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Congratulations nn purchasing a MultiRam CX Cardl

You vill notice that the manual accompanying your card refers to the
MultiRam C Card. The MultiRam CI Card is a direct replscement for
the HultiRam C Card snd differs from the HultiRsm C Card in nnly one
vsy — it can use an optional CI Kit featuring s 65C816 processor.

You msy add the Huitigsm CI Kit to your HultiRam CX Csrd at any t ime
in the future. The CI Kit consists of s 65C816, s PAL to sllov the
65C816 to vork, a utility disk, a 65C816 opersting system, snd a
manual.

Vhy vould you vant a 6 5C816 processor on your CI Card?

The 65C816 vill bring greater computing pover to y ou r Ap pl e by
alloving 16-bit software to run in the Apple.

Softvare using 65C816 16-bit instructions is 2 to 16 times faster than
comparsble 8-hit sof tvare. Not only csn most operations occur much
faster t han wi th t he 6 5C02, but because 65C816 code is much more
efficient than 8-bit code, poverful 16-bit progrsms take up even less
memory than 65C02 programs.

Softvare using 65C816 16-bit inatructions can address up to 16
segabytes of memory vi thout the time and m emory consuming

bank-svitching technique used by the 65C02. The 128K memory on the

Apple //c motherboard snd the 512K on the HultiRam CX Card c an b e
directly s ddressed without any bank-svitching al lnvin g t r uel y
integrated and much more poverful programs to run on the //c.

Because the 65C816 povers up emulating a 65C02, the 65C816 ha s a
distinct advantage over all other 16-bit processors that could be used
in the Apple: tt is 100I compstible vith all existing softvare for the
Appl • !

You von't have to vait long before you see nev 16-bit programs to take
advantage o f t he 6 5C 816 H u lt i Ram CI . Chec kmate Technology v i l l
snnounce the first ma$or 16-bit integrated program for the Hultigam CI
Card in February 198'5. This stste-of-the-srt program v i l l com pete
head-on vith similar progrsms for the Mac and IRM and vill bring nev

life to the Apple // as a true business mschine.

The suggested retail price for the HultiRam CI Kit is $149.95. The CX
Kit will be available through Checkmste Technology's deslers beginning
late October 1985.

If you have any questions regarding the CI option, please vri t e or
call us for more information.
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Pref sce

H O W T O U S E T B I S M A N U A L

This manual is divided into four parts.

Psrt I

GEITING STARTED, should be read first by everyone. Chapter I summarizes

HultiRam C's features and minimum hardvare requirements. Chapter 2 gi ves
step-by-step instructions for instslling HultiRam C and adding memory to the
card. C hapter 2 is required resding for those vho intend to instsll their ovn
RAM. Chapter 3 covers testing and troubleshooting procedures.

P@1't 2

USING THE MULTIRAM C CARD, shovs hov to use the softvare included vith y ou r
MultiRam C Card. Chapter 4 explains bov to use MultiRam C's large memory vith
AppleWorks. C hapter 5 shovs hov to use HultiRam C as a fast RAH disk drive for
DOS 3.3 and ProDOS. Chapter 6 covers softvare and hardvare compatibility

questions.

Part 3

PROGRAHMING THE MULTIRAM C CARD, should be read if you intend to develop
softvare using MultiRam C's memory. If you don't intend to program MultiRas C
yourself, you may skip this section. Chspter 7 details programming techniques
required to use the standard //c 64K auxilisry memory bank. Chapter g shovs hov
to use all of MultiRam C's 64K auxiliary memory banks.

Part 4

THE MULTIRAH C SERVICE GUIDE, should be read by everyone. Chapter 9 describes
the HultiRam C varranty. Chapter 10 tells hov you can get service if you have a
problem and explains RAM replacement and softvare updste policies.

This manual assumes you know hov to operste your Apple //c. If you are a new
Apple //c ovner or if any terms or procedures used in this manual are unfamiliar
to you, please refer to your Apple //c ovner's msnual for help.





Part l

Getting Stsrted describes the Ni ul t i g aa C
Card's festures and instructs you in
installing and testing the card.





Chapter 1

I N T R O D U C T I O N

The MultiRam (tm) C Card is an expandable memory card for the Apple //c that

brings great pover and versatility to your Apple.

HultiRam C's memory is expandable from 256K to 512K. When MultiRsm C i s

installed inside an Apple //c, the csrd's memory is added to the Apple / / c' s
12BK built-in memory to give the //c up to 640K of total memory.

MultiRam C fits inside the Apple //c, underneath the keyboard. The card simply

plugs into the //c motherboard and requires no special tools, $umpers or
solderzng to install. MultiRam C's lov pover design means the card vill cause

no heat buildup inside the case and vill allov a battery pack to be used vith

the //c for lengthy sessions.

Memory can be easily added to NultiRam C in either 256K or 64K i ncr ements.

NultiRam C is shipped with a minimum of 256K memory installed. I nstruct i ons f o r
installing snd testing your ovn RAH on the card are covered later in this

msnual.

The MultiRam C Card is 100X compatible vith all existing //c softvare. Some

programs currently vill find and use most or all of MultiRam C's memory. In the

near future, several nev and poverful business programs from third psrty

softvsre publishers vill become available for the NultiRam C that vill use al l

of MultiRam C's memory.

The best selling program for the Apple, AppleWorks, can nov use all of HultiRam
C's memory. MultiRam C and its AppleWorks expsnsion softvare greatly expand the
Desktop that is normally 55K for AppleWorks vith an ordinary 128K Apple //c.
512K MultiRam C Card, for example, offers usable AppleWorks Desktop spsce of

413K! By expanding AppleWorks memory limitations, MultiRam C t r u l y t ur n s

AppleWorks i nto one of the best integrated packages available for any

microcomputer. Use the HultiRsm C Card, AppleWorks,and s ha r d di sk dr i v e
together and the Apple //c becomes s serious business machine capable of the

eost demanding tasks.

With the RAM disk softvare included vith HultiRam C, programs csn be accessed

ower tventy times faster then is normal vith standard Apple 5 1/4 disk drives.
With 256K installed, MultiRsm C can take the place of tvo ordinary Apple disk

drives; four if a full 512K is installed. Put your favorite unprotected

programs onto a RAM disk and discover hov easy it can be to quickly move betveen
application programs.



1.2 INTRODUCTION

F g AT U R g S

MultiRam C offers many standard and optional features. MultiRam C's flexibility

insures your Apple //c of a long, productive life.

S t a n d s r d F e s t u r e s

The MultiRam C package comes vith these standard features:

— Tvo banks of sockets to add up to 512K to the Apple //c.
— A sinimum of 256K installed.
— Vses st sndsrd 150 nanosecond 256K or 64K RAM chips .
— Easily user upgradeable at any time vith three memory c onf i gu r a t i n n s

p ossib l e :

256K 320K 512K

— Softvare included to:

— Configure AppieWorks to use all of MultiRam C's memory.
— Use MultiRam C as a ProDOS RAM disk emulator.
— Use MultiRam C as a DOS 3.3 RAM disk emulator. .

— Test MultiRam C memory for defective RAN.

IOOI //c softvsre compatible.
- Softvare updates available.
- ".1emory mansgement addressing modifiable through a factory PAL update.
— CMOS lov pover design.
- Full 5 year varranty on the card and all Checkmate Technology supplied

components.

0 p t i o n s I F e a t u r e s

Checkmate Technology offers these options:

— 64K or 256K RAM kits to expand the memory of MultiRam C vith tested. 5

year va r r a n ted RAM chips .

- Psscal RAN disk emulator softvare.



INTRODUCTION

H h R D W h R E R E Q U I R E N E N T S

The ainiaua equipaent requireaents to use NultiRaa C are:

An Apple //c coaputer. NultiRaa C vill not vork in an hpple
//e or in the Apple II, II+ or hpple II+ coapatible
coaputers .

h aonitor suitable for 80 coluan display.





C hspter 2

I N S T A L L A T I O N

This chapte r c o n t a i n s a l l t he i nf o r mat i o n you w i l l ne e d t o i ns r a l l yo u r ' i u l r i R am
C Card. Package contents, card care instructions, a phyxi ca l d e s c r ip t i o n , and
instructions for RAN additions and card installation are covered.

U N P A C K I N G T H E N U L T I R A N C C A R D

Check the contents of yo ur Mult i R am C package to b e s ure y ou have the f o l l o w ing:

This owner's manual
NultiRam C Card
Six plastic support posts (2 long and 4 short)
A floppy disk, containing:

Side I — AppleWorks memory expansion program
Side 2 - U ti l i t i es wh i c h i nc l ude IX)S 3.3 and ProDOS

RAM disk drive emulator programs, and a R AH
test program

A warranty card

Contact your desler or Checkmate Technology if anything is missing.

You should fill out and return your warranty registratinn card as s onn a s

p ossible . Onl y re g i s t e red owners wi l l b e n o t i f i e d n f u pdates t o t h e software

packaged with the NultiRam C Card.

C A R D C A R E

Always ground yourself before handling nr touching the 'iultiRam C Card. Touch

any metsl object to discharge static electricity from your bodv. St at i c
elertricity, which can build up on your body, c an damnee RAN chips. Th » 256K

RAN chips installed on your card are more sensitive to d amnge by sr at i c
electricity than 64K chips.

Handle t he ' i u l t i Ram C Card carefu l l y , b y t h e edges. Do not f l e x your card when
handling i t a s t h i s can l ead t o weakening of connections.

Avoid touching the connector pins on the bottom nf the card. These pins must he

kept c lean and straight as they are inserted into two snckets nn the //c

motherboard to connect .'IultiRam C to the Apple. Do not r~move the anti-static

fnam cover ing the ends of t he p i n s u nt i l yo u a re ready tn i n s t a l l t h e c a r d . I f

you remove the card from the //c for any ressnn, reinsert the vnti-statir fnam

over the ends nf the pins to protect them from damage.



2.2 INSTALLATION

Never insert ynur card into or remove it from the computer while
t he A p p l e 's

pover is on. Ynu may damage the card, the Apple, and other devices attached to

t he Apple . Ynu v i l l vo i d y o u r Mu l t i Ram C var r a n t y .

When installtng added RAM, as discussed later, try to mintmtze the number of

times RAM is inserted tnto and removed from the MultiRam C's sockets.
Even our

quality sockets vill be degraded by excessive insertion and removal of RAM

chips .

P tI T S I C A L D E S C R I P T I O N

After unpacking the MultiRsm C card,carefully set it dovn on a c l e an , dr y

surface, vith the sockets and other component facing up. Do not r emnve t he

anti-static foam protecting the connector pins at the bottom of t he card .

Compare your card with Figure 2.l and locate the folloving components.

R a • B a n k s

There are tvo banks of sockets on the card into vhich RAiN chips can be tnserted:

Bank A and Bank B.

Bank A t s located across the top left hslf of the csrd. Bank A c o n s i s ts o f

etght soc k e t s , l ab e l l e d AB t o A l f r om l e f t t o r i ght , and its sockets are msrked

by a l i n e a r o und t hem.

Bank B is located across the bottom left half nf the card. Bank B cons i s t s n f

eigh t soc k e t s , l ab e l e d BB to Bl f r om l e f t t o r i ght , a nd t t s s o c ket s a r e marked

by a line around them.

Adding to or changing the RAM chips of these tvo banks is discussed later.

C P U 4 M M U S o c k e t s

Near the mtddte nf the card are tvo empty sockets.

The top socket ts the MMU socket and is labeled '"RIU". To tns t s l l MULTIRAM C ,

you must remnve the '. MU from the //c motherbnard and tnsert the lgtU chip into

'lul t i Ram C's 'NU socket. T he no t c h o n t h e MMU aust p n t n t t o t he l e f t t nv a r d t he
card' s RAM.

The bottom socket is the CPU socket and is labeled "CPU". T o ins t a l l ' tul t t Ram

C. you must remove the 65C02 CPU from the //c mntherboard and insert the 65C02

intn the MuttiRam C's CPU socket. The notch on the 65CO2 must potnt to the left
tovard t h e c a r d ' s RAM.

K e y b o a r d S u p p o r t P o s t s

On the top of the card are stx hnles for keyboard support posts and nn t he

bnttom nf the card sre installed support pnsts.



INSTALLATION 2.3
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2.4 INSTALLATION

The posts nn the bottom of the card are instslled at the factory.
T hese p o s t s

help level and support the card.

The holes at the top of the card are to sdd keyboard support posts.
These post s

need to be installed by you before inserting the card into the computer.
These

posts directly support the keyboard.

S p e a k e r C o a n e c t o r P o r t

O n t h e b o t t o m l e f t s i d e o f t he c a r d i s a rou nd ho l e . You vill insert the //c's

molex speaker connector through this hole and onto the tvo pins underneath
i t

a f te r i ns ta l l t n g t h e '.1ul t i Rsm C Csrd i n t o t h e App l e .

C o n n e c t o r P i n s

Turn the card upside dovn so that you can examine the bottom
of t he car d.

Remove the anti-static foam from the sets of pins on the bottom of the card
to

inspect the pins.

T here ar e f o u r r o v s o f p i ns , each rov containing tventy pins. T hese p in s m u s t

be straight and parallel to one snother to be correctly inserted into the
CPU

and HHU sockets on the //c motherboard. They must not be dsmaged or you v i l l

not be able to insert the card into the //c. Alvays cover these pins v(th the

anti-static fnam vhenever the card is out of the computer to avoid damaging the

p ins by ac c i dent . R einser t t he f o am over t h e p i n s . '

I N S T A L L I N G A D D I T I O N A L H B H O R T

The 'iultiRsm C Card has tvo banks of eight sockets labeled Bsak A and Bank B.

Bither a set of eight 256K or 64K dynsmic RAH chips may be i n s t a l l e d i n each

bank.

With the tvo banks, there are three memory combinations possible as Tsble 2.1

shovs. A 64K and 128K combinstion are not shovn as each card is shipped vith a
minixnnx of 256K in Bank A.

Tsble 2 . 1 R a m B a n k s A n d S i z e C o m b i n a t 1 o n s

BANK A 256K 256K 256K
BANK B 64K 256K

Tota1 2 56K 3 20 K 51 2K

I f you r ca r d hs s n n l y 2 56K o f RAH i n s t s l l e d , y o u msy v i s h t o a d d RAH to i t at a
future date to incresse its memoryi RAH msy be installed by you, the dealer, or

Checkmate Technology.



INSTALLATION 2. 5

O r i g i n a l R a •

Each 'lul t i Ram C Car d i s sh i p ped v i t h s m in i mum nf 25 6K in R ank A , vhich m e nns

gank A should have a full set of eight 256K RAM chips. Y our Mul t i Ram C C a r d

may contain RAM in other bsnks as your dealer may have ordered the cari l v t t h

more memory or may have installed his ovn RAM chips.

Look on the lover right hand area of the rear of your card to see vhat RA'I vas

shipped vith the card. You should see a a vl" (shipped with 256K) or a "2"

( shipped v i t h 5 12K) s t amped i n t h i s ar e a .

If the card, as purchased, is not configured a s i nd i c a t e d bv t h co< i e ,

additional RAM has been added or r eplaced on t h e c a r d .

I t i s nor ma l f or dea l er s to i n s t a l l t he i r o v n RAM in order t o l i mi t t he

different RAM sizes they stock. Dealer i n s t a l l e d RAM does not vn i d t he card<s

varranty. ) fe cannot, hove«er, guarantee non-Checkmate Technology
R AM rh i p s

vhich ar e a dded by you o r a d e a l e r.

Checkmate Technology guarantees fnr five yesrs only those RAil ch i p s t ha t ar e

installed and tested at the factory or RAM chipssold in kits by Checkmate

Technology , I nc . , k i t s ava i l ab l e a t yo u r l o c a l d e a l e r. Refer t o Cha p te r 9 ,

vhich explains the terms of Checkmate Technology's fi«e-year varrant y nn t he

card and its components.

U s e r I n s t s I 1 e d R a m

To install your ovn RAM, you vill need to purchase one nr more sets nf e i ght

256K or 64K dynamic RAM chips. RAM on MultiRam C must alvays he installe<i in

sets of eight in order to generate 256K or 64K of memory.

Chips i n s t a l l e d i n a h ank of soc k e ts m ust a l va ys b e a l l r he sn me t y p e — 256K or

64K. Although mixing chips vill not harm the RAM or the card, you vil1 lose the
use of 192K of a bank of 256K chips if nne 64K chip is accidentally i nsta l l e d

into the bank. Similarly, only 64K of a 256K chip installe<l into a bnnk nf 64K
c hips i s u s a b l e .

Ask fnr a s peed rating of 150 nanosecon<ls on the dynamic RAil y n u pur c hase,

slthough 200 nanosecond 256K or 64K DRA,I chips vill vnrk in the compnter. You

should try to purchase a set of eight RAMS that are the snme speed and ma<i< hy

the same manufactu re r t o m i n i mize po t en t i a l c ompat i b il i t y pr o b l ems.

If you are unfamiliar vith purchasing RAM,ask your dealer for Checkmate

Technnlogy' s RAM Kit . The RAM in esch K i t i s gu a r an teed t o v o r k v i t h M u l ti Rnm C
vhen correctly installed, and are varranted for fi«e years by Checkmate

Technology . I f you r et u r n a c a r d t o Checkmate Technology v <t h ie f e c t i v e RAM ynu
inser te d i n t n t he . c ar d ( o t he r t h e n f r o m a Cherkmste Technnlngy RAM k i t ) , you

vill be charged a service fee plus RAN replarement cnst torepai r t he car d.

Refer to Chapter 10 for more information.



2.6 INSTALLATION

Installation Procedure

To install a vet nf RAN chips, lay '.IultiRam C down on a table with the
socket

side up. The eight sockets of Bank A wi l l be at t he t op lef t end ( see

Figure 2.1); there should already be a set of 256K RAN instslled in that bank.
Install the next set of RAN into Bank B on the bottom left of the card.

Host RAM chips have a notch or dot st one end to designate pin one. T he ch i p ' s

notch should match the notch on the chip drawing under the socket. T he n o t c h

should face up toward the top of the card on both Bank A and Bank B.

WARNING! I F A RAM CHIP IS INSTALLED BACKWARDS, IT MAY BE DESTROYED

WNEN POWFR IS TURNED ON. THE HULTIRAM C CARD WILL NOT BE DAHAGED.

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.

When you have finished installing any additional memory, you are rea d y t o

install the MultiRam C Card with the power TURNED OFF in your computer.

If you have any doubts sbout removing or installing the c hips , hav e a

s erv i c e- person do ( t f or yo u .

RAH Removal

If you incorrectly insert RAM into the card and need to remove it or if you are
removing RAig from another device to insert into HultiRam, you should use an
w IC-pul l e r w (an inexpensive tool designed for removing integrated c i r c u i t s ,

s nd w id e l y avai l ab l e a t e l e c t r o n i c s s u ppl y s t o r e s ) . Lacking an IC-puller, an

ordinary flatware spoon csn be inserted between the chip and the socket and the
bowl portion can be used to rock esch end of the chip lose. If a sp o on w i l l not

fit• you may insert a flat blade between the RAH and the socket and pry up
the

RAM chip. Be very careful if you use a knife or other sharp flat blade.

Carefully remove each chip from its socket by gently prying the ends of t he

chip upward, a little at one end and then the other, being careful not to damage
or bend the pins. Be sure you are prying only the chip and not the entire

socket; very little pressure is necesssry.

D e a 1 e r I a s t a 1 1 e d R A H

You may have your dealer install RAH at the time you purchase your card or at a
l ate r dat e . Be cer t a i n t h a t t he i ns t a l l e d RAH passes t h e t e s t pr o g ram suppl i e d
with t h e Mu l t i Ram C Card ( desc r i bed i n Chapte r 3 ) .

Refer to Chapter 10 if your card containing dealer installed RAM is in need of

s ervi ce .

F s c t o r y I n s t a l l e d R A H

You may return your card to Checkmate Terhnology to have additionsl RAH

i nvta l l e d. Al l f ac t o r y RAiN is t h o r oughl y t e s t e d o n t h e c a r d a t t he f a c t o r y s n d
is warranted for five years. Refer to Chapter 10 for more information.
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I N S T A L L I N G T H E M U L T I R A M C C A R D

The folloving step-by-step instructions vill allov you to ensily i nstal l and

test the MultiRam C Card in your Apple //c.

