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DISCLAIMER 

Legend I n d u s t r i e s , L t d . makes no 
w a r r a n t i e s , e i t h e r e x p r e s s e d or i m p l i e d , 
w i t h r e s p e c t t o t h i s ' manual or ' w i t h 
r e s p e c t t o t h e s o f t w a r e . d e s c r i b e d i n 
t h i s manual, i t s q u a l i t y , p e rformance, 
m e r c h a n t a b i l i t y or f i t n e s s f o r - any 
p a r t i c u l a r p u r p o s e . Legend I n d u s t r i e s , 
L t d . s o f t w a r e i s s o l d or l i c e n s e d "as 
i s " . The e n t i r e r i s k as t o i t s q u a l i t y 
and p e r f o r m a n c e i s w i t h the b u y e r . 
S h o u l d t h e programs prove d e f e c t i v e 
f o l l o w i n g t h e i r p u r c h a s e , t h e buyer and 
n o t Legend I n d u s t r i e s , L t d . ( o r i t s 
d i s t r i b u t o r o r r e t a i l e r ) assumes the 
e n t i r e c o s t o f a l l n e c e s s a r y s e r v i c i n g , 
r e p a i r o r c o r r e c t i o n and any i n c i d e n t a l 
o r c o n s e q u e n t i a l damages. I n no e v e n t 
w i l l Legend I n d u s t r i e s , L t d . be l i a b l e 
f o r d i r e c t , i n d i r e c t , i n c i d e n t a l or 
c o n s e q u e n t i a l damages r e s u l t i n g from any 
d e f e c t i n t h e s o f t w a r e , . even i f Legend 
I n d u s t r i e s , L t d . has been a d v i s e d o f the 
p o s s i b i l i t y of such damages. Some 
s t a t e s do not a l l o w the e x c l u s i o n o r 
l i m i t a t i o n o f i m p l i e d w a r r a n t i e s o r 
l i a b i l i t y f o r i n c i d e n t a l o r 
c o n s e q u e n t i a l damages so the above 
l i m i t a t i o n o r e x c l u s i o n may not apply, t o 
you. 
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Legend License Agreement 

Legend I n d u s t r i e s , L t d . ( h e r e i n a f t e r 
r e f e r r e d t o a s Legend) does h e r e b y g r a n t 
to' CUSTOMER a n o n - t r a n s f e r a b l e and non­
e x c l u s i v e l i c e n s e t o use t h e r , S o f t w a r e 
P r o g r a m ( s ) LEGEND p r o v i d e s i w i t h the 
ha r d w a r e d e s c r i b e d i n t h e f o l l o w i n g 
manual ( h e r e i n a f t e r s i n g u l a r l y and/or 
c o l l e c t i v e l y r e f e r r e d t o as " S o f t w a r e " ) 
on t h e f o l l o w i n g terms and c o n d i t i o n s . 

S o f t w a r e i s f u r n i s h e d t o CUSTOMER 
f o r use on a s i n g l e CPU o n l y b a s i s and 
may be m o d i f i e d , or c o p i e d (with' t h e 
i n c l u s i o n o f Legend's c o p y r i g h t n o t i c e ) 
o n l y f o r use on s u c h CPU. The CUSTOMER 
s h a l l not p r o v i d e or o t h e r w i s e make 
a v a i l a b l e t h e S o f t w a r e or any p o r t i o n 
t h e r e o f i n any form t o any t h i r d p a r t y 
w i t h o u t t h e p r i o r a p p r o v a l of Legend. 
T i t l e t o t h e o w n e r s h i p o f t h e S o f t w a r e 
s h a l l a t a l l t i m e s remain w i t h Legend. 

Read This: 

Legend I n d u s t r i e s , L t d . does not 
copy p r o t e c t t h e s o f t w a r e s o l d by 
Legend. The expense of copy p r o t e c t i o n 
v e r s u s t h e e f f o r t s o f people t o b r e a k 
t h e p r o t e c t i o n scheme do not j u s t i f y 
t h e m s e l v e s . - V7e w i l l t r y t o m a i n t a i n the 
no p r o t e c t i o n p o l i c y as long as you h e l p 
us by s a y i n g "NO" t o your' buddy or 
f r i e n d when h e / s h e a s k s f o r a copy. 
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NOTICE 

Legend I n d u s t r i e s , L t d . r e s e r v e s t h e 
r i g h t t o make " improvements i n t h i s 
manual and t h e p r o d u c t d e s c r i b e d w i t h i n 
t h i s "manual a t any t i m e and w i t h o u t 
n o t i c e . • 

UPDATE POLICY 

Improved or Updated v e r s i o n s o f t he 
S o f t w a r e d e s c r i b e d i n t h i s manual w i l l 
be made a v a i l a b l e t o t h e o r i g i n a l 
p u r c h a s e r f o r the d i f f e r e n c e i n r e t a i l 
p r i c e o f t h e new Softv/are, i f any, o r a 
minimum $10.00 charge t o c o v e r t h e 
s h i p p i n g and h a n d l i n g e x p e n s e s . P l e a s e 
send . y o u r o r i g i n a l d i s k e t t e and payment 
when r e q u e s t i n g a s o f t w a r e update t o 
Legend I n d u s t r i e s whose a d d r e s s a p p e a r s 
on the t i t l e page. 

CHECK BOTH 

SIDES C F T H E 

DISK 
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Introduction 

Legend would l i k e t o i n t r o d u c e you 
t o y o u r n e x t s t e p i n making your Apple a 
f a s t e r and more p o w e r f u l machine; t h e 
Legend RAM C a r d . T h i s i s s t a t e - o f - t h e - , 
a r t memory t e c h n o l o g y f o r the Apple ] [ 
and Apple /// Computers. T h i s i n c l u d e s 
t h e Legend 64KC, 128KDE and S'Card. The 
Legend RAM c a r d s„u s e " s t a t e - o f - t h e - a r t " 
64K RAM c h i p s o r 256K RAM c h i p s i n t h e 
c a s e o f t h e S'Card. Each o f t h e s e c a r d s 
r e q u i r e s o n l y one s l o t t o add an 
a d d i t i o n a l 64 K i l o b y t e s t o 1 Megabyte of 
RAM t o yo u r computer. At l a s t t h e memory 
s t o r a g e o f a minicomputer i s a v a i l a b l e 
f o r y o u r microcomputer. 

The Legend RAM c a r d s a r e a b l e t o 
emulate complete, a l m o s t i n s t a n t a c c e s s , 
f l o p p y d i s k d r i v e ( s ) . With no motor 
speed d e l a y o f t h e d i s k d r i v e t o contend 
w i t h t h e Legend RAM c a r d s a r e a s much as 
400% f a s t e r t h a n t h e s t a n d a r d Apple d i s k 
d r i v e . The Legend RAM c a r d s may be put 
i n t o any s l o t and c an be a c c e s s e d w i t h 
t h e s t a n d a r d Apple d i s k d r i v e commands 
( i . e . LOAD, SAVE, READ, and WRITE). 

F u r t h e r c a p a b i l i t i e s o f t h e Legend 
RAM c a r d s a l l o w them t o be used f o r s u c h 
t h i n g s a s e l e c t r o n i c s p r e a d s h e e t memory 
e x p a n s i o n , b u f f e r i n g f o r d a t a 
a c q u i s i t i o n s y s t e m s and b u f f e r s f o r 
q u i c k a c c e s s d a t a . 

- A Legend RAM c a r d w i l l a c t e x a c t r y 
a s an Apple Language Card when i n s t a l l e d 
i n s l o t 0 and use d w i t h Apple P a s c a l , 
CP/M o r o t h e r s y s t e m s which u t i l i z e a 
16K RAM c a r d . -
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Introduction 

The Legend RAM c a r d s a r e 
f u n c t i o n a l l y e q u i v a l e n t t o s e v e r a l 
'banks' of 16K RAM c a r d s depending on 
how much RAM you have s t u f f e d i n t o t h e 
c a r d . The 64KC and 128KDE a r e f i x e d a t 
64K and 128K r e s p e c t i v e l y . The S'Card 
has t h e c a p a b i l i t y o f u s i n g a maximum o f 
fo u r (4) rows o f e i t h e r 64K o r 256K 
dynamic RAM c h i p s . T h i s a l l o w s you t o 
o b t a i n up t o 1 Megabyte (1024K) of RAM 
memory on one c a r d . By s w i t c h i n g 16K 
banks over t h e e x i s t i n g ROM s p a c e , e a c h 
Legend RAM c a r d m u l t i p l i e s y o u r A p p l e ' s 
RAM c a p a c i t y many t i m e s . 