You should carefully read over all of the instructions before proceding
v it h

installation. Although no technical skills are required to install the
card,

y nu must op e n the cas e o f your Apple t o do t he i ns t a l l a t i o n . Checkmate

Technology can not assume responsiblity for damages to the //c
case or / / c

c ircui t r y t ha t a r e c aused by improper i n s t a l l a t i o n .

If your //c is under varrsnty, opening the //c case v il l vn i d t he Ap p l e

varranty. If your Apple is under its original 90 day varranty or if you
have

purchased an extended varranty from Apple Computer, Inc., you should h a v e an

authorized Apple dealer install your MultiRam C Card.
' iost Apple dealer s vi l l

continue to honor your Apple's vsrranty period if they perform the installation.
Check vi t h your f a vor i t e Apple dealer f o r more i n f ormation.

If you have any doubts regarding the installation, please have a qualified

t echnician i nst a l l t h e c a r d .

M a t e r i s l a R e q u i r e d

To i n s t a l l t h e Mul t i Ram C Card i nt o your Apple / / c , y o u should gather together

t he f o l l o v ing mater i a l s be f ore s t a r t i n g :

Medium size Phillips screvdriver
S mall f l a t bl ade screvdriver n r k i t c hen but te r k n i f e
Small metal kitchen spoon
Soft cloth or mat
Blank disk
Disk copy program
Multigam disk pecked vith the card

P r e p a r a t i o n

Before opening the case of your Apple to install the card, you need to prepare a
vork area, a backup Utility disk and the Apple itself.

The area vhere you vill install your Appleshould be l a rge enough to l i e t he

Apple dovn flat and there should also be room for ynur m onitor . A po ver n u t l e t

for both the external Apple pover supply and the monitor s hould he avar lable f o r

later testing purposes.

Clear w space on the vork area large enough to place both the ipple and y nur

m onitor . Spr e a d a l a r ge , s of t c l o t h over t h e srea. Y n u v i l l di s sassemhle the

Apple nn this cloth.
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Make a backup copy of the reverse side of the MultiRsm disk, the Utility side of
the disk containing a RAM test program. Use COPYA or the ProDOS Filer contained

on the Utility side of the MultiRam disk to make the copy. R eEer t o y ou r A pp l e
manual for information on the copy process if you are unfami l i a r wi t h d i sk
copying.

)Ehen you have finished making the backup copy, turn off your Apple and remove

ail connectors from the back panel oE the //c where it is now sitting. This

means you should remove the external power cable and any mouse, ]oystick, modem,
video cable, RF modulator, external disk drive, or printer if these devices are

connected.

Insert the backup copy of the MultiRam disk into the //c's internal disk drive.
Gently place the //c upside down (the keybnard facing down) nn top of the soft

clot h a t yo ur wo rk a r e a .

D i a a s s e • b l y

Follow steps 1 to 9 to prepare the //c for insertion of the MultiRam C Card.

Before beginning dissssembly of the //c case, touch a metal nbject to discharge
any st s t i c e l ec t r i c i t y f r o m your body . Th i s w il l pr e v en t p o t e n t i a l d amage to

the RAM on the MultiRam C Card.

I. Remove the six screws identified in Figure 2.2 with a small /medium si ze
Phillips screwdriver. T hese are the screws dt the outside edges of t he
case. Do not remove the four inside screws; these hold the disk drive in
place.

The two screws at the rear of the case have a larger thread size than the

four screws st the Eront of the case. Seperate the two larger bsck screws
from the others so that you will not try to insert them into t he w r o ng
holes when resssembling the case.

The two screws at the sides of the case may not come fully out of t he i r
holes for removal by hand. If so, turn the //c r i gh t s i d e up (k ey board
facing up) nnd gently shake the //c until these screws fall to the c lo t h
below the //c.

S aEely s t o r e t h e s c r ews as i de .

2. Place the //c on the cloth, keyboard side up,with the back of the //c

f acing you .

3. Remove the bsck panel . This is the Elat plastic panel which identifixs

the ports at the rear of the computer. The panel must be removed before
the top nf the //c can come off.

The bsck panel is held in place by nine plastic tabs that fit into notches
in the //c case. To remove the panel, you must remove seven nf the tabs
Erom t h e ir not c h es . The l o c a t i o n of th e se v en t a b s s re sh own i n Fi g u r e
2.3. I E during removal some tabs break oEf, do not worry.Only s f ew of
the seven tabs sre necessary to firmly secure the back psnel to the //c's

case. If you do not apply unnecessary force, no tabs shoul d b r eak .
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Insert the tip of a small screvdriver (or thin flat blade like a b u t t e r

knife) betvaen the outside case and the bsck panel at point A identified in
Figure 2.3. Pry out the back psnel until the tab pops free of the notch in
the //c case. Continue the same procedure vorking 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 avay from the case
st

this point as Figure 2.4 shovs. If you can, you may be able to free the

middle tabs by pulling up on the top of the case vith one hand vhile prying
the panel out vith the other hsnd.

If the top of the //c does not yield, you msy need to continuing prying the
back panel avay from the //c vith the screvdriver at the remaining tab

points. Working from left to right, continue prying until sll the top tabs
a re f r e e .

With the top tabs pulled out of the //c csse, pull the back panel avay

from the case as Figure 2.S shovs. The remaining tab at the left side of

the panel should pop loose. Set the bsck panel aside.

4. Remove the top cover of the //c as Figure 2.6 shovs. G rasp th e t o p c ov e r

at both r ear c orners and push upvsrd. Push upvard until the case has moved

up a fev inches and then pull bsck and up on the cover. When you pull the

case bsck, the top cover should be freed from one plsstic hook i n t he

middle of the front of the case.

Put the top cover safely aside.

77t
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S. Turn the //c around so that the keyboard end nov faces you. The // c should
n ov resemble F i g ur e 2 . 7 .

6. Lift up the front end of the keyboard and pull the keyboard slightly

tovards you. This vill remove the keyboard from the slots in t he di s k

drive case (identified in Figure 2.7) that help to hold the keyboard i n

place.

((hen the keyboard is free of the slots• turn the keybord upside dovn and

lay it over the disk drive as shovn in Figure 2.8. Push the keyboard as
far back as the ribbon cable that connects the keyboard to the motherboard
allovs. Thi s should give you enough clearance to easily install the

MultiRam C Card.

7. Remove the keyboard brace. The brace (identified in Figure 2.8) is used to
support the keybosrd. gecause MultiRaa C contains its ovn support posts,
this hrace vill not be needed and should be removed from the computer.

Tvo vhite retaining pins attach the brace to the keyboard, one at each end
nf the keyboard. To remove each of the tvo pins, pull upvard on the top of
the pin (as Figure 2.9 shovs) vhile simultaneously pushing the bottom nf

the pin avay from you vith a small screvdriver. The pin should pull free

of the back of the keyboard.

Store the brace avay; you vill not need to use the brace as long a s t h e

MultiRam C Card is in the //c.

DISK DRIVE NOTCHES FOR KEYBOARD

FIGURE 2.7
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8. Pul l o f f t he speaker connector from the speaker pi ns und e r neath the

connector. The speaker connector is identified in Figure 2.8.

9. Remove t he CPU and % %1 fr om th e m otherboard. These c o mponents are

identified in Figure 2.8.

Using a small metal spoon, as Figure 2.10 shows, insert the bowl end of the
spoon bet~een the CPU and %IU and their r epect i v e s ocke t s . Rock the s poon

back and forth to loosen the component from the socket at one end.
Repeat

thi s on the other end until the components are loose enough to remove
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 available.

B e c a r e f u l when removing the CPU and WU that you do not accidently
bend

their pins. If you do accidently bend a pin, carefully use a small needle
nose plier to straighten out the pin.

Place the removed CPU and %$ on the soft cloth.

Disassembly is now complete.

P r e p a r i a g T h e C a r d

1. Insert the removed CPU and MJ into the MultiRam C Card.
As F i g ur e 2. 8

shows, the CPU should be inserted into the lower socket and the
W% t he

upper socket, ]ust as they are located on the motherboard.

To insert the components, line up the pins of the CPU and lRRI with
thel r

respective sockets holes on the card. The notch on both components should

fsce to the left towards the RAH on the card. I nser t o n e si de of t he

components pins slightly into the socket. Then, us i ng an inward

pushing/rocking motion, sest the pins on the other side of the component.

If the pins do not easily seat, you msy need to very slightly bend all pins
on one side nf the component inward. Place the component on the table on

its side. Lif t the component slightly up s o t h at pr es s u r e c an be

uniformily applied to all pins along one side. Apply firm, even, gradually

i ncreas in g pr ess u r e until some small inward movement in t he p i ns i s

detected. Do not apply too much pressure or the pins will hend too
f ar .

Repeat the procedure on the opposite side. Retry inserting the component.

Repeat t h i s pr oc edure again if the pins are still too f ar out s i d e t he

socket to be moved into the socket holes.

2. Insert the six keyboard support posts into the six holes on top
of t he

card. I nsert the two longest posts into the holes at the top left
corner

and center of the card as Figures 2.11 and 2.12 vhow.
Insert the four

s hort pos t s i n to t h e f o u r re mai n i ng ho le s o n t h e c a r d . Do not c hange t he

position of the four short pins which are on the bottom side of the bosrd.

I nser t t he e n d o f e ach p i n w i t h t h e l o n ger c o l l a r i n t o t h e h o l e s . You can

insert the end with the shorter collar into the holes but the pin will
be

hsrder t o r e move l a t e r i f t he p i n must b e r emovcd fo r z n y r e a son.
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3. Remove the prntective foam from the connecting pins on the bottom of the

card.

The card should nov look like Figure 2.12 and is ready for insertion into

the //c motherboard.

I n s e r t i n g T h e C a r d

1. Pick up the card vith both hands and insert the card into the CPU and
%%1

m otherboard socket s .

As Figure 2.13 shovs, first position the card directly over the sockets so
that you can see the pins that vill enter the CPU socket. C areful l y a l i g n

the pins with the CPU socket's holes. Push the card into the sockets using

a dovnward, gentle rocking motion. First push dovn one side, then the

other. With each rock the card should seat deeper into the sockets. When

you sense no further dovnvard motion vhen you rock the card, the card has

been successfully seated.

If the card seems to be higher on the right side than the left side, do not
vorry; this is normal. If you see a support post that does not touch the

bottom of the Apple, this too is normal; the post vill t ouch v he n t he
keyboard is put back and the case resealed.

You should have no problem inserting the card. Novever, if you feel any

resistance or possible bending of the pins, stop immediately. Remove the

card and examine the pins and sockets for possible damage.

2. Reinsert the speaker jack. Place it through the round hole in the NultiRam
C Card and push it over the two exposed pins. T he / / c s hould nov l ook l i k e
F igure 2 . 14 .

LONG POST

SHORT POST

FIGURE 2.12
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Return the keyboard to its normal position on top of the keybosrd
support

posts ,

The csrd is now ready to be tested.

T e s t I a g T h e C a r d

Attach the video cable from your monitor to the //c.
Attach the external

power supply cable to the //c. Turn on the monitor. If you did not insert

the backup copy of the Utility side of the MultiRam disk into the internal
disk d r i v e , d o s o n ow.

Turn on t h e / / c . BE CAREFUL1 DO NOT TOUCH ANYTHING INTERNALLY IN THE //C
OR YOU MAY RECEIVE AN ELECTRICAL SHOCR.

Check the bnot action. After the disk drive stops, you should see a
menu

appear on screen if the card is seated correctly.

If instead you see s blank screen or lines or blocks of inverse characters
on screen, then you have probably not correctly inserted the «ard.

I f y o u

see a blank screen, first check your monitor to be certsin it is
o n a n d

then check to see that the video cable is properly connected.

If the monitor is correctly set-up and the screen
remsins b l ank or i f l i nes

or blocks are on screen, turn off the computer and disconnect
the p o wer

cable. Place the keyboard back on top of the disk drive and
check t he

card.

Try rocking the card further into the motherboard sockets.
A lso check t h e

CPU and MMU components and the RAM chips. If the pins of these components

seem to be inserted correctly — no pins out nf the socket or bent
under

the socket — press down on them to be certain good contact is being made.
Check to be certain that the notches of the RAM chips face the top of

the

card and the notches of the CPU and %$ fsce to the left toward
t he R AM

chips .

T est t h e c a r d a ga i n . Try the preceeding steps again if you do not succeed.

If you cannot get the card to work after repested attempts,
contsc t your

dealer or Checkmate Technology for assistsnce.

Assuming a normal boot did occur, select the RAN test diagnostic from the

Utility menu. Refer to Chapter 3 for detsiled information on how to
use

the RAM test and what to do if RAM does not test good.

If RAM on the csrd tests good, you are now resdy to reassemble
t he / / c .

Turn nff the computer snd remove the external power supply cable and
the

video cable from the back of the //c.
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R e a s a e • b l y

I. Nith the front of the //c facing you, insert the hack nf the keyboard into
the restraining slits on the disk dri.ve case. The right end of the back of

the keybosrd fits into the 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 middle of the disk drive.

2. Replace the top cover. Insert the hook at the front end nf the top cover

into the cutout for it on the keyboard. Do so by tilting the frnnt end of

the t o p c over downward. Next, snap the case down at the rear corners. You

should hear a snap as the tsbs on the cover lock.

3. Turn the rear of the //c toward you. Replace t h e / / c h a ndl e i f you removed

it from the back of the case. Reinsert the back cover. Snap the t a b s of
the bsck cover into place on the //c case.

4. Reinsert the six screws making sure the two w ider t hre a d vcrews are

returned to the two holes at the back of the case. Tighten the sc r e ws
securely. Don't overtighten the screws or you may s t r i p the ho l e ' s
internal threads.

You have successfully finished installing your iultiRam C Card.

You w i l l not ha v e t o re move th e / / c ' s c a s e agai n u n l ess you w i s h t o add more
m emory to t h e c a r d . Si m p l y i ns t a l l m o r e memory nn t h e c a r d wh i l e i t i v i nse r t e d
into the motherboard; there is no need to remove the card frnm the motherboard
to insert an additional bank of RAM.





Chapter 3

T E S T I N G B T R O U B L E S N O O T I N G

This chspter covers testing procedures you msy use to check the RAM
on y ou r

MultiRam C Card.

This chspter should be resd by everyone who has $ust bought and instslled
the

HultiRam C Card. You should slvays refer bsck to this chapter vhen you add
or

replace RAH on the card or if a problem develops vhile using the card.

R A H T E S T P R O C E D U R E

On the bsck side of th e disk supplied vith your card , t he s i de marked

"Utilities", is a test progrsm that vill identify good RAM, bad or missing RAM,
and vill alert you if a 64K chip has been placed into a bank of 256K

RAM or

v ice-versa .

Before continuing, please make a bsckup copy of the Utilities side of the
disk

if you have not already done so. Use The F i l e r o n t h e U ti l i t y side of t he

HultiRam disk or COPYA from a DOS 3.3 System Haster disk to copy Utilities to a
blank disk. See your //c msnual for detailed disk topying instructions.

Insert a bsckup copy of the Utilities disk into disk drive 1 and boot the disk.
You vill see a menu. Choose the HultiRam C test from the menu.

If the backup Utility disk does not boot correctly, does not boot at
all , no

video is seen, or if the //c does not seem to be vorking correctly v i t h s ny

softvare you try to boot, turn to the next section "NON-RAH PROBLEHS."
Continue

the RAH test if you see the Utility menu.

T e s t D i s p l a y

A 40-column screen display knovn as the "status page" should appear .

You should see eight 64K auxiliary bank indicators on the left s ide of t he

screen numbered from 1 to 8. Since the Apple's 65CO2 processor csnnot address

more than 64K of memory at a time, the Apple svaps memory banks into and out of
its addressing range in order to use MultiRam C m emory. Ther ef o r e , the

auxiliary bank indicators shov MultiRam C auxiliary memory ss the Apple sees it
one bank at a time, not 128K or 512'K or any amount of memory larger than 64K.

On the right side of the screen the usable memory in RAH Banks A
and B i s

identified and the total ussble memory available on the card is shovn.
Upon

boot-up, question marks appear instesd of numbers on both sides of the screen as

the csrd has not yet been tested (see Figure 3.1).
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Thn bnt t » x i r vo l ine a » f t he scr a an s h ov t h e ke ys i ha t en y hn »sn d rn r un

te~t i ng:

Prassing tha Arrov kays posi t inn a f l a shing, s»lirl r u r s» r I n

s bnx t o rha l e f t of th s s l x a pp l i c a t i nns shnvn.
Prassing tire Ratnrn kay runs tha appliratinn earkrd hy thn

fla~hing cur'aoi' •
Prasaing t hv Fsc kay shnrt s " f r i l l " o r n c ont i nun»sn t a s t s .

— Prasaing the Spsra liar once pa»sas nf»lln or
nrnnr i n »n»sn

t rst • ; p rassing It ~ ga i n r a s »eas t ha t a s t s .

Thrai ' t a st s ar a shnvn nn t ha ea nn i a nqnl rk n t a s t , a nf»1 in t r st and

a rnnt f n»n»sn r i ' s t .

T • .s t S e l • c t I n n

Thn "q»ickn t r st r h arks a v nr y se sl l p a r cant n f t ha e e enry i n n nr h RAM rhip I n a

sh»rt t i e a . Tha t a s t vi l l r »n I n t h r • a a aconrl • . I i sa t h i s r a s r r o q»ir l l y f l n d

enj»r RAH f » I I » r a a. I f RA H is h ad i n a n a r as o th er t h an t he f a v p l a ras t h n r r s t
rharks, a bad rhip eay ha nnrl • tirted by this t i .st .

Tha "ful l " t i 's t a xhaust ivaly t e st a s l l 6 4 K of a ach auxi l i s r y hank avsl lahlv »n

tha csrri. The test runs appr»xiestely three saconds per fi4K. Y n » sh»»ld a l vay •

run t h e fnl l tast af t ar a drling or changing RAH on tha csrd nr vhan f i r st

i nstal l i n g tha car d . The nf»l l a t est r uns t he "q»irk n t ns t a nr l t ha n

axhnustivaly checks all hsnks fnund gond by the "quirkn tast.
Rad nr I n cnmplnta

hanks ara nnt tested as they cn»ld not be usad by sny prngrae

Tha nrontIn»nuan tast runs the full tist over and nverunrII y n» p r as s rli a

E arapa k a y . Iis a t h e cnnt i nuo»s tes t i f s pro h lae riavelnps v i t h t ha r sr d a f ra r

it hns h aan i n usa Eor avhila ss esny prnblnes vith RAH shnv »p a s i n t a r e i t t a n t

prnhlres . Ona r » n o f t h e " f u l l " ta s t e i gh t nn t d i s r l ose rnirh a prnhlnm vharras

I ts r n n t i n»nd rnnning vnuld .

R u n n I n g A T e s t

Running t ha n q»lrk" , nful l " , nr ncontin»onsn test• shnvs a h igh r as n l ir i n n

plrr»ra n f t h a M»l t I R»e I . Oard. F wrh RAN snrkat l s s hnvn axarr I v ss I a i d »» t nn

thi r a r d .
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Mult sRam C D s a qnost scs
Vers son S . s]

Coovr sqn t se l 1S S 5 by
CHECKMATE TECHNOLOGY, INC.

S ta t u s

Bank 1 7 s ?K
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Bank 5 qn o K
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TOTAL nnnK

] V seks St a t u s oa oe I ] Ou st t o B a s s e
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FIGURE 3.1
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C =ovr sgn t S c> 15 85 by
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S ta t u s

Bank 1 6 4K
Bank 2 6 4 K B an~ O
Bank 3 6 4 K Groiio s 2 5 6 s<
Bank 4 6 4 K

Bank 5 8K
Bank 6 8 K B ank B
Bank 7 8 K Gr oup s sRK
&ank 8 8 K

TOTAL 2 5 6 K
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Test s I ] Ou s ek I ] Fu l l I ] Cn nt sn u o us
FETURN ARR Ol4S S PACE B AR ESCA P F
Starts se see t oau se ls esume canca 1

FIGURE 3.2
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(Ftgirrn ) . ) ) . Yhr Ap p li , t h r o u g h H i i l t I R n e <: r l r r u l t r y , sdi l r i s s i s r l i i s n night

64iK hnnlis a s f n l l nv s r

IIANK A RAH RANK

Runnlng nny n f t h ns n r as t s , y ou v i l l sn i . a s p l n n ing cu r snr appnsr I n pl sr n n f

tha f l a sh l n g <ir r s n r i n t he bn t t o e f n u r l i na a of t hn ar r i an . T li n r ur sn r v i l l

spln i rnt I I r h a r a st I s r oe p l i t i ' i l .

Y ou v l I I sl so s n a n l gh t I i gh r s b l i ' nk o f f a n r l nn o n t h a b n t t o e r l ph t s l i li i f t hn

p fr r u r n . Thi sn I l ght s s hov v h l c h n f t ha e i g h t b a nks n f n u x il l a r y 6<iK I s ha i ng

rur r • ntI v tn s tn d. Aux l I i s r y bs n ka a re t n st n d f r om g t n I i n
i lnsr a n i l i n g ni il i r .

A t t h i anil n f a t i s t , ynu v i l l si e one nf thrna mnrklngs sppi ar I n n srh q u n r t a r

n f t hi s or k n t s :

4 nvn on a b l s r l i h ackground i n r l i r a r r 's t h n R AH ln rhn riaiy

rnixi l l a r y mn mor y s ngmant , vhnther f n und on a 2S 6K RAM r h i p

or s 6< iK RAH chip, t aa t n d gn oi l .

An aX' o n n v h l t a b a c kg ronnrl i n i l i r a t n s t h a RAH I n r h n <iaiK

1rlx) l i a ry e emor y sag mant l a p robahly gnnd bu t r n n ' r hn

r nmpletn l y t as t ad as snn t h a r c h lp l n t hn s smn g r n »p

s iicknt a t a st a d h a d , v ns miss l ng , o r v ns nn t t ha sn mn s i r n

r lia n r hn r RAH l n t ha g r o u p .

An nmpty s qnnre i n i l l c a t a s ba d RAH or misalng RAM.

Aftar s r nst l s r u n, y n u may s n l ec t t h e n p t i n n "SIRW STATIISn snd snr i snmm sr y

n f »ssbl n mnxviry ( F l g ur e ) . 2 ) . T he n i gh t h n nk s s hnv 64 K I i r go nil RA<1, oK <. r o )

I I RA H I s e l ss l n g o r h a r l i n t h e b o n li . 4 bank hav lng 2S 6K i h ip s . I i r o i nn n r

ixiira 2S 6K r h l ps s r n npsr t l s l l vn ilafac t i v n, r an sh n v 6 4 K s v a l l a h l n I n t ha r l v i n k.
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T e s t R e s u l t s

Several raa snns eay Ite bahlnd sn appearsnre of a blsnk aqoara nr
a aga in

s quare. I f thas e r e sul t s s r e shovn as t hi rcanlt of ynor taaitng,
v r l t i dnvn

the s ocket nueber n f t hosa chlps that t es t a barl.a Turn of( tha Appla //c, npan

tts case fnllovtng the instructtons tn Chspt» r 2,
r amnva l r • c nvar , l i f t hark

the kaybnard and visually inspect the HulttRae C Csrd.

lf sn enttre bank shovs abad", there ls probably nn RAH tn that hnnk.
Thl'v ts

esatly v ir t f l ed . I f one c h i p t n a hank shnvs barl, i t t a a l a n
anay rn var I F

thar chtp t a e t a atng.

If the r e l a a ch l p t n r h a socket marked abnd", f t r a t tna p i :t rh a c h lp .
Hnki

carratn tt mntchea tha meeory slze of tha nthar chtpa tn lts bnnk.
I f i t dn a v ,

n ext r he r k t n ae e t ha t a l l nf t t s pt n s ar e f i re l y t n var rad i nr n r h s
vnrkar . A

rhlp may r as d " bad" l f on a of i t a l eg s l s h ant o nrlar rh
i c h i p o r l f a pi n ls

sttcklng outside the ancket .

If none nf tha precarllng are true, then the RAM ldanttflad av
abada l v p r nbahly

defar t i vi. Tou eay try svapplng thv c hip v t t h n r hi r RAH ahnvn aa Anod wnd rar on

the tvst t o c onf l r e t h e f i r s t t i st r e s u l t s .

I f t h e de fict tv i RAH vas or l g l na l l y s htppid vlth the. card (aee Chnptar 2 for tlra

shlpplng c ode on the csrd) o r t s RAM froe a Chc ckmati Tarhnolngy RAH f I t , rhr n

turn to Chapter 10 for varranty servtcc lnfnreattnn.

If the RAH ts not f r oe Chackeate Technnlogy, check v l t h thi stnra thnt vntd ynu

the RAH reqardtng replacement. As dlscusaad ln Chapter IO, Charl eari Tarhnntnsv

vlll riplara nther cnepany'a bad RAH fnr a sc rvtce f ae .

If yoor card does not vork properly although rha RAH tost tndtrarav RAH nn
rh»

card ts goorl, pl t aae cal l t h e Cuatomer Sarvtca Uapartmant aa n»r I lnod in Chnprar
IO for he l p .

N O N - R A N P R O N I. R N 'S

C oeenn aourcea of p rnbtams othar t hsn a RAN amlFnnction axisr . I f your card nr

yonr c nepoti r t s no t vorktng correct l y v l t h t he Hol t l Rae C Card tnsraI lr I ,
opan

thi //c caaa follovtng thi tnstructtons tn Chsptar 2 and rh
i r k f n r t hi f nl t n v t n a

cnndtttona.

Vlsuall y l nsper.t hoth the 65CO2 CPU and %ttt you raenved f rne r ha / / r
motharbnard

and placed onto the Hul t l Rae C Csrd. Each ptn nf theae tvn chips most ba ftrmly

sockerid tn order fnr the //c to vnrk proparly. I f o nl y ona pi n n f a l t h i r of

thasi t vo c omponants t s o u t s l r li the sockit or bint unrlir tha vnrkat , r ha an t l r i

Apptc may n n t vnr k . I f any p i ns are out n f t h a t r vocketa nr bant ondar t ha

•nrki t a , ra eovi t h i ch l p , vt r a t ghtan the p tna not v a a tad and r a i n ar a l l r h
i c h t p .

Chick t o bi ci r t a l n t h a n n tch o f bo th t h a C l 'U and MHU fara I a f t r nv a rd r h a RAM

on t h e car d. I f nor , reeovi the rompnnanr and ratnaarr It v tr h rha nor r h

pontinp t n t h e l e f t .
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If all coaponents are correctly seated •next check to be certain the card i s

firsly inserted into the CPU and %K sockets. If the card is not saking ful l

contact in these sockets, the card vill not vork. Apply gentle rocking dovnvard

pressure on the card near the area of the CPU snd tggi on the card. You should

feel further dovnvard sovement of the card if it vas not fully seated.

If the preceeding steps do not solre the problea,r eaove the card f r oa t he I / c .

Inspect the pins thst fit into the CPU and 8%J sockets. Check to se e i f t he

pins have bent during the insertion process. If any of these pins a re n o t

seated into the sotherboard the card vill not vork. Straighten the bent pins

and reinser t t h e board.

If none of these troubleshooting steps vorks, please csll the Custoaer
Service

Departsent for further help. Refer t o Chapter 10 fo r so re i n f o raat i o n .





Part 2

USING IHE MILTIRAN C CARD

Using NultiRaa C shovs you hov to use
NultiRaa C for asssive Desktop space
with AppleWorks, hov to use the card as
a RAN fast disk drive, and describes
hardvsre snd software thst you can use
to enhance the usefulness of NultiRaa C.





Chapter 4

APPLIMglRS & N1L1IRAH

The HultiRas C Csrd releases the power locked up within AppleWorksl

AppleWorks has becoee the best selling prograa for the Apple //c and //e.
AppleWorks real potential, hovever, has not been realized as Ap pleWorks
usefulness is constrained by the saall 55I Desktop space an ordinary 128K Apple
//c provides the progran. With HultiRas C enhsnceeents ssde to AppleWorks,
AppleWorka can nov live up to its real potential.

Running AppleWorks vith the HultiRas C Card you asy:

Expand Desktop space up t o 4 13KI
Handle indlridual files sore than 7 tises the prerious deaktop
s ize f
Enter up to 5,100 recorda into s data base1
Save large files orer sultiple disks autoeaticallyl
Speed execution of AppleWorks aany tises overl
Niniaize the need for an external standard floppy drirel

This chspter vill help you get the sost froa your.nev AppleWorks and Hultlgas
conbination vith:

1. Detailed instructions for sodifying AppleWorks to uake use of all the
seeory on y our Hu l t l Ran C Card .

2. Explanation of basic restrictions vithin AppleWorks and HultiRan
sodifications to resove sost restrictions.

3. Suggestions for effectirely ~orking vith large files.

4. Instructions for autoaatically saring large files.

A P P L R W 0 R R S C 0 II P I G U R A T I 0 R

Tou vill need to configure backup copies of the AppleWorks Startup disk and
Progras disk to allov AppleWorks to use all of HultiRas C's aenory.

The 'HultiRas C configuration is a one tise operation; once it is done, the

configured AppleWorks disks are ready to use. Tou will not have to reconfigure
the disks even if you later add sore senory to the csrd. Sirply boot AppleWorks
and use sll the nev added HuitiRan festures.

Tou vill need three (preferably fire) blank disks, your AppleWorks Startup and

Progras disks, and the MultiRas disk to prepsre your sodified AppleWorks disks.
Once you have gathered these disks together, follov these steps.
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I. Hake hnckup copfes of the Stsrtup dfsk, Prngrsm dfik , an >l A p plr Wnrks
memnry expansion d l a k ( the f ro n t o ( t h e M>lr igam diak) . For y n ur
conxenlence, t he F l l e r , A pple' s PrnDOS disk cnpy prngram, I s i n r l nded nn
tha D ri l i t y sfdt n f t he H nl t l R am dlsk (bsrk s id e) t n mnke ynur h n r kup

copfes. You may uae (Y)PYA nn s IX)S 3.3 System Hastr r d lnk nr any nther

dlsk cnpy prngram (nr t h i s p urpoae, hnvi v e r .

To saxe rebootlng a rnpy prngrsm agaln ln nrder tos ei tha nffert n f

d l( f i r en t Hu lt i Rnm o pt l ons explained I a t e r , vi r a r nmmnn>l ynn mnke t vn

copfns nf bnth tht Startup disk and Program dfsk nnv if ynu hare t vn

adrllt innnl b l ank disks avai l abfe .

IE r n u us e a c u stom prfnter xetup, hsvc axde a printer pstrh t n yn n r

cnpy n f AppleWnrks, nr hsxe mn>lifled the AppleWnrks Stnrr»p disk i n a ny
vsy, m ake ynur Sts r t up hackup copies f r n m ynur a l r c ndy mn II(<ed Star t» p
d isk, nn t t h i nr i g i n a l .

2. Snnt t h har l rup cnpy of t h e AppleWnrks mnmnryi xpsnainn d i sk . Pr e s s t h e
Return key tn be gin the p rngram anrl a g a i n t n sdv a nr n r n r he
conflgurat inn npt i nn.

3. Press "Yv or "N" v hen ynu ar i a s ked "Do ynu v ish t n h a r e al l r h n pr >grsm
lnarl dur ing th e bnnt>n

I E y nu press "N", Apple'Works vl l l I n a d anrl nperste nnrmslly ­ nnly kny

part• of the prngrsm ari I o aded i n t o mamnry vhi n ynu hnnr r h e d i xk , n n r

the vhnle prngram.

W hin u s lng Apple'Works• you may have nnt i ct d r hst t h e d i xk d r i va reading
the Prngram disk turns on frequently vhen mnxing hi t v a»n a f i l n an d r h i

main mnnu, sendlng material tn the printer, etc. This occurs he r s uae
only p a r t nf t ha Ap p leWorlrs p r ogrsm i s l n memnry a t nni r f me .

App)iWorks usea an ov!rlsy managir that losds prngrsm aegmnnts frnm disk
into memory to rln speclflr tasks nnly vhen rhnaa tsi k i s rr f i r i t ca l l • d .
gecsnse prngrsm routines are svspped lntn and nut n( me>xnry ai t h e y a r a
needl I • D e skt n p m emnry ls con s i r v ed f or d s t a f l l es . yhe f i r st nprlnn
malntains t h l s c n nxi n t f n n .

I f yon praas vy", thi entfre AppleWnrks prngrsm Inads Intn mnmnry during

the hontup prnre.>s.

With sl l t he pr n gram l n memory, esch t ime y n u m anlpulari n f i i e ,
ApploWorks acta ixxxndfately , and ynn v i l l E l nd ynursel f n a ing thn Fxrspn
k ey, D o nt rn l I) k a y , i t c . , t o I f t i r s l l y s k i p t h rnugh f i lns v i t h qui r k ,
• ingle k ey s t r nk is . Ac h i i x i n g t h i s I xxxedlata r e spnnse makes ApplnWnrks
n ne nf t h r fa s t es t i n t e grated packages avai l a h l» .

Whrn u s l ng th i A ppliWorks Star rup dlsk conf fgured v i r h npr inn t vn , an
extrs nne tn tvo minutes is required during the bnnt to lnad thn n nti r n
program intn memnry depending upnn the AppliWorks rersinn «aed. Afrer
l nsert in g r h e P rngrsm dlsk , you v i l I b r p r nmpted fn r t h e dnre ss » si>sl.
Th» program I • th n n I nndid e n t i r ~ l y i n r n memnry.

A minim»>x n( 2S(>K of RAH, pre(erahly mnre, shnuld he I nsra l l ed nn y n ur
Hult I Rnm I : t o be s t u s e o p t i n n t v n . La r g e r mnmory s i r r s nr e hn s t uaed
vith t hi • npt l n n a s wpproximntely ) 3r)K of >hi Deskt>p xpnre l i ( i l l r d
vlt h t ht A p pleWnrks prngram. T h e r emalning space I nd i r nrnr snmn i n t he
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lover right corner does not shov this loss because the overlay manager
does not reserve space for all AppleWorks program segments. AppleWorks
vill allov data files to overvrite all but a fev key program segments
option tvo loads in during the boot. Program segments can be
overvrltten becsuse AppleWorks vill search for the Program disk snd load
the required program segments if it does not find vhat it needs in
memory.

You may vant to run the AppleWorks memory expansion program tvice and
configure one set of disks vith the "T" option and one set vith the "N"
option. Zou vill then be able to see hov each version operstes and
decide vhich better fits your needs.

4. Insert your backup Startup disk into disk drive 1 for modification vhen

prompted to do so by the instructions on screen. If AppleWorks is on
hard disk, enter the psthname leading to the program as described on
screen.

T he floppy drire vill stop in approximately twenty seconds. W hen it
stops, your backup Startup disk vill be ready for use vith HultiRam C.
Be sure you label this disk appropriately to avoid lster confusion.

If AppleWorks is on hard disk, both Startup and Program files vill be
modif i e d and you v i l l see a m essage a t t h e en d i nf or min g you t hat
AppleWorks has been successfully modified. Enter BASIC and type the
pathnsme that lead s to your modified AppleWorks program
" APLWORKS.SYSTEP!." Tou may vsnt to descriptively r ename th e
"IAPPLEWORRS" program name to avoid any future confusion.

5. Inser t yo u r backupProgram disk into disk drive 1 for modificstion vhen
p rompted t o d o s o . The disk vill stop in approximately one minute. You
v i l l see a sc r e e n informing you that AppleWorks has been successfully
modified . Label your modified Program disk to avoid any future
confusi on .

After you have modified your disks, the only vay y ou c an c hange the
configuration is to start st the beginning vith a nev backup copy of your
AppleWorks disks and then re-configure the disks vith the desired option.

Insert the nev Startup disk into di sk drive 1 and pres s
Control+[Open-Applej+Reset to boot the nev, more poverful AppleWorks NultiRam
p rovides you !

A P P L E W 0 R R S R E S T R I C T I 0 II S

AppleWorks has s n umber of internal restrictions vith regard to file sizes,
memory cspacity, etc. This section discusses these restrictions and changes the
NultiRam C modification makes regarding the limititations, vhere applicable.
Mi fications to overcome restrictions not chsnged by the current AppleWorks
memory expansion disk are planned. Softvsre updates vill be svailsble to
registered HultiRsm C ovners. See Chapter 10 for details.
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D e s k t o p S p s c e a n d p l l i I . l • I t •

Applegnrks s upports a t n t a l n f 1 2 f l l e n and S >R of mi mnry fo r t h r D »nktnp . The

M ultIRnm C m n d l f l c a t i o n pirmlts t h e Di s k tnp t o e xpanrl to 4 13K. Th» nnmb»r nf

f i l e s a l l nved r»malns at 1 2 .

C I I p h o n r d L l n e / R o v I. I • I t

Thi Cl I pboarrl I s a t i mpnrary s t ornge area i n AppliWnrks t hn t n l l nvn t h i r r a ns fi r

nf d ar a b» tv i i n f l l e n . Cur ri nt l r , t hi Cl l ph nard I s I )mi t » d tn ar c »pr lng
maximnm nf 2S'S I I n»n nr r n v a a t n n i t lm i .

D l a k C a p a r l t y

T he s t andsrd 3 I / O I nch Ap pl i f l n ppy disk I • I i m i ti d t n xt nr i n g I V r g nf
App)eWorkn f ) I » n , l i aa t h a n t h i • i r i a f l l i m n y grnv t o v i r h Mu l r ) Rnm C mimnry

o n I l n i .

MnltiRam mndif lcs t l ons a i l n v AppliWnrks t o a utomatlca l l y b r »ak a l n r g» f i l • I ntn
a»gm»nta rhst r a n b i xa v ed onto s s e r i » a n f f l op py d inka and wllnv Appli gnrks t n

autivaxtlr a l i y l oa d anrl restor i th e s»gm»nted f l l e b ar k I n t n mrmory vh»n ni»dr rl .

"Working With I wrgi F l l e n » I n t h i s c hapti r f or f ur t h i r di r a i l • .

I f ynu vi l l i xt e n a l xc ly c r i s ti a n d us i f l l i a I n i xc i ss of 13S K , rnnn)d»r

purrhaning a hard disk drix» that aupports thi PrnDOS npirnting nyxr»m. An r

fi l i ni ri r h n t r a n b e c r i a r i d v i t h Mul t i Ram ran b» xa v»d to h a r r i d in k .

P r n g r a • g e g • e a t 0 x i I' I a y

AppleW»rks i s a c nmplix , l a r g i p r ngram. O n l y t h e mnat f r i q u»nr l y » n»d pnr t ) nnn
of Appl»Worka ari Inad»d Intn mimory from the prngram disk vhr n ri qu i r i d d u » t n
the n o rmnl memnry c n nst r a i nt s n f s 1 2RK Apple / / r . Thi r »r n ) t i n f r »q nr nt
arrenslng nf thi Program dink and prngram delaya.

Thi M u l t i Ram modi f l c a t l n n t o A ppl iWnrks r l i minati s t hoai n nnnying d» l ay s by
lnarling rhe fn l l App leWorks pr n gram into mimory vhi n I t I • f l r nr bnn r r.d.
Completi I nst r ur.t I ons an r l r i qn i r i mi nt s f o r l o a d lng the p rngram a r r pr nv ) d»d
i a r l i i r i n r hi s c h a pt i r .

W n r d P r o c e s s o r D n c u • e n t

A ppl»Wnrks vn r d p r ocessnr documints ar i I l m it i d t o a maxlmum nf 2 , 2SO l i n r n , n r
apprnximati l y 4 S pag »s . Pl i a si ri f er tn » Working With I a r g » F l l » n » I n rhi»
chapr»r f n r mnri I n f nrmatinn.