A l i m i t a t i o n o f microcomputers h a s 
been t h e l a c k o f an a p p r o p r i a t e amount 
of RAM s t o r a g e . The b a r r i e r s t o t h i s 
l i m i t a t i o n were broken w i t h t h e 
i n t r o d u c t i o n of t h e Legend I n d u s t r i e s ' 
64KC and 128KDE c a r d s . With t h e 
i n t r o d u c t i o n of the S'Card, t h i s 
advancement i n c u r r e n t s t a t e - o f - t h e - a r t 
t e c h n o l o g y a l l o w s t h e Apple computer t o 
now a d d r e s s up t o 1 Megabyte o f RAM 
memory p e r s l o t w i t h t h e a p p r o p i a t e 
s o f t w a r e . 

The Legend D i s k E m u l a tor s o f t w a r e 
p r e s e n t l y a v a i l a b l e s u p p o r t s up t o 4 
Megabytes o f s e m i c o n d u c t o r d i s k s t o r a g e 
e q u i v a l e n t t o t h i r t y - t w o (32) 128K (35 
t r a c k ) f a s t a c c e s s d i s k d r i v e s . 
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Introduction 

Two new commands have been added, t o 
DOS 3.3 t o make use of t h i s c a p a b i l i t y . 
A "MOUNT" command e n a b l e s t h e u s e r t o 
copy t h e c o n t e n t s o f a complete F l o p p y 
D i s k e t t e on t o one o f t h e emulated d i s k 
d r i v e s and an "UPDATE" command c o p i e s 
t h e c o n t e n t s o f t h e s p e c i f i e d emulated 
d i s k b a c k onto f l o p p y d i s k e t t e . T h i s 
u s u a l l y t a k e s about e i g h t e e n (18) 
s e c o n d s . 

The Legend RAM Card adds RAM (Random 
A c c e s s Memory) t o t h e Apple Computer by 
bank s w i t c h i n g 16K banks o v e r t h e 
e x i s t i n g ROM (Read Only Memory) s p a c e . 
T h i s memory i s NOT d i r e c t l y a d d r e s s a b l e , 
t h a t i s t o s a y you must bank s w i t c h t o 
t a k e advantage o f t h e e x t r a RAM on the 
b o a r d . Bank s w i t c h i n g i s t h e p r o c e s s o f 
s e l e c t i n g one p a r t i c u l a r bank o f RAM or 
ROM w i t h w h i c h t o r e a d o r w r i t e and i s 
c o v e r e d i n t h e Theory of O p e r a t i o n 
s e c t i o n i n t h i s manual. 

A l t h o u g h 1 Megabyte may seem l i k e a 
l o t o f memory, i t s h o u l d be p o i n t e d out 
t h a t j u s t two ( 2 ) y e a r s ago 64K seemed 
l i k e more t h a n enough RAM f o r any one 
p e r s o n . The q u e s t i o n o f how much Random 
A c c e s s Memory (RAM) i s too much i s l i k e 
a s k i n g how smart you want t o be. You can 
be i n t e l l i g e n t and y e t s t i l l l e a r n more. 
The same a p p l i e s t o t h e computer; t h e 
more o n - l i n e s t o r a g e i t h a s , t h e more i t 
ca n do. T h i s manual w i l l h e l p you t o 
u n d e r s t a n d t h e f u n c t i o n of t h e Legend 
RAM c a r d s and t h e power t h e y add t o t h e 
computer. 
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Introduction 

Almost any i n f o r m a t i o n can be 
s t o r e d i n t h e RAM Ca r d w i t h t h e 
a p p r o p r i a t e s o f t w a r e . S o f t w a r e w r i t t e n 
f o r t h e 64KC and 128KDE c a r d s w i l l a l s o 
work w i t h t h e S'Card. P l e a s e r e a d t h i s 
manual b e f o r e u s i n g the c a r d so you a r e 
more f a m i l i a r w i t h t h e c a r d and the 
n e c e s s a r y s o f t w a r e . T h i s w i l l e n a b l e you 
to use t he c a r d t o i t ' s f u l l e s t e x t e n t . 