D a t a b a a c F l l e a

The s r andard A p pl»Wnrks d a t a bas» I s I i m l r i d t o a maximum n f I , ) S <) r » cor Ia .
) ht) tIRnm mndi fi r a t t ons a l l n v S , IOO r»cnrrl •, a i moat a 3 i )O+ I n r r » an» i n r npacit I ~
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While t hi s i n c rease sakes AppleWorks much more useful fo r small t o medium size

records, files vith large record sizes (AppleWorks allovs records to be as lerge
as 1K) can exceed even MultiRam's memory before reaching the 5,100 record limit.
please read the section "Working With Large Files" in this chapter for m ore

information.

S p r e a d s h e e t V o r k s h e e t s

Worksheets are limited to 127,873 cells in the AppleWorks spreadsheet. Msximum

columns are 127, maximum rovs sre 999.

The AppleWorks Reference Hanual states that an Apple //c vith 128I RAH can hold
approximately 6,000 filled cells. Although there is a considersble dif f e rence
in the memory requirements to store labels and values versus formulas,

exceeding the cell limits in AppleWorks, eren vith 413I of Desktop space, i s

unlikely. Refer to "Working With Large Files" in this chapter for more

information.

W 0 R I I N G V I T I L A R G E F I L E S

MultiRam C makes very large AppleWorks files possible. I ou v i l l not i ce some

differences in AppleWorks vhen vorking vith large files. This section explsins

some general considerstions you should keep in mind vhen vorking v i t h l ar ge

files as vell as specific comaents sbout the vord processor,s preedsheet , and

dstabase segments of AppleWorks.

Ge n e r a l C o a s i d e r a t i o a s

Three areas most affected vhen vorking vith larger files are the time AppleWorks
vill require to perform vsrious sctiona, the spsce remaining for the program if
you chose to load all of AppleWorks into eemory vhen configuring your disks, and

the file size shovn by AppleWorks.

Time

The larger a file becomes in memory, the longer msny AppleWorks functions v il l
take to produce their expected results.

Sesrches, sorts , calculation times, etc. all vill take more time as a f i l e

grovs in size. Most notably, a large spresdsheet file can take a very long time
to recalculate a large number of complex cells. The speed of the Apple //c 6502
processor is the key factor in most calculation times.

AppleWorks vill shov you an approximate time for performing many operations vhen

you first select the operation. For example, s message vill appear telling you

how long it will take to sort records in the database vhen you request a sort .

These approximations vere designed for a 128I AppleWorks; they are not accurate
for larger files.
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Thi sc t n sl t i me a n a c t i o n o n a l sr g e f l l e t ak e a may be aa l i r t l
i a a ha l f r hi

t imi App l eWnrks shnvs o r a s much as t v l c e t h e a t a t s d t i m o . Thi d l f f i r i nc ia i n

actual versua apprnximate stated times vill vary dep
i nd l n g n n t hi t ypi n f f i l i

i n uae nnd t h e o pi r a t i o n c n l l e d Eo r .

For exnmple, a snrt on a largi d a ta bnae f l l e co u ld bi d o u h l i r hi r i m i I nd f r n t i d

i f t hi snr t I s be i ng p e r f o rmed on severa l f i e l d a vi t h in c h r i r n r d hnving

informat inn i n t h e f i e l d s ae l e cted. A aort o n r h i an mi d a t a baac v it h n n l I n ( i v

r ecorda h a r l ng l n f ormntinn l n t h e f l i l ds he ing aor t i d r n nl d r a l i ha l f t hi r imn

Appligorks apprnximnted. Host nf t he t i m i , hn v i vi r , t h i r imi at a t ~ d by

A ppleWnrka vi l l c l na e l y approximati the actual timi r i qu l r • d t n pi r fnr m rh i

aelic t i d nperat inn on the l a rge f i l e .

Some actixities may take vhst siems to be an ixtraordfnnrily I nna t i mi t o

f lnlah . I f , r h i s l s t h e case, before r eatar t i ng Apple Wnrka, g i vi r h i ar t i nn a t

lenat f i ve ml n utea to f i n i sh . Th i a s hould be mnrc t hnn i n nnah t i mi f nr wny

s imple a c t i o n on a l sr ge f i l e t o h a ri bien completed. ; 1nri r omplvx nr t i n n a ,

llki a recalculatinn on a complex, lsrge spriadaheit mny taki
anmivhnt I nn xv r t n

f infah . I n gene r a l , t h ! I sr ger t h e f i l e a nd t hc mori compli x t h i t nak , t hi

l onger thi t i m e r equi rad . Lo ok a t t hi benchmnrk anmpli a l nt i r i n t h l a a nrt l n n

Eor snme sample t imes to per form simpli t a sks.

HmltlRnm C Sixe

I f yo u conf igure the AppleWnrks Startup diak an t hst r h i intiri prigram riaidia

in mimory at once ( t heriby spiidlng accesa to nrerlay pnrtiona nf A ppleWnrki ) ,

approxiaat i l y 13 OK vi l l b e used for th e p rogram. With a 2SAK Hnlt iRnm C, that

vnuld lisve approximately 99K for largo filea; vith S12K,
a pprnxlmat • ly 28 3 K

vould be left for files.

If the cumulstixe sire nf Ellea on the Deaktop grovs Inrgir r han rh i nva l l a h l •

D esktop memnry ( t o t a l memnry less I 30K) , t hen f l oppy uaera ahnuld har i r hi

Program disk in a dlsk drive as parts of the prngrnm vill b
i n v i r v r i t r i n hy d a t a

and Appli'Wnrks v il l h ave t o go t o t h e Program dlak t o retur n r hi nvi r v r i t r i n

program segments to memory vhin they sre neided.

Do not l oad AppleWorkn into memory at bootup i f y ou I n t end to r onaiat i nt l y f i l l

all of your deaktop space vith EIIi a . I f ds t a f i l e a f i l l mnat n f t h e diaktnp,

moat nf the program seaments thst took tvo minurea to lnad durina hnnrup vill b
i

overvritten. Tou vill have lost thcadrnntaai that ynu anuaht.

As xuggeatid in the conEiguration sic t i nn, yo u msy vant r o c n nf la uri r v n copiea

nf A ppl i gnrka . Ilai t h e copy t hat l o ads the program into mi mnry i f y n u v i l l bi

vorking fo r a l n ng session and do not ant i c i pate f i l l i n g t he Deaktnp. Thi t vo

minute vait during bontup vill b» offset by time aavlnxs arhf i r i d f r nm t hi

program being in memory. Boot the copy that doean't load Appli Wnrka I n to mimory

if yo u v i l l b i ua i na the Applt a short v h il i and/nr v i l l hi v n r k i nx v i t h a f ul l

Dnaktnp.

File S ix i I N f f erences

AppliWorka a hova you the a fze n f f i l e a nn the' Diaktnp and nn a diak drivi . Th i

f i l e a f xes shovn ar i a n a pprnximstinn nf thi a r t ua l a l r ea .
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The sizes AppleWorks vill report for files greater thsn 255K vill be incorrect.

Figure 4.1 shnvs a catalog of a ProDOS hard disk subdirectory vi t h one
AppleWorks file "SAMPLE" in the directory. ProDOS reports the size of a file in
blocks. 4 block is 512 bytes or 1/2 of 1K. Therefore the size of the file is
621 blocks d i v i ded by 2 o r 3 1 0K.

The same file vhen cataloged by AppleWorks shovs 53K on disk and 6TK vhen losded
onto the Desktop as Figures 4.2 and 4.3 shov.

The reason for the discrepsncy is that AppleWorks vas not designed for files

larger than 255K, the upper limit a aingle byte can indicate. A f ut u r e
modification to AppleWorks msy be possible to correct this problem.

To tell hov big a file is vhen sswed on floppy disk is easy; an Apple 5 1/4 inch
floppy can hold only 136K and a large file must be split over several d isks .
Count the number of disks the file spana and you can easily approximste its true
sire .

To tell hov big a file is on hard disk is more difficult. When you save s file

to a ha rd d isk, you may vish to add the resl size to the file nsme to s woid
later confusion . From ProDOS, after exiting AppleWorks, catalog the AppleWorks
files subdirectory, get the file's block count, dlride by tvo, and rename the
file vith the results. At minimum, you should at least add some indicstor to
the file's naae to inform you that the file is larger than 255K.

If you knov a file is larger than 255K on disk, add 256 to the file size shovn•
and the result should approximately equal the right size. In our example, 53K
plus 256K equsls 309K, approximately the 310K determined earlier.

When s large file is loaded to the desktop, as Figure 4.3 shovs, AppleWorks vill
continue to shov an incorrect size. The eize vill alvays be larger thsn the
size shovn on disk as AppleWorks uses a compaction scheme vhen it saves files to
disk. If the amount of space r~i n ing on the desktop is small and the file on
the desktop also shovs a small size, you vill need to add 256K to the file sire
to get a correct size.

The arailable space shovn remsining on the Desktop is alvays accurate. The size
of the large file shovn on the Desktop, corrected by 256K, snd the amount shovn
remaining on the Desktop say not equal the originsl empty Desktop, hovewer.
Ewery record/rov of a file has some unuseable bytes associated vith it. T he
larger the number of recorda or rovs in a file, therefore, the larger the
discrepancy. Most certainly, you vill not be able to load a file that is larger
than the amount shovn remaining on the desktop.

Folloving are sample values describing some of the time requirements or
capacities for certain operations in AppleWorks. Because of the msny variables
involved, some values vill rary significantly in different test situations.
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General

Desktop space uith different HultiRam C configurations:

HultiRsm size T ots l A p p l e D esktop s i z e

256K 384K 229K
320K 448K 275K
512K 640K 413K

Time to load/save a full disk (135K) of information: I : 15 minutes

Word Processor

number of lines in document 500 1000 2250 2250
platen u i d t h ( PW), i n c hes 5 a 8.5 8. 5 8 .5 13.0
left margin ((2(), inches ) typical 1.0 1.0 1.0 0 .0
right margin (RH), inches / page 1.0 1.0 1.0 0 .0
m emory s i z e 27K 55K 119K 130K
d isk s i z e 25K 53K 111K 122K
load/ssve time, minutes :17 : 31 1:03 1:08
time to insert 20 lines at beginning :08 : 12
time to insert 20 lines at end ' :2 2 :26

Spreadsheet

lsbel/ lsbel/ simp1e simple
contents of cell value value formula formula

number of filled cells 5,000 10 • 000 5, 000 10,000
m emory s i z e 58K 116K 126K 252K
d isk s i z e 57K 113K 125K 250K

Time to recalculate 10,000 formulas of the type "n~n+1" 2: 10 min.
T ise to chsnge cel l s i z e ( [ Open-Apple]+V) fo r 20,000 cel l s n egl i b l e
T ime t o i n s er t 2 5 0 r ous a t t op o f l ar g e ( 2 50K) f i l e 0 :08 min .
Time to insert 250 rovs st bottom of large file 0 :48 min .

Databsse

number o f r e c o r ds 100 1000 3300
t ota l s i z e o f f i l e 6K 57K 310K
individual record sire (no. of chsracters) 100 100 100
t ime fo r a l p ha s o r t , m i n u t es 0:02 0:14 : 38
t isme fo r n umeri c s o r t , m in u t e s 0:02 0: 30 1: 30
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cat/hardl/test

NAME TTPE BUKES MDDIFIED

SAMPLE ADB 621 10 - JUL-85

BLOCES FREE: 1047 BLDCES USED: 2089

FIGURE 4 . 1

Appln4brks f i l e s
Subdirecuxy: /hsrdl/teat has 52X avatlable

Nsne Type of f il e Size Ih t e Tine

SAt%%Z Dnta Base 5X 7/1 0/85

FIGURE 4 • 2

F IGURE 4 • 3
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W o r d P r o c e s s o r F i l e s

AppleWorka Iimits vnrd prnceasinp fliea to 2,250 line • . Thia I s t hi i qui x a l i n t

tn 45 a i n g l e - apaci d , t yp i v r l t t i n pa gis v l t h a t andard margina. Whlli A pplt Wnrks

soppnrta pr l n t l i ne s np to nhout 140 charactirs, lt nnly dfaplays whnur 74

r harar t i r • on a ac r iin llne. Ofvin thise riatrictlnns, ynn ran rrrate a
vnrd

prnciaanr fIli that usia 130K nf mimnry, 122K nn dfsk, and t a ki a I : O R minnti a t o

l nad or • a vi f r nm f lnppy dfsk.

I f ynu v a nt i d t n c r c ate a l a r gir fili, ynu rould sav! thi curri n t f i l i nn d i ak

vhen y o n r eached l t • l i m l i t a n d t hen creati a niv flli frnm acratch hy chnnaing
sel i c t l n n I , vAdd a f l l e t o r h i D ia k t npi f rnm thi mai n menu. Co n t i n »e i ntc r i ng

tixr into rhi nev file frnm vhiri yon lift o(f vith thi flrat fil
i . Ri sn r i t o

n ai t hi a ame f l l i ap ac f f l c a t f ons ( p l s t i n v i d t h , t o p margfn, l i f r mnrgin , i r c . )

aa n n t hi f l r s t p a r t o f th e f l l i . I f you I e ave both f l l e a l n xmmnry, ynu may

j ump back and f n r t h be tvs in f l l e • u s lng th i [O pin Appli [t0 cnmmand and ynu ran

t ransf i r rixt betviin thee using thi cllpbnard and i i t h i r [Opin-Apple[xC (Copy)

or [Open-Appie[iM (Hnxe).

Sexirnl piculiaritiea nccur in thi AppleWorks vord prncissor vh
in t h i f i l e . a i xi

approachos 2 ,250 l fne a . Whin thi cursnr is nn Ilni 2,250, the " Di l i t e " k i y

u nnslly vl l l n n t v n rk . Al s n , vith 2,250 Iinea ln memory, ynu v i i l h e u nabl i t o

uai t hi [Opin-Apple ) +0 (Pr in t n p t i nns) or [ Opin-Appli }AP (Print cnpy) rnaxxands.
To bi xafi., ynu should end your vnrd prnciaaor Files a fi v l i n ia a h nr t nf 2 , 2 5 0

I l n i a .

Thiri ia no dlacernabli •lovlng of most coaxxands vhen vnrking nn a l a rg i vnr d

prnrxssnr f l l i . The [Opin-Apple )t l and [Open-Apple[AO cursni cnxxxands brina ynu

to thi tnp nr bottnm nf thi Elli l n a f l a sh . Spiid nf t•xr intry i s alan

unifficted. I lnvexer, copylng and moring text around,alnng v i t h r i - f n r mat ing

tixt (li., rhanging platin vidth Erne 8.0 Inrhea tn R.5 Inrhea) can taki a l o n g

t i m i . Inairting text from the clipbnard can taki f r o m R t n 26 ai r nn d a ,

dep inding on ho v much nr vheri the text ls placed. Cirtaln commanda auch as

[Opin-Apple } iD (Di l i t i ) and [Opin-AppliA[AS (Ssve) may alan t aki a h i t l nngi r t n

fnnrt i nn .

Kiip the<e pntintial dilaya in mlnd, and don't panic lf the ki yhnard r mfusi s t n

r iapnnd. W a i t a m i nute o r so , a nd a l l n v t h e p rngram to f i n i s h l r a raak.

S p r e a d s h e e t F l l i s

In thi handa nf an e xperlinced usir,a apreadahi i t can grnv t n inormnua

prnpnrtions . The Ap p)iWnrks spreadahiit i s l l ml t i d rn 126 , 8 73 r i i i a , vhi r h i a

Iiaa n f a 1i ml t a t i n n t han avaf fabl • mimnry.

Refori cr i at l n g l ar g i spr esdaheet f i l e a , pl e a ai k i i p i n m i n d r h a r apii d and

if(irienry suffir vith largir apreadahii t f f l e • . Fnr e x ampli . x a pr i ad aheet

f i l i cnn s i a t i n a nf 12 , 000 cel l • ( p r i marl l y f n rmulaa nE rhi f n r m "n ­ n x I " )

tnnk up 30OK nf mimnry and requlred ovir 2 40 minutia t n r i r a l r u l at i .

Spraadihiit Illia shnnld he kipt aa amwlI and rnmpact aa pnnaihli f nr hi at

ri • nl t • .
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W hen vor k ing v i t h a v e r y l a r ge vorksheet i n memory, i t i s a g ood i dea t o leave
an empty border of 2 or 3 rovs or columns at the top, sides and bottom. As vith

the vord processor, the dsta moring comends (Hove and C opy) v o n 't a l vs y s
operate as expected at the edges of the vorksheet.

For example, if you fill erery cell of a vorksheet that stretches from Al (upper
left ) t o A9 99 ( l o v er l ef t ) t o Kl ( up per r i g h t) t o R9 99 ( l o v er r i gh t ) , an d then
mowe the bottom 250 lines to the clipboard uaing [Open-Apple]+H (Hove), sn error
sessage "Not enough spsce to mowe aaide existing data" vould reault vhen you try
to move the same 250 lines back. Delete one rov (A999), hoverer,s nd you c s n
•ove the 250 rov back back and forth to the clipbosrd vith no problem. Horal:

Stay avay f roa t he edges.

D a t • b a s e P i l e s

HultiRam modi f i c s t i ons t o t h e AppleWorks dstabase a l l o v 5 , 100 r ecord dstsbsse
files to be created and saved to disk.

The actual number of records that csn be entered into a file vill depend upon
the size of the records. The lsrger the record, the fever records can be put
into a file. AppleWorks maximum record size is IR vhich vould permit

spproximately 400 records to be saved. Such large records are not typical,

hovever. A typical address fila consisting of of a persons name, a d dresa,
telephone number and s fev fields of other information could easily hold 5,100
records.

You may have a number of dsta bsse files thst you split into small segments to
fit the old 55X Desktop space. These split files can nov be merged i nto on e
large file if they contain exactly the same cstegories in the same formst, i.e.,
the names of the categoriea (fielda) must be in the same alignment, like

templstes:

Example:

FILE g 1 — Nsme Address Ci t y State
FILE f 2 — Na me Address Ci t y Stste
FILE f 3 - Company name Name Address City Sta te

In the abore example, files can be aored betveen fi l e O N E an d f i l e TWO
interchangebly, but merging file THREE vith file ONE or file TWO would seem to
create difficulties. In fact, it is posaible to combine these, but some changes
must be aade.

You may merge the similar files, ONE and TWO, and then fit file THREE into the
combined file (ONE and TWO).

Inatructions for merging files ONE, TWO and THREE follov. These instructions

can be used to eerge any databsae files vith AppleWorks. When vorking vith your

ovn files, don't be afraid of making s mistake vhen combining files. No damage
or change can possibly be done to your files on disk vhile you are vorking vith
them in memory. If you are vary of a problem, make a bsckup copy of your data
disk before you experiment.
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To mergc f l l i s

1. Lond sl l f i l i s ( i n t h i s e xampl», f i l e s ONE, TWO, nnd TIIRFF) i ntn mimory.
Press [Open-Apple[+Q ( Desktop i n d i x ). A vi n dnv v il I npp»nr I n thi

cinter o f t h e s c r i e n shoving the namis n f s l l thi f i l » s i n mimory.

2. Decide vhich of the files you vant to mi rge a l 1 n f th i r er n rds I n t n . Wi

vil l use O NF. as the main f l l i I n t hi s »x naple , movina f i r s t TWO, th r n
TIIRFE i n t o i t . Ho x e t he cursor t o f i l i TWO and prans RFTIIRN to x»l»r>
i t .

3 . Hski su r e t h e d i nplay l s i n th i » IRILTIPI.E RECORD IAy<NJJ» fnrmnt nn t h .
scr»in ( [ Op»n-Apple[ig t oggles t h i s d l nplny) . PI n r » r hi c n r wnr n n t hi

f i rs t r ecord i n f i l e TWO and press [Open-Appfe[tH (Hnv») . I is» rh i nr r n v

k»ys to choose "To the Cl i pboard (cut )». The i n t i r i t np I i n » v i I I t urn
inverse. Follov the prompts, using the dnvn arrov to movi rh i cur x nr t o
cover thi records you vant to more.

Prensing [O pin-Apple[ key i n conjunctinn vlth t h e s r r nv k i y s v i l l x l l »v
y nu to moxe the cursor one vhole screen (15 l i n es) a t n nr» ; hn l d ing rh i s
key combinstion dovn vill repiat, screen aftir screen, unr I I n l l f i l r n
sre covered vith this inverse cursor. Alternntely, ynu mny pr»sn th»

[Opin-Apple [ and a number key and you can select np tn 25O r»rnrdn nt
time.

Frnm one to 250 records may be moved st nne timi. If ynu nrt»mpt r n

mnxe more than 250 records at once, no records vill hi c o p i i d I n t n I h»
buffer and you sre r e t urned to your s t s r t i ng pnint .

4. When sll of the records that you selected ari cov»r»d vit.h rh» Inv»rn»

cursor, priss return snd those records vill dixnppi nr f r n m r .h » f i l i .
The s e l ected recnrds are nov on the Cl i pboard, a r »mpnrnry nrnr1g» nr»n
that csnnot be seen.

5. Press [Open-Apple[tQ (Desktop index) , chnnni f i l i O NF. nnd pr»xn r i t ur n .
Fil i ON E vi l l r epl ace f i l e TWO on the scri n . Pr .na [Op n-Appli [ xH
(Hove) , «h oosc»From the Cl ipboard (pnste)" and pr»ns r i r u rn . Al l r h
files from the clipboard vill appesr on the scri i n .

6. Repest this process until sll of the recnrdn are mov»d (rom fili TV ) t n

fl l e O NE . Al t h ough nnly t h r i e f i l e s nr » used I n t h i s » xnmpl», rv»l v»
files csn be on the DESKTOP st nni timi nnd cnn »nch hi vn r k »d v i t h

Indixidually.

W hen mi r g ing di s s l mi ls r d s tsbsse f i l t • , t hi f i l »s mui t hi a l t » r » d wn t hn r rhi
same numbir of catigoriis is riflectid in bnth. This m»nnn rhnr»ith»r oni nr

more categoriis must be added to one file, nr nnr or mori r n r i x nrir n d» I » r » d
from the other.

AppleWorks i s qut t e for g i x i ng . Th e t ypi o ( i n f nrmnrinn I n »sch r nrignr y I s
rilativ»ly unimportsnt; as long as the numhir of catignrii s mntch I n h n t h f i l i i ,
no Infnrmation vill he lost. I t ls criticnlly impnrtnnt r n nr r n ng» t hi

c ategnries l n th e s aee order I n i a c h f i l i ( I . e . , n n mi , ad d r » ns , » i ty , n n d x r n t »
I n nu r ixnmpli) . I f rhi s i s I g nored, you v i l I h ave s In b nrinn» t n»k «dir ing
»nch odd record individually.
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In our example, the destinstion file (ONE) is modified by the addition of

another category, so that none of the dsta in the merged file (THREE) is l ost .
Further, the categories in ONE will be rearranged so that it is in t he sa s e
order as THREE. Note that they don't hsve to be the same names nor match upper
or lower case, but they must be in the sequence. The category names i n t he
destination file (ONE) will prevail and the other category names will be lost.

7. With file number ONE on the screen, press [Open-Apple]+N (Category Name
change), use the arrow keys to move the cursor to the first Category

posit ion ( NAME in our example). Press [Open-Apple]+I (Insert) and make
a new Category above NAME. Type in "C(NPANY NAMEw and press " Return" ,

then "Escape". You have now mstched the format of file THREE, i.e.,
C(NPANY, NAME• ADDRESS, CITY, and STATE.

8. Press [Open-Apple]+Q (Desktop index), choose file THREE and p r ess
"Return". Repest the process discussed in steps 3 through 6, using
[Open-Apple]+M (Move) to transfer the records from file THREE to f i l e
ONE, until all records are transferred.

N ow t h s t a l l t hr e e f i l es a r e now merged i n t o o ne , y o u can manipu l a t e t h a t f i l e
as you normslly would any AppleWorks dstabase file. Change the name of t he
final file using [Open-Apple]+N, then save it under the new name.

This concludes our discussion of techniques used in msnipulating very l ar g e
Appleworks files. W e at Checkmate Technology welcome any tipa or suggest i o ns
that you have in mansging lsrge files. 'We will psss along your tips ss they

accumulate to registered owners through our newsletter (see Chspter 10).

S A g I N G L A R G E P I L E S

MultiRam C makes it possible to create very large AppleWorks files. These f i l es
msy be saved to floppy disks or • hard disk drive.

S e g • e s t I • g P 1 o p p y P i 1 e s

AppleWorks data disks prepared on the typical 5 I/4" Apple Disk II floppy drive
hold s maximum of 136K of AppleWorks data. Therefore, an AppleWorks file larger
thsn 136K in memory must be segmented or divided into parts and ssved over a
series of disks. MultiRam modificstions allow AppleWorks t o do t h i s
automatically for you.

When you save a file that is larger than the space remaining on a data disk, the
file will automatically be split when the disk is full. On-acreen prompts will
allow you to save the file over a number of floppy disks. W hen you ar e r e sdy t o
reload the file, AppleWorks will prompt you to load each segment of the f i l e
that has been split over seversl disks.
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Prapnring fnr Sagmantstfnn

Ssving v e r y l n rge f l l a s dnes I nvolvr snmr plsnning i n d t ( ma w han you ar a us i n g

srsndnrd Apple 3 I / 4 i n r h d lsk d r ( vas.

The f i r i t r aqu i r emant fnr u s i ng l s r ga ( I ( a v n nd f l n ppy disk d r i v as i v di v ks s nd
Iots of thr m . Do n ' t c nns(dar vtsrt(ng s vassinn with nna nr m nra I i r g a ( I l c •

withnut hnving i t . I v nsr t h ree t n ( i v a b l ank or racyclad d i vks pr r I n rgr' f I la yn»
wi I I be w»rk ing wl th . Any f I l a n var 2 9 ) K v i l l ra q u i r a t h r a a h l nnk d l sk i t n s n va
tha Ei la .

Alrhnugh yon rin snva s mndf fad lnrga (Ile bnck tn tha s nma diski ynu n r i p l nn l l y

Inndad it frnm, wa dn nnr vnggast ynu dn this.

lf ynu nv « r wr i t a t he n ri g i nn l f i l a s nrl snmathlng hsppani ha f n r o ynu f i ni i h

snvlng t he f i l e — the pnwar gnas nut , t h v d i s k d r i v e davelopv i p rnblam, yn u

iccidantilly npan tha d(vk drlva donr, a tr . — ynu wl l l hn v a I n s t i o ma, mni r , nr

nl l nf t ha l n rga f i l a ynn wnrkad long nnd hnrd on. Fnrevar . For t hi i r anv nn ,

p lania s l w ny» vnva ynnr nawly modif ia d l n rga f i l e s t n b l i n k n r racyr la d rl i i ki .

Thi • wi l l prn t ar t t h a t i ma I n vastmant ynu mnda i n c r a i t i n g ynur f I l a .

Tnu i h nuld cnns(d r n varwr i t ti n g nn ax i s t l n g se t o f d isk s nnl y i f y n n hnva mnde

nna nr mnra hnrkup rnpias o f t h a sa t o f d isk s i n volvad.

Tha nacond requframant l i t i m a snd pasce n! mind . I t v i l l r i ka nvar i mln»r• tn

snva anrh full 5 I/O inch floppy snd sn equal smnunt n( r ima tn I nnd t ha

sagmantad f l l e bsc k I n t o memnry. 4 30 0 K f i l e c s n r i k a f r om 3 t n S min»tes tn

invr ind Iosd. Don't ha In s hurry when ssving lsrga filas ns ynn r nn m n l a

miir i ka s t hnt m n y I n t t r c n s t y n u more t i ma . Forgatt ing t o I n hal an rh d i v k rn

shnw whir h va gmant i v nn whst r l i sk , s ts r t i n g t n v nva s f i l a wi t h» » t hnv l n o

bnughr r n nuph disks, snd f orgr t t i n g t o f o rmnt rl isks ss raq»i rad r sns(»g yo» rr

s tar t s l l nv a r s e i in i r a b u t s f a w mistnke ynu cnn mike when ynu nra i mpi t i a n t .

Snvlng Fl las

Tn inve i lsrgr file, whathar for the first rima nr sftar tha fila hni ha a»

Inndad f rom disk , mod(f ied snd i s t o b e r e wr i t t en , fol l ow th avr vtapvr

I . Datarmina the f i l e s i r e snd number of d i sks needed to i i v a r ha f i l a .

I'rasv tha Fvcspe key to return tn tha msin manu from rha fila ynu iro
working o n . pras s »3» t n s e ve Dasktnp ( I I as . Tha viva man» vhnwv t ha

•iz e nf t he f i l a t n b e s nved . IInka t h e s ( z a s d ]ustmant dasr r i bad »ndar
» Fll a Sl za D if fe r ancr'sa i n t h e p r a v (nns i a c r I nn . Di v ( d a t h a r nr r r r t al l

vira nf th! f i l e by I '30K tn d etermina tha n nmhar of d i v k v raqui ra d r n
vnva t ha f i l a . Al ws y s r ound up t o t h e navr hl g havr numhar. F»r
avimple, tn snv a nur 3 10K f i l a SAIIPLF. discussad anr l i r r , t hr a d i i kv

vnuld he ncadad.

I'rass Fscipe to r et u r n t o t he mi i n m cnu. DO II OT vnva i t r h i i r ima .
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2. Format the required number of data disks vith the same volume name.

From the main menu choose "5" to go to other actirites and then select
"5" to format a blank disk. Enter a disk name no more t han 15
c haracter s l o n g .

After the first disk is formatted, press the space ber to return to the
disk formatter. Remove the first disk and place the next blank disk in
the drive. Label the first disk vith a "1" to indicate that you v i l l
use it to save the first file segment.

Continue formatting data disks vith the same name until you have
formatted the required number of disks. Also continue labeling the
disks in sequence. Press the Escape key to return to the main menu vhen
you f i n i s h .

3. Save the file. Choose "3" from the main menu to save Desktop files to
disk. Use the arrov keys to select the correct file.

The name you save the file under should not be more than 13 chsracters
long: ProDOS allovs only 15 characters in a file n ame and t he
segmentation routine vill add to the end of your file name a period and
a number from 2 to 9 indicating the segment sequence number. If y our
file nawe is 15 characters long, to satisfy ProDOS's 15 character limit,
the lsst tvo characters vill be deleted and replaced with a period
folloved by the segment number. The first segment vill not have a ".1"
appended but segments after the first disk vill start vi t h s ".2"
suf f i x .

I nser t t he b l a nk , f or mat ted d i s k l a b e led " 1 " ( a n d a l s o l a b e l ed v i t h t he
disk name and any other descriptive msterial) into the data disk drive
and press the Return key. Assuming the file is larger than one disk,
like our example "SAMPLES", it vill take ]ust over one minute to save
the first segment of the file.

When the first disk is full, you vill be prompted to insert the second
disk as Figure 4.4 shovs. When thst disk is full, you vill be
instructed to insert the next disk as Figure 4.5 shovs. T his vill
continue until the file is finally sared.

The disks in our example named "TEST" vill hsve the file "SAMPLE' sared
to them. Disk 1 vill hsve saved to it the first segment vSAMPIZ", disk
2 t he segment "SAMPLE.2", and disk 3 the lsst and smallest segment
"SAMPLE.3".

AppleWorks normaily first sares the desired file in memory to a temporary file
on disk. Assuming you decided to save the file under its existing name on disk
and the temporary file is successfully sared, AppleWorks t hen renames the

temporary file to the original file name and deletes the old file. T his v ay , a n
updated file is created only after it has been safely saved. If any problem
occurs vhile trying to vrite the disk, the old file still remains on disk as a
backup. Part 4 of Figure 4.6 illustrates this action.

Segmentation is sctirated on1y vhen AppleWorks detects no mors room on a diik
but stiil has part of a file left to ssve. The segmentation routine vi11 csuse a
file to be sared over tvo disks if it can not fit on the space left on one disk.
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Inrrert the rext dLk, with the pn'fix:

To cantimre with the file:
"Sht%%Z 2"

FICURE 4.4

"ShteE'

Irerret the next rILk, with the prefix:
/%SI'

To axrtiraa with the file:
"SAWtE.3"

x lCURE 4 . 5
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The yb>l t IRam f l l e segmintlng procedure dn<! not !f fect Appl< u~rks In>nrnal

backup s n feguard as l o ng as t he re i s r nom nn tha d i ! k f< >r th n >empnrnry f 1l a

being s nved and th<' old, exi! t i n g f i l e . But l f t he r e I ! nn r nnm nn >hn d i !k t n
save t h e t cmporary f l l e , even though the Elle cnnld ea!ily be a vv~d rn x bl n nk

dlsk , t he !egmentlng rout ine v i l l ! av v t h e f i r ! t pa r t of t h a f 1 l n t o > ha i i ! 1 ,

delete the o l d f i l n , s nd then request a nev d i ! k t o c nnt i nue t hi E i l e . Pxr t 6

of Figure 4.6 !hovs thls reauit.

If ynu dn nnt vant thls to nccur, you should snve tha Eile ro a
nev dts l v i t h

ronm for i t or yn u may save the f i l e und< r annthvr nnme and 1st r ho f i l e
!pnn

mnr< than nni di!k.

If ynu find your!elf vith no disks l<ft, you might cnn!idnr dnlating
t hn n l d

flle fir!t using the "Other Activities" mi nu nnd then savi t h e f i l < s l l n n t hn

existing di!k. T ou run the risk oE lo!ing the filo th1! vay, hnvever,
n v vn!

described i ar l i e r .

Part C of Figure. 4.6 shovs that there csn be usesbfe spnci l e f t nn a di ! k i n r h»

la!t part nf s segmented save. To el1minnt< any pnn!i bl e p r nbl«x! i n r h e En>urn

vith t he f i l e "SAMPLF', ynu !hnuld nnt try tn usn thl • r nmnining ! pn <i En r

! aving other E i l e ! .

lx>ad fng Flles

I.oading segmented EII is ba ck l n to memory is e asy.

Insert the fir!t !eg<m nted disk lnto the dats drive. Select " A dd Fi l <! " and

choosi thi flr!t segmx'nted file. You vi l l !e e a massngi I nst I i kn r hnr i n

Flgure! 4.2 snd 4.3 tn 1st you 'knov vhirh f i l e ! e gment r n l nad nixt . Thn f i l n

v il l b e r indy for use «hcn the lsst segment loads into memory.

Prror Mesanges

Tvn types nf error messnges are likely to nccur if ynu ari nnt cnrrortiy !nving

or l o~ding !egmentvd f i l <! .

The me!snge "Csn't < vr i ti on R i s k a t D r f v v 2 " ca n occur i f v n u I n snr t s d i ! k

during a sngmonted save whose name dnes not match that of thi f i r ! t 11! k .

To r e ! n l ve t h i s p r oblem, f i n d t h e data d i ! k v i t h t h < p rnpnr namn i nd i n ! n r r i t

tn continue the !ave. If you hsve nnt pr<.pnred enough data di
! k! r n h n n i l» > h e

entir e f i l e , you v i l l h a ve t o p r ess Fscspi tn ahandon the pre!nnt f i l o xw v

Reread th< ! ect i o n pi r t a i n i ng t n d i s k p r epnrat ion and f ormnr vn<n>gh di!4 ! Inr

the E il i . Yn» v l l l nn t l os e a ny of y o ur d ara b ut r n n v i l 1 hnvv r n ! >nr t v n v i n g

Erom thi beginning again.

The me!sage'q et ting nrrnr! trying to read qf1 ie !< gmvnt n nmei o n I>r1vn . " vnn

occur if ynu try loading n di!k nut of veqnanri. Si m pl y r • mnv<' >h» I nrnr r v r r

di!k and I n ! nr t t he di ! k r a qun! tid by the prnmpt.



APPLEWORKS d MULTIRAM 4.19

If the first disk you load is not the first disk in the sequence, unpredictsble

results can happen as only the first file contains critical inforaation relating
to the segaentation. At best• error sessages that aake no sense vill appear.
At vorst, AppleWorks will hang or crash.

Be very careful to alvays correctly and boldly label the first disk of a

segsented file to avoid potentially disasterous results.

I a r d D i • k s

Using a hard disk drive vith MultiRaa C and AppleWorks can grestly esse your
Eile aansgeaent efforts. All hard disk drives can easily store a lsrge nuaber
of files vithout any special preparation by you.

An additional advantage of a hard disk is that it tskes auch less tiae to store
and retrieve AppleWorks Eiles thsn does a Eloppy drive. The saae 300K file that

vould take 3 to 4 ainutes to load froa standsrd 5 I/4 inch floppy v ould t ak e

fros 30 to 60 seroonds to load Eroa a hard drive.

If you do use a hard disk, one caution: do not a llov t he ar es you hav e
partitioned for your AppleWorks files to becoee too Eull. If you run out of

rooa on the hard disk vhile saving a file, MultiRas aodifications that allov

lsrge files to span sultiple floppy disks vill be activated and vill instruct

you to insert a nev "floppy" disk for the nett file segaent. T ou cannot do t h i s
on a hsrd drive. Alvays check the reaaining space you hsve availsble on your
hard drive before saving a file to avoid this potential probieu. Refer t o t he

preceding section "File Size Differences" regarding inaccuracies in AppleWorks

aeasureaent of hard disk file sizes greater thsn 255K.

Tou should seriously consider purchssing a hard disk drive iE you i ntend t o
regularly use large AppleWorks Eilea. See Chspter 6 for aore lnfornatlon.

S M A L L B R P I L E S

Undoubtedly, creating truly large vord processor, database or spresdsheet files
is one of the biggest appeals of instslling the MultiRas C. Mouever, ev en i f

you never need to sake a file larger than 55K, you vill realize aany b enefi t s
froa the MultiRaa C snd AppleWorka coabination.

S p e e d o f B x e c u t i o n

Loading the entire AppleWorks prograa into aeaory significantly speeds the

operation of AppleWorks by eliainating the need for resding in s egeents t hs t
noraslly stay on the Progras disk until needed. Reaesber that the aore senory

installed on MultiRaa, the better you vill be able to use this Eeature. A 256K
MultiRas C will provide sufficient aesory for AppleWorks storage, besides nearly
doubling the standard 55K Desktop spsce.
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S v l t c h f n g B « t v e « n P i l e s O n T h e D • s k t o p

Thi mul t l - f i l a Danktop l s nne n f t h a bast Easturas of Appla'Norks.

Mirh nnly 55K oE stnndnrd Desktop spnca, hovs var, it cnn h
i n n n i nnnra t n hsve

to ramnv! n A5K dntnbn!i f i l e f r n m the D!sktnp i n o r di r t n mnka r nnm fnr n 12K

vnrd procawnnr dncumant nr sp rashsheet. And vlth 55K, trnnsfarring dsrn batvaan

spplicstions rnn bacnmi a l s bnr ions chore t hnt s pnl l s t hi a inrasrnrrda n ! pact o f

Applawnrks.

'Nlth HultlRsm Crs lsrR«r D!sktop sjzes, hovever, thasa nld prnblams
dfanpp!nr.

A D i skrop nf ! u f E i c i i n t af r e v i l l s l l n v ynn t n stnp vnrk nn nna ! i r a n hl ! f i l i ,

svi t r h t n vnrk on snothar gnnd siz« Eile, n nd then raturn t n r h a f i rs t f i l i

v lthnut Rning t o t h i bnthi r nf snr i n g y nur dntn.

Mith H u l t i Rnm C, tha Appleworks Desktnp vorks Eor ynu mnch mnr
i l i ka ranl

o(flci daaktop, s big disk thnt nllovs you to sprand nut ynur fil
i • nnd vnrk

mnra af f i c i a n t l y b a t vaan r .hi m .

By i n r r a n! ln e t he a f f i c t i v a n i s s of thi Desktop, HultlRnm C t rual y nl l n vs

Appf«Wnrk• t n f u lf l l l l t s p r nmise ns one of t h e bast I n t «Rrntad prngrnm
! .
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Chapter 5

R A H D I S K E H U L A T I O N

The HultiRam C Card csn be made to look like a high capacity disk drive to DOS
3.3, ProDOS, and Apple Pascal opersting systems.