Legend I n d u s t r i e s i s a l w a y s 
d e v e l o p i n g s o f t w a r e f o r i t ' s p r o d u c t s 
and as Legend and o t h e r s o f t w a r e h o u s e s 
make a v a i l a b l e programs u s i n g t h e Legend 
RAM c a r d s , t h i s c a r d w i l l p r o v e t o be 
one of t h e b e s t i n v e s t m e n t s you w i l l 
make. 

Legend I n d u s t r i e s , L t d . enco u r a g e s 
t h e development o f s o p h i s t i c a t e d s y s t e m 
s o f t w a r e by OEM's which s u p p o r t s t h e 
Legend RAM c a r d s . The e n g i n e e r i n g s t a f f 
w i l l be happy t o e v a l u a t e any s o f t w a r e 
t h a t i s dev e l o p e d f o r use w i t h t h e 
Legend RAM c a r d s on a n o n - d i s c l o s u r e 
b a s i s . P l e a s e f e e l f r e e t o c o n t a c t t h e 
e n g i n e e r i n g s t a f f a t Legend I n d u s t r i e s 
L t d , I n d u s t r i a l Computer D i v i s i o n . 

We a t Legend I n d u s t r i e s encourage 
you t o expe r i m e n t w i t h t h e c a r d and hope 
you e n j o y u s i n g t h e c a r d as much as we 
do. 

Legend RAM Card 1-4 



Package Ccntents 

The Legend RAM c a r d package c o n t a i n s 
a dynamic RAM c a r d c o n f i g u r e d w i t h a t 
l e a s t 64K o f memory. T h i s manual and a 
program d i s k e t t e w i l l a l s o accompany t h e 
pa c k a g e . I f you have p u r c h a s e d t h e 
S'Card w i t h 256K o f RAM, t h e r e w i l l a l s o 
be an a d d i t i o n a l package c a l l e d "Super 
E m u l a t o r " . I f a l l o f t h i s i s not i n t h e 
box, go t o t h e d e a l e r you p u r c h a s e d t h e 
p e r i p h e r a l from and ask f o r the r e s t o f 
t h e p a c k a g e . 

When you open t h e RAM c a r d package 
t h e r e may be a b l u e s t a t i c p r o t e c t i o n 
bag c o n t a i n i n g t h e RAM c a r d . DO NOT open 
the bag u n t i l you a r e ready t o i n s t a l l 
t h e c a r d . 

The d i s k e t t e found i n t he package 
w i l l c o n t a i n s e v e r a l programs and DOS on 
i t . T h e d i s k i s NOT p r o t e c t e d and you 
a r e e n c o u r a g e d t o back i t up and use t h e 
copy i n s t e a d o f t h e o r i g i n a l . I f t h e 
package c o n t a i n s t h e Super E m u l a t o r , t h e 
same a p p l i e s h e r e . P l e a s e use a copy o f 
the o r i g i n a l d i s k e t t e i n s t e a d of t h e 
o r i g i n a l so you do not a c c i d e n t a l l y 
d e s t r o y t h e programs on the d i s k e t t e . 
T h i s w i l l p r e v e n t much g r i e f and time 
l o s t b e c a u s e o f a b l o w n . d i s k . 
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Machine Configuration 

The c o n f i g u r a t i o n o f y o u r machine 
d e t e r m i n e s how i t w i l l o p e r a t e w i t h 
o t h e r programs a v a i l a b l e on t h e market. 
T h e r e f o r e , c a r e a n d c o n s i d e r a t i o n s h o u l d 
be e x e r c i s e d when s e t t i n g - u p y o u r Apple. 
P l e a s e r e a d t h i s manual b e f o r e s e t t i n g -
up y o u r machine w i t h the RAM c a r d . 