After NultiRam C is setup as a RAH disk, it can be used like any disk drive
except it vill vnrk many times faster since it is RAM based and has no
mechanical parts. Depending upon the type of operating system and comasnds
used, disk access times csn be forty times fsster than normsl.

To transfer a progrnm to s RAN disk, the program must be available on disk as an
unprotected file, a file thst can be cataloged using a normal, unmodified
operating system. Host copy protected progrsms cannot be transferred to a
MultiRam C RAM disk although some msy be able to use the RAH disk as a fast data
disk.

D O S 3 . 3 R A N D I S K

The MULTIDRIVE.DOS program converts your NultiRam C Card's memory and the 64K
auxiliary memory of the //c into fast electronic disk drives for the DOS 3.3
operating system. The DOS RAH disk drive is used as up to two slot 3 d isk
drives.

S p e c i f i c s t i o a s

HultiRam C memory and the 64K auxiliary bank of the //c is allocated by the RAM
disk program to provide up to two large capacity disk drives vith HultiRam C's
full 512K of memory. With a 256K standard RAM configuration, the RAH disk
program creates one 320K RAH disk (256K HultiRam memory + 64K //r auxilisry
memory ~ 320K). With 256K in Bank A, 64K in Bank B, and 64K auxiliary memory on
the //c, one 384K RAM disk is created. With a 512K NultiRam C, one full 384K
RAM disk and one psrtial 192K RAH disk are created.

Maximum RAM disk capacity 384K
RAM disk sizes possible 320K, 384K, 192K 4 384K
Naximum number of drives 2
Sectors per t r a ck 32
Tracks per 64K 8
Haximum tracks per drive 48
Slot assignment 3

Apple 5 1/4 inch floppy drives have a total usable memory of 128K (140K total
less four tracks reserved by DOS) so that MultiRam C's full 384K disk drive is
the equivalent nf three standard Apple floppy disks.
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P r e p a r i n g T h e P r o g r • •

The RAH disk' progrsa i s on the Ut i l i t i e s s l de o f your Hul t i Raa disk . You v i l l

need to save this prograa to another disk ss it cannot be used directly froa the
Uti l i t i e s di s k . Th e U t i l l t i e s d i sk uses the ProDOS operat ing systea. Prograas

stored on • ProDOS disk cannot be directly transferred to s DOS disk.
You vi l l

n eed t o use the Convert p rograa, a l so f ound on the Ut i l i t i e s d i sk , to t r s nsfer

the RAH disk prograa fo r yo u.

Before you stsr t , p l e sse i n i t i s l i z e a b l snk disk v i t h your DOS 3.3 Systea Hastcr
d isk . You vi l l t r a nsfer t h e RAH drive prograa t o t h i s d i s k . You aay vant t o

use t h i s d i sk fo r an e uto-boot d isk as d is cussed la ter i n t hi s c hspter.
A DOS

forastted di s k v i t h f i l e s • l r e ady on i t a a y a l so be used i f s t l es s t 1 0 sectors
r eaain on the d i sk . Pl s c e t h e DOS foraat ted d isk i n d r i v e 2 .

Boot the Ut i l i t i es di sk ( the back o f the Nul t i Raa d isk) . Choo se the

HULTIDRIVE.DOS f r oa t he aenu. Follov the on-screen inst rur t i ons nnd press the

spproprist e key t o r u n the Convert p rogrsa vhich v i l l c o nvert t h e ProDOS
based

binsry file into s DOS bssed file.

The Convert screen should show "DIRECI'ION: PRODOS — > DOS 3.3 S6,D2v at the

top of the screen. press vRv to reverse direction if it does not.
I f you are

not uaing an externsl drive, press "C" to chenge to drive I.

press "Tv to trsnsfcr the file. Use the right arrov key to copy over the prefix
t hen e n t e r nHULTIDRIVE.DOS" and press the Return key. After the disk drives

stop, your DOS RAH disk v i l l b e ready for u se.

Y ou asy p lace your DOS disk v i t h t h e "HULTIDRIVE.DOS" prograa on i t i n d ri v e
I

snd press Controlt(Open-ApplejtRcset to boot the disk.

To rerun the Utilities a enu, l eave the Ut i l i t i e s d i sk i n drive 1. Pr ess

"Escapcn to return to the Convert asin aenu. Press "9" to quit the Convert

prograa. Press the "Return" key st the "LOAD WIIAT SYSTKN PROGRANyn proapt.

I s • t • I 1 & t 1 0 n

Install DOS 3.3 by booting your DOS SYSTEN NASTER diskette, or any other DOS 3.3

disk thst leaves you vith an Applesoft proapt,
")" , on the screen. T h e DOS RAH

d isk c s n be i nst s l l e d nov in slot 3 froa the k eyboard b y t yp i n g "BRUN

HULTIDRIVK. DOS."

To instal l t h e RAH disk f roa v i t h i n an Applesoft p rogrca, enter th i s li nc : P RINT

CHRS(4)"BRUN IRILTIDRIVE.DOS." The RAH disk prograa should be on the saae disk

e s t h e Ap plesoft p rograa using t hi s l i n e . When the progrsa i s r u n , a a e ssage

appears telling you the nuaber and size of RAH disk drivcs initialized.

T r a a • I e r r l a g F i l e s

F iles au s t be copied t o and f roa the RAN disk using a f i l e c opier . FID, f o und

on t h e D O S 3. 3 Systea Hsster , i s e s s i l y used for t h i s purpose. A d i s k co py

prograa, su ch as COPYA,vil l n o t v ork . I f y o u use s f i l e c o pier o t her t han FID,
It aust be sble to copy files to snd froa disks that have aore than '15 trscks.
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Always end a session with the RAH disk by copying any files on the RAH d isk t h a t

you wish to permanently save to a floppy disk. P rograms can a l s o b e di rec t l y

saved to the RAM disk from memory. Similsrly, programs can be loaded i nt o t he
Apple's memory from the RAH disk.

CAUTION: N he n us i n g a RAN disk, DO N(yf create a file greater in size t han t he

disk you c a n s ave i t too. A standard 5 I/4 inch Apple disk drive can save 128K

of da t a wi t h DOS on the diskette, or 140K without DOS. A hsrd d i s k driv e i s

recommended for large f i l e s .

A a t o - b o o t D i s k a

You may create disks thst will automstically instsll the RAH disk, transfer to

the RAM disk those files you would like to have there, and then run a selected

program from the RAM disk.

To create an auto-boot disk, you msy use the disk onto which you transferred the
RAM disk program. That disk alresdy has the RAM disk drive program on it. You
vill need to copy one other file to the disk, FID. Use FID to make a copy of

itself onto the auto-boot disk.

Next, sfter clearing memory with the "NENn cosxsand, enter this Applesoft line:

10 PRINT CHR$(4)"EXEC AUTO-BO(yf". Save this short program under the name NFLLO,
the boot file of the disk you initislized earlier. Thi s program wil l
automatically run when you boot the disk.

Last, create an FXEC file to control the auto-boot process. An EXEC f i l e i s a
text file that can control the Apple just as you would from the keyboard. You
may create a text file with your favorite word processor or from an Applesoft

program like the following. Consult your DOS 3.3 manual for more information on
E XEC fi l e s .

EXPC File Haker

1 0 D$m CNR$(4) Set DOS coxxxand pre f i x
20 P RINT D$"OPFN AUTO-BO(yl"' Creste a text file

30 P RINT D$"VRITE AUTO-BOOY"
31:
32: REM FXEC FILE CONTEJYYS
33:
40 P RINT "BR(JN HULTIDRIVE.DOSn Run the RAH disk p r o gram
50 PRINT "BRUN FID" Run the FI D p r ogram
60 PRINT "1" Select "Copy" from the FID menu

70 P RINT "6" Slot 6 for program to copy from

80 PRINT "1" Drive 1 for program to copy from

90 PRINT "3" Slot 3 for program to copy to

100 PRINT "1" Drive 1 for program to copy to

110 PRINT " " Select all programs for copying

120 PRINT "N" no prompt, copy all

130 PRINT "B" Begin copying (sny key would vtart it)

131:
140 PRINT D$"CLOSF. AUTO-BOVY" S ave EXEC f i l e t o d i s k
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Running the preceding program vill creete snd save s text flle to disk thnt vhen
EIEC'd Elrst runs the RAH disk instsllation program, runs FID, snd then p nsses
rslues to FID so thst sll the files on the disk, including FID snd thi RAH diak

drive progrsm, are copied to the RAH disk. The only thing to sdd tn the dink

sre the flles you vould like to see moved onto the RAH disk.

Iou msy customize this FIEC Eile maker to control FID to do othe r actinns thnn

an automntic tranafer of sll files on the disk.

D O S C o • • s n ds

All D OS 3. 3 coxxxsnds vil l v or k v l t h t h e RAH disk except the I NI T coxxxnnd. you

vll l see "I/O ERROR" if you attespt to lnitialize the RAH disk vi t h this

coxxxand. The RAH disk v i l l n o t b e s f Eected lE you sccidintnlly do try tn INIT

the RAH dlsk.

D i s c o a n e c t l n g T h e R A H D i • k

T he R A H di s k cnn be des t r oyed b y turning off the Apple, by d o ing s

Control+[Open-AppleItReset vara boot• or by running e program that uses

suxillary bsnk zero, the //c's ovn auxiliery memory. Running the HULTIDRIVK.DOS

program after a RAH disk is installed vill reformnt the RAM disk iliminsting any

fi les t hst d i d e x is t o n t he RAH dlsk.

Using SO-column or double hi-res displays vill not sffect the disk. Thiii srins

of memory sre not included in the RAN devoted to the RAH dlsk.

p ressing t h i "Reset" key or "Control C" has no effect nn vhnt in in memory on

the Multignm C Card.

R o a - S t • a d • r d D O S

Hany forms oE customized DOS exlat. The RAN disk vlli vork vith most customized
rersions that have not mnde msjor chsnges to DOS. For exaeple, ProntoDOS nnd

Dirersi-DOS vhich speed up disk sccess times vork vith the RAN dish. Other more
rnhicslly altered DOS asy not vork vith the RAH disk (for example, Dnxid-DOS).

If you have sade or intend to mske patches to DOS yourself, elmost sll nf the

most common modificstions vill vork vlth the RAH disk. Incrrnsing the number of
files per disk, increasing the size of binary files, custoa catslogs, cu s t os

error sesssges, snd hello Elles that can be ARUR or FJEC'd sri exnmples nf

modifications thst ihould vork vith the progrsm.
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Pr o g r a • • i a g T i p s

DOS 3.3's Read/Write/Track/Sector routine, RVTS, can be used to directly reed or
vrite to the RAM disk. If you vish to use RVIS vith the RAN disk, follow al l

stsndard protocols snd do not call into RVFS; enter RVTS froa the top of t he
routine. The standard or custoa RVfS Input/Output Block (IOB) and its sector

buffer sust lie in the $200 to gBFFF aree of aain aotherboard seaory. Progrsas

vritten to run in the language card area of aeaory aust have their IOB tsble and
sector buffer in the lover 4BK sain aeaory area.

Auxiliary 64K bank 0 is slvays in place. The only tiae other 64K banks are

a ct i r s t e d i s v h en RVIS ca l l s t h e a .

DO S 0 p d • t e s

The DOS RAM disk softvsre vill be updated in the future adding n ev f ea t u r e s .
Soae nev features planned include a user re-definable slot option and e

custoaization utility to allov you to aodify the RAM disk itself.

Registered ovners vill be notified of updated RAM disk softvsre.



5.6 RAN DISK EHULATION

P R O D O S R A N D I S K

The HULTIDRIVE.PRO program converts your MultiRnm C's memory Into a fa s t
elictronic disk drive for the ProDOS operating system. The PrnDOS RAN disk ls
recngnized by ProDOS as one large ProDOS volume.

S p e c i f i c a t i o a s

The HUITIDRIVE.PRO RAH disk progrnm crestes one PrnDOS volume nnmed "/RAM,"
locnted in slot 3, dri~e 2. The size of the "/RAM" disk dipendn u pon t h e
amount of memory on the HultiRam C Card. RAH disk memory rsn be ss nmall ss
256K nr, vith a full 512K of meory on the HultiRam C, as large as 512K.

T he "/RAN" diak crested by the HULTIDRIVE.PRO program vil l t n ki t h e p l ace o f th e
64K "/RAH" drive sutomsticslly crented by the ProDOS opernting nystem in the 64K

suxiliary bsnk of the //c. You vill sfvays hsve a lnrger RAH drive using the
HultiRnm "/RAH" disk thnn th i RAH disk ProDOS automatical l y c r eates.

The HultiRnm ProDOS RAH disk uses only memory on the HultiRam C Card to create
RAH disk so thnt the RAH disk directory snd files stored on the RAH disk cnnnot

destroyed by booting n progrnm that unes mnin memory snd the standard //c 64K
auxiliary memory bnnk.

The ProDOS RAH disk can be used vith ProDOS version I.l.l or nny older version
of ProDOS nnd is rompntible vith floppy nnd hard disk drives.

The stornge cnpncities nf the ProDOS RAH drive sre as follnus:

HultiRsm C RAH Disk Totsl B locks Bl o c ks
Size Size Blocks Free Used

256K 256K 512 495 17
320K 320K 640 620 20
512K 512K 1024 1024 29

In cnmpnrision, s stnndsrd Apple 5 1/4 inrh floppy disk formntted by the Fller
uith the ProDOS opernting syntem and the BASIC.SYSTEM fil e snved to i t (uhich
are alrendy in memory uhenever the ProDOS RAN diak is used) hns 280 total blncks
nvnilnble , 22 1 b locks f rce nnd 59 used.

I n a t a l l s t i o n

To i n s t nl l t h e ProDOS RAN disk, simply boot the Ut i l i t i e s s i d i n f t h r Mul t i Rnm
dtsk . Sel e c t t h e ProDOS RAM dink option f rom the mnln menu and the RAH disk
u il l be nur nmnticnl l y i n s t s l l e d . You vil l t h e n nee n mcsnnge te l l i n g ynu t h e
disk has bntn nctivnted nnd you uill slsn vee the memnry nize used by the PrnDOS
RAH disk.
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Using the ProDOS Filer, which is included on the Utility side of the Mult i Ram

disk, you may transfer the HULTIDRIVE.PRO program to any ProDOS formatted disk.
To run the progrsm, simply type "-MULTIDRIVE.PRO" after the disk the program is
on has booted and has displayed the Applesoft "]" prompt. If the pro~ram is on

a disk other than the one you originally booted, first type the disk s prefix
and then the program name. For example, "-/USERS.DISK/HULTIDRIVE.PRO" would

install the RAN disk if you had tranaferred the program to a copy of your ProDOS
U sers Di sk .

you may also have the RAH diak automatically installed upon bootup if you
have

the MULTIDRIVE.PRO program and the BASIC.STSTEM and PRODOS system files saved to
a ProDOS formatted disk. To aut~t ically create a RAH disk upon bootup,

save

this one line program under the name "STARTUP":

10 PRINT CHRg(4)"BRUN MULTIDRIVE.PRO"

To install the RAM disk from within any Applesoft program, enter the preceding
line. Be certain the program is on the aame disk as the Applesoft program using
this line; otherwise you must precede the program name with the volume n ame

where i t ca n b e f o u nd .

U s i m g T h e R A M D i s k

The RAH disk drive can be used like any other disk drive with ProDOS.
Tou may

transfer programs into the RAM disk from other disks and from the RAN disk
to

other disks: you may save programs to the RAH disk from memory; and you can load
programs from the RAH disk into memory. Unlike other disk drives, however, you

should end each session with the RAH disk by saving any files desi re d t o a

stsndard floppy or hsrd disk as the RAH disk's memory is lost when the Apple is
t urned o f f .

Because the RAH disk can become quite large, you may wish to use subdirectories
with the RAM disk. ProDOS allows only 51 file entries in its volume directory.
With subdirectories, you may have 51 files stored per subdirectory.

The ProDOS RAM disk's volume name is "/RAM" by default. Using the Filer volume

coaxxand "Rename", the volume name csn be changed to any legitimate ProDOS volume
name

To clear the RAN disk of all files, you could format the disk using the Filer's
"Format s Vnlumev commnd. If you have renamed the RAH disk, the RAM di s k ' s

volume name will be changed back to "/RAM" after using the Filer format coaxaand.



RAH DISK M/LATION

T r a a s f e r r i a g F i l e a

Files aust be copied to nnd froa the RAN dink using e file cnpier. The Filnr's
" Copy F i l e si coxxxnnd l n e s s i l y used for t hi s p urpnni. The "Copy n V n l u a i "
cem nd , found nnder the r o luae coxxxnnds, v i l l n o t v ork . Th e F i l e r p r ngrna i s
included on the Ut i l l t i e s s i de o f t h e Hul t l Rna dlsk .

Alvnys end n session vith the RAH disk by copying nny files on the RAH disk thnt
hare been aodified snd vill be used agnin to n Eloppy or hnrd disk.

CAUTION: Nhi n usi ng a RAH disk, DO N(7T creste a I i l e gr e nter l n sl z e t h nn t he
dlsk you csn sare it tn. A atandsrd Apple disk drlve cnn ssre npproxinntely 256
to 280 blocks to a dink. A hsrd disk drire csn nnve fnr nnre, unually IO
nigsbyten or aore. Use the Filer to deteraine the nnnunt of aeaory ynu have
left on any stornge derice before trying to ssve a lnrge fili. stored on the RAH
disk to it. Although you can easily creste rery large files if your csrd hns
266K or nore neaory, reaenber that you still aust snre the filen you create tn
non-volntili stornge nedin. Plsn ahead so thnt you dn not find yoursilf vith a
file that is larger than sny stornge device you can successfully use.

P r o D 0 S C o • • a n d s

A ll Pr oDOS and gasic coxxxnnds wil l v or k v i t h t h e ProDOS RAH disk. I f ynu ha v i
sddid any disk «oaxsands to Dsnlc fnlloving Apple's guidelines, these new
coxxxsnds should vork vith the RAH disk.

D i a c o a n e c t i n g T h e R A H D i s t

The ProDOS Rsa disk csn be disconnected and the contints oE the RAM dink can be
distroyed only by turning oEf the Apple or by running a progrna thst unis eore
than the flrst auxlliary 64K bsnk of the MuitiRaa C Csrd (nuch as AppleWorks
nndif ied fo r Hul t i R na use).

Using t h e 80 -coluan or double h i - r esolut ion f eatures oE the / / c v i l l n n t n f f e c t
the RAH disk. Three nrenn of aeaory are not in«luded in thi RAH devotid to the
dink.

Pressing the Resit key vill not nEfect the Eiles stnred on the RAH disk. T o
restore the RAH disk vith all files intnct if ynu nccidintly prenn the
Control+(Opin-Applef<Reset key coabinstlon, siaply rebnot n ProDOS disk using
the snne key cnabinntion nnd run the NJI.TIDRIVR.PRO prngrna ngnin.

S iai l n r l y , you csn bo o t s di s k u s ing the ProDOS, DOS, or Pancnl np ir n t i n g
syntens nfter ynu hare used the ProDOS RAH disk, nnd you cnn thin i nei l y
reconnict the PrnDOS RAH disk vith all its Eiles intnct using tht fnllnving
ntepn
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First, b oot the other disk you vould 1ike to run using the

C ontro l t [Open-Apple}tReset key coabination. DO NOI turn off the Apple and then

turn it on again to boot the desired disk as all files on the RAH disk vill be

lost. Run the desired prograas froa the disk you booted.

Second, vhen you are ready to return to use the ProDOS RAN disk, r eaove t he d i s k
y ou h a v e be e n vnr k i n g vith froa your disk drive. Insert a ProDOS disk,

preferrsbly on e vi t h the file HULTIDRIVR.RAN o n i t . Press t he

Contro l + (Open-Apple ]+Reset k ey coa b i n a t i o n t o e x i t t he p r o g raa y ou h ave b e e n

vorking vith and boot the ProDOS disk. If you vere uaing a ProDOS prograa, DO

ROT use that progras's "Quit" routine instesd of the Control+[Open-Apple)tReset
key coabination; using the ProDOS "Quit" routine vill destroy t he R A H d i sk

f i l e s .

Third, run the NULTIDRIVE.PRO prograa. This vill restore the ProDOS RAH disk

and sll files on it vill resppear ss you last left then.

P r o g r a • • i n g T i p s

The ProDOS RAN disk can be used like s noraal disk froa vithin Applesoft

prograas. All Applesoft disk related cowssnds function correctly and no specisl
steps are required to use "/RAH."

Froa vithin asseably language prograaa, you aay directly aanipulate files on the
"/RAH" disk using a ProDOS NLI (Nachlne Language Interfsce) callsble subroutine

in the ProDOS Kernal or by passing coxxasnds using the Basic Interpreter's

conmand handler. Avoid using direct calls to the device driver for block access
as unpredictable results aay soaetiaes occur.

P r o D 0 S U p d a t e s

The ProDOS RAN disk prograa asy be aodified in the future. Allowing t h e P roDOS

genersted "/RAH" file to co-exist vith the HultiRaa C's RAM disk is nov planned.
Registered ovners vill be notified of updsted softvare.

0 T 8 R R R A N D I S K S 0 F T l l A R E

Apple Pascal RAM disk eaulation softvare vill soon be available st a n o ai nsl
charge. Contact your dealer for sore inforastion if you are interested i n a

Pascal RAM disk esulator.





E A R D W A R E E S O F T W A R E C O H P A T I E I L I T I

MultiRAH C's operation can be enhanced by using other manufacturer's hardware

and software products along with it. Some of the more useful products are

described in this chapter.

E A R D W A R E

All hardware products tested vith the MultiRam C card hsve been compatible

modems, mouses, printer csrds and printers, etc.

The two most useful hardware additions that could be made to increase MultiRam
C's usefulness are a large capacity disk drive and a non-interruptable power

supply.

D i s k D r i v e •

HultiRam C's large on-board memory, especislly if expanded to s full 512K, is
fsr larger than the standard Apple II 5 1/4 inch floppy disk dyive's unformatted
cspacity of approximately 144K.

To better take advantage of software thst can use HultiRam C's large memory, you
•ay w a nt to consider purchasing lsrger cspacity disk drives. Using l sr g er
cspacity drives, you may more essily save snd losd large dsta files as well as
keep many more programs on one disk .

Large capacity floppy disk drives sre currently avsilable for the Apple //c and
others will soon be available. Lsrger floppy disk drive capscities range from
160K to 800K and come in 5 1/4 inch snd 3 1/2 inch sixes.

Hard disk drives have greater storage space available and faster access times to
information stored on them then floppy disk drives. Hsrd disk drives for the

Apple //c range from 10 megabytes to 20 megabytea.

Whether used in a single-user setting or networked for multiple users, a hard
disk drive makes a very effective companion to the HultiRam C Card. As more
ProDOS so f t w are l i ke AppleWorks is m ade avail a b le fo r t he A pple, a he r d drive
snd MultiRam C will make an even stronger combination as ProDOS is cspable oi
creating 16 megabyte files, more than enough to hsndle large files thst can be
msnipulated with HultiRam C.

Currently, the Quark QC 10 and QC 20 are the only hsrd drives that can be
directly connected to the Apple //c. Ho tests have been run with the Quark

drives and the MultiRam C Card to date. Please call Customer Service if you

hsve a question regarding compatiblility as the Quark drives and the MultiRam C
Csrd wi11 have been tested by the time this manusl 1s published. Wo

compatibility problems are expected.



6. 2 HARDWARE AND SOPIWARF. COMPATIBILITY

Before buying a large floppy drive or hard disk drive, check to see that all the
operating systems you vould like to use on your Apple (ProDOS, DOS 3.3, snd
Pascal) vork on the drive. Further, if you use copy protected coxxxercisl
softvsre, be certain that the drive vill run the softvsre you nov use or check
vith the softvsre publishers to see if they have a version that vill run on the
drive in question.

N o a - i a t e r r s p t a b l e P o v e r S u p p l i e s

In a business environment, a pover fsilure that occurs vhile you are vorking
vith' a large date file stored all in memory could be disastrous. At best, data

must be re-entered costing lost time and aggrsvatlon. At vorst, if a pover
failure occurs vhile information is being vritten to disk, a pover surge or
other disruption accompanying the pover failure could cause damage to the file
being saved so that the Eile is unusable.

A non-interruptable pover supply offering quick response time to a loss of pover
as vell as hsxing sufficient pover to operate the computer long enough to allow
information stored in MultiRam C's memory to be saved to hard or floppy drives
vould be ideal if you are using MultiRam C in a business setting.

Checkmate Technology plans to offer to MultiRam C ovners a non-interruptable
pover supply that meets these specifications.

S O F T W A R B

Checkmate Technology plans to offer for sale modificstions to popular existing
softvare ( like the AppleWorks memory expansion program) that can best tske
advantage of MultiRam C's large memory.

Revised spreadsheet and data base softvare psckages that vill use MultiRam C's
large memory are also expected to be released by third party softvare publishers
later this year.

Some programs currently on the msrket will use more than 64K of MultiRam C's
memory, though not all of the memory on a card may be recognized. F lashCalc•
MagiCalc, and Msgic Office are examples of programs vhich will recognize 64K
banks 0, 3 and 5 of MultiRam C memory.

Unprotected programs thst return to a program or data disk frequently can
benefit nov from MultiRam C RAM disk emulation softvare. Mos t popular,
unprotected programs can run out of a RAM drive and use the same RAM drive to
store their data, thus greatly speeding up these programs. These programs vnuld
boot-up almost instantaneously. When running them, their disk access time vould

be almost unnoticesble. RAM East disk speed would also allov ynu to very
quickly and easily svitch betveen programs as needed.



Part 3

PROGRAHlING THE NH.TIRAll C CARD

Programaing the HultiRaa C tsrd explains
hov to use the //e's standard auxiliary
meeory and hov t o aan a ge aultiple

auxiliary b ank ad dressing f or t he
NultiRaa C Card.





Chapter 7

P R O G R A H H I N G A U Z I L I A R T H E H O R T

HultiRam C's memory is addressed by the Apple as standard auxilisry memory.

Therefore, vhen any 64K bank of the HultiRam card's memory has been sv i t c h ed
into place as active auxilisry memory, atandsrd auxilisry m emory a d d r ess i ng
techniques can be used to access HultiRam C memory.

This section briefly revievs stsndard suxilisry memory programming techniques
for the Apple //c. For s more detailed description of auxiliary memory

programaing for the Apple //c, please refer to The ~A le ~ c Reference Hanual
published by Apple Computer, Inc.

If you are fsmiliar vith programing suxilisry memory, you may v ish t o go
directly to Chapter 9. To fully use all of the HultiRam card's m emory a s
auxiliary memory requires svitching from one bank of HultiRam 64K auxiliary RAH
to snother, by means of one soft svitch. Thia is detailed in Chapter 9.

To access auxilisry memory from a program, to tranafer program control or move

dats to auxiliary memory, or to employ double high resolution graphics, requires
assembly or machine lsnguage programming skills. The folloving discussion
assumes these skills.

G E N E R A I. I N P O R H A T I O N

The Apple //c uses a 65C02 microprocessor to control its operation. This
microprocessor csn address only 64K of memory at one time.

The //c contains tvo banks of memory: 64K of main memory and 64K of a uxil i a r y
memory. To use the 64K auxiliary memory, the //c uses a set of soft svitches,
contained in its Memory Hanagement Unit, to control the address bus and s vi t c h
betveen the 64K of msin memory and the 64K of auxiliary memory. The sof t
svitches are in turn controlled through softvare.

The 64K of auxiliary memory may be used for program or data storage, except for
1K vhich is used to control the ~ olumn display. If you are going to use only
40-column mode, you may uae the full 64K.

The rideo display of the //c is controlled by routines located in specific sreas
of memory. I n 40-column aode, Text Page 1 and Text Page 2 control t ext an d
lo-res graphics displsy in the main memory (see Table 8.1 for locations). F or
80-column mode, Text Page 1 of both main and auxiliary memory control the
d isp l s y .

Double High-Resolution Graphics may be turned on xis soft svitches. T his
doubles the horizontal resotutioh of Grsphfcs Page I. To turg nn the dudbls
hi-res graphics, write any vaiae to soft svitch 80COE ($COOD), TEIT Off (gC050),
HIRES On ($C057), snd HIIED Off (KC053).



7.2 PROGRAIRIING AUIILIART NFHORT

h A N K S W I T C II I N C

Recsuse the 6SG02 csn nhdresn nnly 64K of nenory at one tfne, i n n r de r t o
utf l i x e t he l l c ' s su x i l i s r y n enory, t h e c oaputer nust s v i t c h h etvnen thi 64K RAN
of the na l n ne nory n n d t he 64K of suxi l l n r y aeaory. Thln I • cni l i h "bnnk

svitching."

Soft nvitchei nre lncstinnn vhich control vhich of the bnnks of neanry in bning
sddresned st n girnn tini. Esch soft svitch has tvn control locntinnn nnsigned
to it ss Table 8.I nhnvs. 'Write t n t h e l ocst ion t hst hss the e f f ec t ynu di s i r i

vlth s STA, STI . STT in s truct ion or s P OKE coxxxnnd frnn Applesnft .

T he s nf t svi t c h cs l l ed RAMRD selects e i t her t h e nsin or s ux i l i n r y nnnnry for
RFAD operations. T h e so ft sv i t c h RAHWRT selects e f t h er n nln or n uxi l i s r y a enory
for WRITE operntinns. Rnnd and Write any be set independent of one nnnthi r sn

that s p rngrna eey rend dstn f rnn a l o cat ion i n nne bsnk nnd vr i t e i t t o s nother
locstinn in the other bank. To access anin nennry, bnth RAHRD nnd RA)IWRT aunt
be Off; tn screnn nuxilisry aesory, both aust be On.

AI.T7P selictn locations in one bank or the other fnr b oth Rend n n d W r i t e
operntions in Pnac 0, the stack, and the langunge card.

The 80STORE nvltch controls the effects of snan of the nther svitches, and i t i s
pnrticularly iaportnnt to set it correctly. 80STORE aust be OFF if RAND and
RA)IWRT are to cnntrnl the entire nenory froa g0200 to gBFFF. Wlth 80STORE On,

the PAGE2 svftch can snlect either asin or auxiliary snnory. If HIRES is t u rned
Off, PAGF2 vill select Tixt Pagel froa either asin nr auxilinry nenory; if HIRF5
is On, PAGE2 selects Hi-res Graphics Pnge I snd Text Pag I f r o n aa i n or
auxilinry nenory. RAHRD snd RAHWRT do not sffect the Text Png hil t HOSTORF. is
On. Tnhle 8.2 shove thi relstionships of thcne three nvitchen.

T sble 8 . 2
Functions nf s nf t s v l t chns HOSII)RE, PAGF2, and HIRES

OFF

PAGE2 OFF Use RA)IRD, RA)IWRT Accens NAIN Meaory (RA)IRD•
R A)IWRT no i f f e c t )

HIRES OFF ( nn ef fect ) Text Pagr I
H IRES ON (no nf f ect ) Hi-res Page I

PAGF2 ON Acc ess Hi -Res Pnge 2 Access AUI. Heaory (RAMRD,
RA)IWRT no effect )

IIIRES OFF (no ef fect ) Text Psge I
HIRES ON ( no ef fect ) Hi-res Pnge l

In Tsb le 8. l , t he f i r s t wl d rsss g iven for e ach sntt s v i t c h i s t h e l n cst i nn at
vhlch the xtntus nf the nvitch can be rend. When this locntinn is resd in
aachine l n ngunge, s 0 (r er o ) i n t h e h i gh b it ( 7) i nd i c stes t he i v l t r h i s Of f , a
I nhnvn the sv l tch i s On . I f th e l o« n t i nn Ia rt n d f r n a HASIC, n v n lui n f l 27 o r
Itns i ndi rntes th n i v i t c h i n O f f , I 28 o r R r i n t i r i nd i c sten On.
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Table 8.1
Soft svitches

Svitch Location Function
Naae N ex Dec i a a l

$C013 4 9 171 Read RAHRD svitch
$C002 4 9 154 OFF: Read Hain 48K ($0200-$BFFF)
$C003 4 9 155 ON: Read Aux. 48K

RAWRT $C014 4 9 172 Read RAWRT svi t ch
$C004 4 9 1S6 OFF: Mrite to Hain 48K

$COOS 491S7 ON: Mrite to Aux. 48K

$C016 4 9 174 Read ALTZP svi tch
$C008 4 9 160 OFF: Use Hain aeaory, Page 0 , stack

bank-svi tched ( 16K) aeaory
$C009 4 9 161 ON: Use Aux. aeaory , Page 0 , stack

bank-svi tched aeaory

$C018 4 9 176 Read BOSTORE svitch
$COOO 491S2 OFF: Ensble RAHRD, RAWRT svitches

for v i deo pages
$C001 4 9 153 ON: Override RAHRD, RAWRT svitches

for video pages (use PAGE2 svitch)

$C01F 4 9 183 Read BOCOL svitch

$COOC 49163 OFF: Display 40-coluans

$COOD 4 9 164 ON: Display 80-coluans

TEXT $COIA 4 9 178 Read TEXT svi t ch
$C050 4 9 232 OFF: Display graphics
$C051 4 9 233 ON: Display text

HIXED $C01B 4 9179 Read HIXED svi tch
$C052 4 9 234 OFF: Ful l g r aphics
$C053 4 9 235 ON: Hixed text and graphics

PAGE2 $C01C 4 9180 Read PAGE2 svitch
$COS4 OFF: 1. Display rideo page 1 using

RAHRD,RAWRT (BOSTORE off)
2. Display rideo page 1 using

sain aeaory (BOSTORE on)
$C055 4 9 237 ON: 1. Display rideo page 2 using

RAHRD, RAWRT (BOSTORE off)
2. Display rideo page 1 using

AUX. aeaory (BOSTORE on)

RIRES $C01D 4 9181 Read HIRES svitch
$C056 4 9 238 OFF: Lov-res graphics selected
$C057 4 9 239 ONt Ni-res graphics selected



7.4 PROGRAMMING AUXIL?ARY MEMORY

A U I M O V E A II D I F E R

Tvo built-in assembly langusge subroutines msy be used to trsnsfer d ata an d

program control betveen msin memory and auxiliary memory. These a re AUXMOVE
(star t i ng l ocat ion $C311) and IFER ($C314).

AUIMOVE is used to move blocks of data betveen main and auxilisry memory. Three

pairs of bytes are used to pass addresses to AUXMOVE. Al is used for the

starting address of the source block (A1L at $3C for lov-order byte; AIH at $3D
for high byte); A2 for source ending address (A2L at $3E for lov byte; A2H at

$3F for high byte); and A4 for the destination starting address (A4L at $42 for
lov byte; A4H at $43 for high byte).

Dats addresses must be put into byte pairs in Page 0, and the carry bit set to

select a move from Main to Auxiliary (SEC) or Auxiliary to Main memory (CLC).
This must be done before calling the AUIMOVE routine. AUXMOVE csnnot be used to

copy data in the memory space svitched by ALTZP (Page 0,stack, ba n k-sv i t ched
memory).

When AUXMOVE is called by a JSR, the block of data specified by the A registers
is copied in the direction specified by the csrry bit. When complete, the x and

y registers and arcumulator are back as they vere vhen t he su b r o u t i n e vas
c al l e d .

IFER is used to transfer progrsm control betveen programs in main and auxiliary
memory. To use the subroutine XFER to transfer control to and from segments in
auxiliary memory, you must first set up three parameters: 2) the address of the
routine being transferred to; 2) the direction—Main to Auxiliary memory, or
vice versa; and 3) vhich Page 0 and stack to use.

The lov byte nf the progrsm starting address is placed at $3ED, the high byte at
$3EE (lov byte first). The carry bit is set (SEC) to transfer from main t o
auxiliary, or cleared (CLC) to go from auxiliary to main memory. Set t he
overflov bit to use Page 0 and stack in auxiliary memory,or c l ea r ( CL V ) t he
orerflov bit to use Page 0 and stsck in main memory.

Be sure to seve the current stsck pointer in current memory space before using
IFER and restore it sftervards.

Contro l i s passed to the IFER routine by a jump instruction rather t ha n s
s ubrout i n e call. The accumulator and transfer address are saved nn the current
stack • t he soft svitches set for the psrameters selected, and the jump to the
nev program is executed.



Chapter 8

A U I I L I A R T N E )I O R T N A R A G E M E R T

The MultiRam C Card can contain up to 512K of memory. The Apple / / c ' s 65 C02
processor csn use this memory as eight banks of ordinary 64K auxiliary memory.

Bov to use these different memory banks from vithin control by machine language
routines is the sub$ect of this chapter.

This chspter should be resd by programaers vho intend to vrite sssembly language
programs using the MultiRam C Card's memory or sssembly langusge s u brout ines
that can be called by higher level lsnguages.

S E L E C T I g G A 0 I I L I A R T N E N 0 R T B A R K S

Because the Apple's 65C02 processor is an 8 bit processor, it can directly

address only 64K of memory. The Apple addresses the 64K memory in a standard
auxiliary bank by "bank svitching" using softvare controlled svitches. These

soft svitches cause different memory areas to be svitched into the address rsnge
the Apple can read snd vrite to and are discussed )n Chapter 7.

Each of MultiRam C's eight possible 64K memory bsnks can be moxed into the

address ares reserved for normsl auxiliary memory by vriting the number of the

desired 64K auxiliary bank — gl to gg — into s soft switch locsted at IC07I (I
is sny hexadeclmal number $0 to IF). The Apple then csn use this memory bank as
it normally vould use auxiliary memory. See "Softswitch Select ion" l n t he
folloving section for more information on use of the soft svitch.

MultiRam C's eight auxiliary banks are associated vith fixed RAM Bsnk locations
on the card. As Tsble 9.1 shovs, Banks A and B have four 64K auxiliary memory
banks associsted vith each of them. Four auxiliary banks can be associsted vith
each RAM Bank as a set of 256K RAM chips can be plsced into a RAN Bank and a set
of 256K RAM chips is the equivalent of four 64K bsnks.

Table 9.1 Auxiliary Memory Bank Location (Hex notation)

MultiRam C MultiRam C 64K
RAM Bank Aux. Bank Number

1 , 2. 3 , 4
5 , 6, 7 , 8



8.2 AUXILIARY liEMORY MANAGBKNT

A $ 0 v r i t t e n t o SC07X select s t h e / / c ' s o wn aux i l i a r y 6 4 K mcmory. V alues Sq t o
SFF written to SC07X also select auxliary bank $0.

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

P R O G R A H H I N G G U I D E L I N P S

T he f o l l o v i n g p r o gramming gu ides v i l l wi l l he l p y o u i n v r i t i ng r o u r own so f t v a r e
to effectively use the card's memory. These guides are nnt comprehensive bnt
should cover the most consxon questions you may have regarding card programming.

8 o f t s v i t c h S e l e c t I o n

As previously explained, vriting a value associated vith a 'iul t i Ram C 64K
auxiliary memory bank to any of the SC070 to SC07F memory locations causes that
64K memory bank to be selected as the auxiliary bank. As Figure 8.1 shovs,
vriting a $0 to SC07X selects 64K bank 0, the //c's ovn 64K auxiliary mcmory
bank. Figure 8.2 shovs bank 4 selected vhen a $4 is vritten to SC07X.

Writing anything to the $C07X locations also csuses the Apple's game paddle
timers to be activated. If you are vriting a program uding a Joysttck, game
paddle nr other device attached to the game controller port, you should rend the
SC07X address vith a LDA, LDX, LDY instruction if you only intend to trigger the
timer for the foystick. If you vrite to the SC07X register vith a STA, STX, or
STY instruction, you may svitch to an undesired auxiliary bank. Also, rcmember
that the paddle timer must time out before you can use the SC07x address again.
Allov 3 to 4 milliseconds to elapse before you use SC07X again.