Where 

The Legend RAM c a r d can be i n s t a l l e d 
i n any s l o t from nulribef 0 ^ ( i f you have 
an Apple / / e , t h e r e i s no s l o t 0) n e x t 
t o t h e power s u p p l y , through number 7, 
n e a r e s t t h e game c o n n e c t o r s o c k e t . The 
s l o t number t h a t you choose i s r e l a t e d 
t o t h e t y p e o f p e r i p h e r a l c a r d s t h a t 
a l r e a d y a r e i n t h e I/O s l o t s on t h e 
motherboard and t h e l a n g u a g e s and 
o p e r a t i n g s y s t e m s t h a t you use, a s w e l l 
a s t h e i n t e n d e d u s e o f t h e RAM c a r d . 

The Apple D i s k C o n t r o l l e r , f o r 
example, i s a l m o s t a l w a y s i n s t a l l e d i n 
s l o t 6 w h i l e a p r i n t e r c a r d i s a l m o s t 
u n i v e r s a l l y i n s t a l l e d i n s l o t 1. A f u l l y 
l o a d e d Apple w i l l look something l i k e 
t h e l i s t i n g i n F i g u r e 1. I t s h o u l d be 
n oted, however, t h a t some c a r d s w i l l not 
work i n s l o t 7 i n t h e E u r o A p p l e s . 

T h i s i s not what i s n e c e s s a r y t o 
r u n a Legend RAM c a r d , b u t what a l o a d e d 
Apple may l o o k l i k e . You s h o u l d t a k e 
t h i s i n t o c o n s i d e r a t i o n when c o n f i g u r i n g 
y o u r machine. At t h e end o f t h i s s e c t i o n 
t h e r e i s a s h e e t you can copy and u s e t o 
h e l p s e t up y o u r own c o n f i g u r a t i o n . 
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SlotO 

I f you choose t o i n s t a l l t h e RAM 
c a r d i n s l o t 0, the c a r d w i l l be 
r e c o g n i z e d as a 16K RAM c a r d when used 
w i t h Apple DOS. The c a r d can be l o a d e d 
w i t h t h e language not c o n t a i n e d i n ROM 
on t h e Apple motherboard when you 
i n i t i a l l y 'Boot-up' t h e DOS System 
Master d i s k e t t e , making b o t h l a n g u a g e s 
a v a i l a b l e t o you. P a s c a l and CP/M 
w i l l a l s o r e c o g n i z e the RAM board as a 
16K c a r d when i t i s i n s t a l l e d i n s l o t 0. 
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Figure 1. s u g g e s t e d Apple C o n f i g u r a t i o n . 

S l o t 0 => RAM c a r d or Firmware c a r d . 
Apple //e a l r e a d y h a s a 16K 
c a r d h e r e 

S l o t 1 => P r i n t e r i n t e r f a c e " or S e r i a l 
c a r d 

S l o t 2 => Modem, P r i n t e r i n t e r f a c e o r 
o t h e r c a r d 

S l o t 3 => 80 Column c a r d o r S e r i a l c a r d 

S l o t 4 => RAM c a r d . D i s k d r i v e or o t h e r 
c a r d 

S l o t 5 => D i s k d r i v e , RAM c a r d . C l o c k 
c a r d o r o t h e r c a r d 

S l o t 6 => D i s k d r i v e . Hard d i s k 

S l o t 7 => S l o t 8 c a r d , Z-80 c a r d , 6809 
c a r d . D i s k d r i v e , RAM c a r d o r 
o t h e r c a r d . 
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Firmware Card 

I f you program e n t i r e l y i n BASIC o r 
a s s e m b l y language and you have an 
I n t e g e r o r A p p l e s o f t ROM ( F i r m w a r e ) c a r d 
i n s t a l l e d i n s l o t 0, t h e n you may d e c i d e 
t o i n s t a l l t h e RAM c a r d i n s l o t 4, o r 
any o t h e r s l o t . T h i s p r o v i d e s you w i t h 
b o t h l a n g u a g e s a v a i l a b l e i n ROM a s w e l l 
a s t h e a d v a n t a g e s found i n t h e RAM c a r d 
by u s i n g i t a s an emulated d r i v e t o 
r e t a i n t h o s e f r e q u e n t l y used programs, 
or DOS. 