You should not vrite to SC070, $C077, SC07E• and SC07F as these svitches perform
video related operations on the //c. Writng to any other location such as
SC071, $C073, o r $ C078 should c ause no p r o b lems.

As previously mentioned, a $0 vritten to $C07X selects the //c's own auxiliary
64K memory. Values $9 to SFF vritten to SC07X also select auxiliary bank $0
(not true vith NultiRam //e and NultiRam RCB memory cards discussed lxter).

Under program control, the last 64K bank selected vill rvmain enahled
auxiliary memory until another bank is selected.



AUIILIARZ NEHORT ktANAGBKNT 8.3
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AUIILIARY MEMORY MANAGEMENT

I n i t i a l i z i n g T h e C s r d

When t h e App l e i s f i r s t bo o t ed f r o m a c o l d s t a r t , auxi l i a r y b ank 0 ( zer o ) i s
selected . Th i s i s t he / / c ' s o v n b u i l t - i n a u x il i a r y 64 K memory.

A program, hovever, should not assume bank 0 (zero) v i l l he i mmedia t e ly
available to it. A program may have been run previously that left another bank
selected. M ake it a practice to select bsnk 0 (zero) vhen first addressing the
card and vhen exiting your program. This vill ensure error free operation fnr

your program and programs run after it.

I d e n t i f y i n g H u l t i R a • C He • o r y

After selecting auxilisry bsnk 0 (zero), your program should next i letermine hov

much memory is available on the card for use by your program.

Memory ban ks can be identified by vriting a particular bit pattc rn i n t o

speci f i c l ocs t i on or locations in a memory bank. Next read the memory location

that the patternvas written into and compare vhat is found there against the

original pattern. A 64K aux i l i a r y memory bsnk e x i s t s i f t he r e i s a ma t c h .

Hsny different techniques ran be used to perform the vrite/read/compare

operation. A preferred method is to use a descending loop that select s t he
highest memory bank available on the card, vrites the expected auxiliary bank

number and a checksum value into tvo bytes of that bank, decrements t he ba n k
counter and then repeats the process ending vith bank 0 (zero). This vo u l d be
folloved by a descending loop that reads the bytes from the tvo bytes of each
bank and compares them against the expected value.

A descending identificstion loop is preferable as it consistently identifies

usesble 64K banks from the highest possible bank number tn the lovest.

Using a descending loop starting vith SLB rather than $8 vould ens ur e t he
softvare developed for MultiRam C vould also vork vith MultiRam //e and,'LultiRam
RGB memory cards. T hese cards can be combined in the //e to give up t n 1 . S
megabytes of memory. The ending 64K bank of their L.5 megabyte combination is
defined as $1B. In the //c, selecting non-existent bsnks from SLB to So and
vriting the bsnk number sssociated vith that bank into memory causes no

problems; bank 0 is selected for all values above $8 and the Last valne w ri t t e n

to bank $0 in a descending loop ending vith $0 vould be $0.



AUXILIART MEMORT MANACEMENT 8.5

An example of a routine to identify useable memory is as follovs:

LDX BANKP Bank number to start, $1B for //e compatibiity

MARKALL STX BNKSELCT Select bank with the $C07I bank svitch

STX ALTZP Write to $C009 for aux. rero page
STX TEST1 Write the bank number to first location

in z«ro psge of selected bank
TZA Prepare for EOR
EOR yFF Reverse the bank's bits setting

STA TEST2 Write the checksum byte to second location
in zero page of selected bank

DEI Decrease the bank counter
BPL MARKALL Loop through to bank zero

LDI BANKt Bank number to start, same as MARKALL start

READALL STX BNKSELCT Select bank vith the $C07I bank svitch
CPZ TEST1 Compare bank number agsinst memory

BNE MAPFAIL Hemory map msrked shoving bank n vith no memory
TXA Prepare fo r EOR
EOR KFF Prepare the checksum for the double check

CMP TEST2 Compare the EOR'd byte for the double check
BNE MAPFAIL Hemory msp marked shoving bank n vith no memory

BEQMAPPASS Hemory bank exists, mark bank n into memory

READNEXT MAPFAIL• HAPPASS return here
DEZ Decresse the bank count
BPL READALL Loop through to bank 0
STZ MAINZP Select msin memory zem page
RTS

H e • o r y b a n k M e p p i n g

You should keep a record of arailsble memory for your program's use after you
have identified the memory on the card. Fither a byte map or a bit map could be

used for the memory map. You msy vish to construct a map that not only shovs

vhich 64K banks are useable, but like DOS snd ProDOS sector bit maps, also keeps
track of the availability of smaller increments of memory. T he auxi l i a r y ba n k
memory map could then become psrt of a larger memory msnsger.

You vill also need to use a byte or bytes to track the memory bank in current

use. The SC07X strobe cannot be read to see vhich bank vas last called.

M e • o r y T r a n s f e r s

Data can be transfered from main memory to auxiliary memory a nd b ac k us i n g

standard llr auxilisry memory transfer commands. The RAMRD and RAMWRT soft

svitches and the AUZMOVE routine described in Chapter 7 all function normslly .

The only differenre is the additional need to determine vhich of the MultiRam
C's 64K banks should be used for the transfer.



AUXILIART HEHORY HANAGEHENT

Dsta can alsn be transfered from one HultiRam C 64K auxiliary bank to another

64K auxiliary bank. This could be done by selecting the source bank, copying
the source bank's data into msin memory using AUXHOVE or your own momory move

routine, selecting the 64K destination bank, snd then writing the data to the

destinstion bank from main memory.

Another method is to transfer dats directly from one bank to another, one byte
at s time, through the accumulator. The memory move routine doing the transfer
must slways be located in the psrt of memory not being transfcred. T he sa f e s t
method of doing this type of transfer is to locate the move rout i n e on t he
motherbosrd main or bankswitched memory aress.

8 0 — C o l a • n A d d r e s s i n g

The 80-column display is derived from the /c's 64K auxiliary bank 0 only. Vhen
another bank is active, the 80-column display will still come from hank 0; the
RAH in bank 0 is automatically refreshed during the //c's video refresh cycle .
Therefore, you do not have to keep a mirror image of the hsnk 0 text page area
in other banks in order to maintain the 80-column display when you vwitch hanks.

To read and write to the 80-column screen, auxiliary bank 0 (zero) should be
selected. If you w rite to the text video page area with some other bsnk

selected while an 80-column display is active, informstion displayed will become
garbled. You may only ssfely write to the text psge ares nf an auxiliary hank
— other than bank 0 — if an 80-column display is not active.

To avoid potential problema, you may want to exclude the 80-column t ex t pag e
area ($400-$7FF) from use on sll banks.

S imi la r ws r n i ngs appl y t o d o u bl e h i - r e s d i s p l a y s .

R e s e t K e y T r a p p i n g

Pressing the Reset key will not sutomatically switch in auxiliary bank 0 (zero).
I f you woul d l i k e t o d i r e c t y o u r p r o g ram to a s p ec i f i c a u x il i a r y b sn k l oc a t i o n
when the Reset key is pressed, you must chsnge the reset vectors $3F2 and $3F3
to point to a routine that will write the desired bank number into SC07X.

I n t e r r u p t H a n d l i n g

Interrupts are handled in the Apple //c by an interrupt vector located at SFFFE.
The SFFFF. Iocat i o n i s n o r ms l l y ROH area.

If an auxiliary bank's bank-switched memory is active when the interrupt ocrurv,
that hank must have a vector at the SFFFE location in its memory pointing to an
interrupt handler routine on motherboard main memory. The interrupt handler

routine should be able to return to the bank that was active when the interrupt
occured if a "hank active" temporary byte is being maintained by your program in

main motherboard memory ( $200-SBFFF) nr a def i ne d l o c a t i o n i n an o th e r area.



AUIILIARY MBRIRT MAHAGBIBIT 8.7

An alternative eethod to handling interrupts is to disable interrupts vith a SKI
instruction vhenexer auxiliary bank-svitched aeeory is in use.

M hen s vi t c h i n g

out of auxiliary bank-svitched eeaory, interrupt requests could then be enabled
vi t h a CLI c o xxxand.





Part 4

WLTIRlN C SERVICE GUIDE

The HultiRea Service Guide describes the
HultiRea C ver rsnty snd explsins
Checkaete TechnoloRI's service policies.





Chspter 9

T H E W A R R A N T T

The HultiRam C Card, like all of Checkmate Technology's p er ipheral c a rds,
carries e 3 YFAR LINITED WARRANTT.

CHECRHATE TECHNOLOGY, INC. warrants products against defects in material and

workmanship for a period of S years (90 days for softvare) after purchase.

During the varranty period• CHECRHATE TECHNOLOGT, INC.vill 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 CHECQIATE TECHNOLOGT
product is returned, shipping prepaid, to CHECRNATE TECHNOLOGY, I NC. For
products returned by other than U.P.S., the sender assumes greater risk of loss
and delays.

Tour sales receipt is your warranty validstion. The receipt aust be provided

vhen requesting varranty vork to be performed unless a v slid product

registration card is on file st the company headquarters. T his var rant y do e s
not apply if, in the sole opinion of CHECRNATE TECHNOLOGT, INC.• the product has
been damaged due to abuse, misuse, misapplication, accident or as a result of
service or sodification by other than an suthorixed CHECQIATE TECHNOLOGY, INC.
service center .

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANT AND ALL WARRANTIES EIPRESSED OR
IHPLIED. CHECIMATE TECHNOLOGY DOES NOT WARRANT THAT GOODS ARE HERCHANTABLE OR
FIT FOR ANY PARTICULAR PURPOSE. CHECXHATE TECHNOLOGY SHALL N(yf BE HELD
RESPONSIBLE FOR ANY CONSEQUENTIAL DANAGES OR LOSSES ARISING FR(NI THE USE OF THIS
PRODUCT.

This warranty applies to CHE(XNATE TECHNOLOGT products purchased in the United
States. The varranty may vary for products purchased outside the continental

United States. Contact CHECQ(ATE TECHNOLOGY, INC. f or var r a nt y ser v i c e
information.

S E C O N D H A N D O W II E R S H I P

Purchasers nf used Checkmate Technology products should register the transfer
vith Checkmate Technology. The cost of registration is $10.00 and is a w i s e
investsent: any remaining unexpired vsrranty period will be transferred into
your nase and you vill receive nevsletters providing product information,

including news of product updates.

To transfer the unexpired varranty period, the original owner must have f i l l e d
out and returned the Registration/Warrsnty card to Checkmate Technology at the
time of purchase.

If the originsl ovner failed to register the csrd, for a one-time fee of $30.00

you ssy transfer the unexpired varrsnty period (based on either the originsl
purchase re~eipt shoving dste of purchsss or by date of manufacture indicsted by
serisl nusber on the csrd). Checkmste Technology reserves the right to decline
sny vsrranty t r ansfer .



THE WARRANTY

In order to transfer registration you must provide Checkmate Technology vith:

1. Product name

2. Serial number on the card

3. Name of previous owner (sellers name)

4. Your name, address, and telephone number

5 . Date o f s s l e

6. Your check fo r $1 0 ( $ 30 i f the c a rd v as n ot r e g is t e red)

E I T E N D I N G T N E W A R R A N T Y

If you vould like to extend the varrsnty on your n evly purchased or used ca r d ,

Checkmate Technology offers an EXTENDED WARRANTY PROGRAN.

New ovners can take advantage of an additional five yesr varranty by sending a

check f or $ 2 5 .0 0 t og e ther vith the Product Registration/Warranty Card. This

offer is limited to nev ovners and must be sent to the company vithin thirty

days of purrhase.

Second hand ovners can extend the unexpired vsrranty to a maximum of five years.
The cost of extending the varrsnty is $15.00 per year in addition to the

transfer registration fee. For example, if there is only one year left on the

unexpired varranty, a check for $70.00 vould be sent: $60.00 for 4 years plus a
$10 registration fee ($30 if the original ovner did not register t he c a r d ) .

Checkmate Technology reserves the right to limit the duration it accepts f or

extended varrant i es .



Chapter 10

SERTICE POLICIES

This chapter explains Checkmate Technology's repair snd product updste policies
and other pertinent customer information.

H 0 V T 0 0 E T H E L P

If you are unsble to get your MultiRam C Card to vork properly after folloving

the procedures in Chspter 3, please contact the Customer Service Depsrtment. We
vill try to solve your problem as quickly ss possible.

T e l e p h o a e H e l p

Before sending in your NultiRam C Card, you may vsnt to call a Customer Service
representative. Some problems may be solred vithout returning your card.

The telephone number and hours for technical assistance are:

Customer Service: (602) 966-5802
Hours: Non. t o Fr i . , qa m to 5 pm (Hountsin S tandard Time)

If you need to call us, please have the folloving information svailable to sare
time:

l. Approxinate dste you mailed in your registration card.

2. Serial number of the Apple //c used (found on t he
bottom of the //c case).

3. Peripherals in use vhen the problem occurred.

4. Nature of the problem vith the csrd.

If your card needs to be returned to the factory for repsir, you vill be issued
a Return Nerchsndise Authorixation number during your call. Write this number

on the outside of the packsge that you vill use to ship your card.

T e l e p h o n e P o l i c y

'We vant to be as helpful ss possible vith your questions and problems. We
understsnd that the problem you are hsving is important, and ve vill provide
technical assistance to try to ansver it. We ask that you use our Custoser

Service telephone number for assistance. Support is not available through the
toll-free order desk telephone numberi collect cslls are not accepted by
C ustomer Serv i c e .



SKRVICK POLICIFS
10. 2

NO W T O R K T U R N A C A R D

If lt is necessnry tn return your HultiRam C Card, follov these ir
ipe:

1. Plesse vrsp your card in nnti-static mnterlal.
I f none i s nvs i l sble ,

v rap t h e c ard l n s l umlnum fol l .
R eturning s csrd v l t hout v rspplng i t

ln protectlve anti-static mnterinl or aluminum Eoll mny csune further
damnge to the csrd and vlll VOID IOUR WARRANTT.

Insert t h e p lns on

t he bottom of t h e c ar d l n t n t h e s n t l - s t a t i c fn sm nhippe d vith t h
i c a r d

to protect the pina from damage.

2. I nc lude s n o t e vith your name, nddress, hnme telephnne nnmher,

dsytime telephone number, plus:

A. Detsi led descri pt lon of t h e problcm.

B. Serln l number of t h e Apple / / c u sed ( ( nund nn the hotrnm of
the csse) .

C. Periphersls i n use vhen the problem ncrurrvd.

3. If you are a registered ovner,
mesning that ynu completed snd returned

your vsrrsnty registration csrd to Ch!ckmate Terhnnloqy, ynu sre

nnt

r equired to send ln proof o f p urchase.
If you hnre nnt reg i s t e red

your HultiRsm C Csrd, include proof of purchnse.

N(yIK: ANT CARD REIURNED WITHOUT PROOF OF PURCHASE, OR WHICH
IS NOI

RECISTERKD, WILL BK TREATED AS A PRODUCT OUT OF 'WARRANTI AND WII.L
BE

CHARGKD FOR NON-WARRANTI RFPAIR AT RATFS THFN IN FFFECT.

4. Pack the vrspped csrd, n ote, and proof o f p urchnne ( i f n e
i ded) i n s

sturdy boa snd cuahlon the csrd vith non-etatic pscking mnterisl such
as crumpled nevspapers.

5. Ship the csrd, postsge pre-psid, to:

Checkmste Technology, Inc.
511 South Rockford Drive
Tempe, At . 8 5 281-3021

Attn: Repair Dept.

Checkmate Technology, Inc.
asswes no responsibi l i t y t o r c a rds e i t hc r dnmnged or

lost i n shi p p ing to Checkmste Technolngy for serrice.
P lesie i nn ur e yn ur

r aluable cs r d . The cost o f s h l pping lnsursnce i s l o v compnred tn
replncing s

l ost ca r d . We suggest U.P.S. as they insure the first $100.00 st nn rhsrg

i s nd

require the addressee to sign for each psckage. t

R E T U R N I N C T O U R R K P A I R K D
C A R D

A fter r ep sl r o r r eplscement • your Hul t i Rsm C Csrd v i l l h n
ehtpped to ynu in rh!

U .'S.A. by U. P . S . , regular dellrery, postsge psid.
Returns nutside the H.S.A.

esy re quir e s hsndling snd shipping charge.
Cnntact us r e garding repnirs

nutside the U.S.A.



SERVICE POLICIES 10.3

R A N I N S T A L L A T I O N & R E P L A C E N E R T P O L I C T

Tou may return your card to Checkmate Technology if you vould prefer to have the
factory instsll added RAH on your card. Instslled RAN vill be tested at t he

factory on your card before return to you.

The cost of factory installed RAH is $65.00 for s set of eight 64K DRAH and

$120.00 for a set of eight 256K DRAH. Checkmste Technology vill r eturn yo ur

card postage prepaid. These prices are subject to change. Contact the Customer

Serrice Department for current pricing.

Checkmate Technology varranties only that RAH on the MultiRsm C Card that vss

instslled at the factory or RAN from s Checkmate Technology RAH Kit t hat w s s

installed lster. Such RAH is replaced st no charge if a defect i n t he RA N

occurs during the 5 year varranty period.

Csrds returned to the factory vith defectiwe RAN that vss not su ppl ie d by
Checkmate Technology vill be charged s g25.00 service fee in addition t o an

$8.00 charge for replacement of esch defectire 64K RAH chip and a $15.00 charge
for replscement of each defective 256K RAH chip. The repaired board i s r e t u rned
to you C.O.D.; you pay repair charges upon receipt of your board. Ret urn

shipping chsrges are included in the service fee. Fees are subject t o cha nge.

Contact the Customer Service Department for current pricing.

R E P L A C I R G D A N A G E D D I S K E T T E S

All Checkmate Technology disks are vsrrsntied for 90 dsys and vill be replsced
free of charge if a defect is discorered vithin the varranty period.

If you damage or vesr-out a CHECKNATE TECHNOLOGT, INC. program disk after the 90
dsy warranty period and are s REGISTERED OMER, we vill replsce your old program

diskette for $15.00, return postage prepaid. Non-registered software ovners

vill be required to pay g25.00. The additional ten dollars covers the costs of
setting up a nev ovner registration.

Return the damaged or vorn-out program diskette to the Customer Service

Department, along vith a note detailing the problem, snd a replacement disk vill
be sent t o y ou.

S 0 P T V A R E U P D A T E S

Checkmate Technology may from time to time upgrade the standard festures of the
HultiRam disk and other related NultiRam softvare. Registered ovners vill be

notified of updates through our newsletter or special mailings.

Send $5.00 to cover disk, shipping and handling coats, and an updated disk vill
be sent to you. You vill not need to return the older softvsre version.



10.4 SERVICE POLICIES

N E N S L E T T E R S

Checkmste Technology vill publish informative nevsletters for regi s t e red ovners

of its products. "Check-It-Outv Nevsletters vill contain information on updates

to products, information on modifications to softvare, general information
on

product usage, and nevs of product developments at Checkmate Technology• Inc.

If you vould like to share any discoveries, programming tips, comments, or

suggestions vith other ovners, please vrite to us and ve vill include them
in

the nevsletter.

I N D E P E N D E N T S 0 F T W A R E D E V E L O P E R S

We actively solicit your help in making as msny programs MultiRam C compatible

as possible. Ovners submitting the most useful program modif i c a t i o n s vi l l

receive, at Checkmste Technology's discretion, products or cash
revards f or

their efforts.

In the nevsletter ve vill slso list the names of users of the MultiRam C Card
thst have joined our "staff" by submitting original softvare that ve can o f fe r

for sale. Anyone vriting an original softvare psckage featuring the HultiRam C
Card is invited to call to arrange a product reviev. P lease do no t s en d you r

original softvare vithout first contacting us. Call the Customer Service

Department for further details.

S U G G E S T I O N S

If you have suggestions, conssents, or questions regarding Checkmate's products

please contact us. Address correspondence to:

CHECKHATE TECHNOLOGY, INC.
509 South Rockford Driv e
Tempe, Ar i z ona 85281-3021

Attn: Andrev P. Niemic President

Our goal i s a sat i s f i ed cu s t o merf
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