16K Card 

I f you have an 18SRC o r 16K RAM c a r d 
t h e n you have a c h o i c e . You can l e a v e 
t h e 16K RAM c a r d i n s l o t 0 and i n s t a l l 
t h e Legend RAM c a r d i n s l o t 4 ( o r any 
o t h e r s l o t ) . Or remove t h e 16K RAM c a r d 
c o m p l e t e l y and i n s t a l l t h e Legend RAM 
c a r d i n s l o t 0 and use bank 0 o f t h e 
Legend RAM c a r d a s t h e 16K c a r d . 

64K,128K, or S'Card 

I f you p l a n t o use t h e Legend RAM 
c a r d w i t h a n o t h e r l a r g e RAM c a r d , t h e 
same s t i l l a p p l i e s . A l l Legend RAM c a r d s 
a r e c o m p l e t e l y c o m p a t i b l e w i t h e a c h 
o t h e r ' s s o f t w a r e . 
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The finai confiict (not the movie) 

As you f i n a l i z e t h e c o n f i g u r a t i o n i n 
y o u r machine, i t may be a good i d e a t o 
w r i t e down t h e c o n f i g u r a t i o n o f your 
computer on a p i e c e of paper and s t a s h 
i t away where t h e k i d s won't c o l o r on 
i t . 

Some o p e r a t i n g s y s tems need c e r t a i n 
c a r d s i n c e r t a i n s l o t s i n o r d e r t o use 
them c o r r e c t l y . I f you d e c i d e t o p u t a 
80 column c a r d i n s l o t 2 i n s t e a d o f s l o t 
3, CP/M and P a s c a l w i l l not u s e t h e 80 
column c a r d and s t i l l d i s p l a y 40 
columns. By t h e same token some programs 
must be booted from s l o t 6 o r t h e y w i l l 
n o t work p r o p e r l y . P a s c a l must be booted 
from s l o t 6, have a RAM c a r d i n s l o t 0 
and, o p t i o n a l l y , an 80 column c a r d i n 
s l o t 3. 

I n summary, t o a v o i d any c o n f l i c t 
w i t h o t h e r c a r d s , you s h o u l d examine a l l 
a s p e c t s o f what you want your machine t o 
do. I f i n doubt, check w i t h y o u r l o c a l 
u s e r group o r computer s t o r e f o r 
a s s i s t a n c e i n s e t t i n g up your computer. 
I f a l l e l s e f a i l s , you may w i s h t o g i v e 
us a c a l l . We w i l l do our utmost t o 
a s s i s t . 

Use t h e C o n f i g u r a t i o n Map ( s e e 
F i g u r e 2) t o h e l p you s e t up your 
machine c o n f i g u r a t i o n . You may w i s h t o 
copy t h e Map (more t h a n once) and t r y 
d i f f e r e n t machine c o n f i g u r a t i o n s . 
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Figure 2. Apple ] [ c o n f i g u r a t i o n Map. 

Use t h i s page t o a s s i s t you i n 
c o n f i g u r i n g your machine. 

S l o t 0 

S l o t 1 

S l o t 2 

S l o t 3 

S l o t 4 

S l o t 5 

S l o t 6 

S l o t 7 

S l o t 8 
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Installation 

A f t e r you have d e c i d e d where t h e 
Legend RAM c a r d s h o u l d go, t he n e x t 
t h i n g t o do i s t o i n s t a l l i t . T h i s 
s h o u l d be done by f o l l o w i n g t h e 
i n s t a l l a t i o n i n s t r u c t i o n s c a r e f u l l y . 
Improper i n s t a l l a t i o n can r e s u l t i n 
damage t o your computer and the R7^ 
c a r d . Hammers a r e not n e c e s s a r y f o r t h i s 
i n s t a l l a t i o n , so c l o s e y o u r t o o l box, 
s i t back and r e a d on. 

1) T u r n o f f t h e power. You s h o u l d 
a l w a y s t u r n o f f t he pov/er b e f o r e 
removing o r i n s t a l l i n g any 
p e r i p h e r a l c a r d s i n any computer. 
Removing o r i n s t a l l i n g a p e r i p h e r a l 
w i t h t h e power on can c a u s e s e v e r e 
damage t o yo u r computer and/or t h e 
p e r i p h e r a l c a r d . 

B e f o r e we go on t h e r e a r e f o u r t y p e s 
o f Legend RAM cards.made. T h r e e o f t h e s e 
c a r d s a r e made f o r one p a r t i c u l a r 
machine o r a n o t h e r and t h e l a s t c a r d i s 
made t o f i t a l l o f the m a c h i n e s . The 
c a r d s c a n be p u t i n t o two c a t e g o r i e s : 
S t r a p p e d and S t r a p l e s s . 
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s t r a p p e d RAM c a r d s 

128KDE f o r Apple ] [ and ] [ + 
128KDE f o r F r a n k l i n 
64KC f o r Apple ] [ and ] [ + 
64KC f o r F r a n k l i n 

S t r a p l e s s RAM c a r d s 

128KDE f o r Apple ] [ , ] [ + , / / e / /// 
and F r a n k l i n 
S'Card f o r Apple ] [ , ] [ + , / / e , /// 
and F r a n k l i n 

Apple y/e installation 

Strapless 
Only the s t r a p l e s s RAM c a r d s may be 

i n s t a l l e d i n t h e Apple / / e . I f you a r e 
a t t e m p t i n g t o i n s t a l l a s t r a p p e d c a r d 
i n t o t h e Apple //e, c a l l Legend f o r 
a s s i s t a n c e . F o l l o w t h e s e i n s t r u c t i o n s 
f o r i n s t a l l a t i o n o f t h e RAM c a r d i n t h e 
Apple / / e . 

1) Turn o f f t h e power i f i t i s not 
a l r e a d y o f f . 

2) Remove t h e c o v e r of t h e A p p l e . T h i s 
i s done by g r a s p i n g t h e t a b s a t t h e 
r e a r o f t h e computer and p u l l i n g up 
u n t i l t h e f a s t e r s pop. L i f t t h e 
c o v e r s l i g h t l y and p u l l back, away 
from t h e k e y b o a r d . Now remove t h e 
c o v e r and s e t i t a s i d e . 
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Illustration 1. Apple //e c o v e r 

3) B e f o r e we c o n t i n u e , we s h o u l d make 
s u r e you a r e not f u l l o f s t a t i c 
e l e c t r i c i t y . As you examine t h e 
i n s i d e of t h e Apple //e you w i l l 
f i n d a s i l v e r o r g o l d box t o y o u r 
l e f t . Put y o u r hand on t h e box and 
p i c k up t h e RAM c a r d . 

4) I f t h e c a r d i s i n an a n t i - s t a t i c 
bag, remove y o u r hand and b r e a k t h e 
s e a l o f t h e bag. Put your hand back 
on t h e box and remove t h e c a r d from 
t h e bag. 

5) I f t h i s c a r d i s NOT marked f o r t h e 
AUX s l o t i n t h e //e, do not at t e m p t 
t o i n s t a l l t h e c a r d i n t o t h e AUX 
s l o t . 

6 ) I n s t a l l t h e c a r d i n t o t h e s l o t o f 
you r c h o i c e by matching t h e edge 
c o n n e c t o r t o t h e I/O c o n n e c t o r a t 
t h e r e a r o f t h e computer. Push t h e 
c a r d down i n t o t h e s l o t t o be s u r e 
i t i s w e l l s e a t e d . 
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Illustration 2. Apple //e i n s i d e 

Apple 11% Summary 
A f t e r you have put t h e c a r d i n t o t h e 

machine and made s u r e i t i s w e l l s e a t e d , 
you s h o u l d p r o c e e d t o the check out 
s e c t i o n o f t h i s manual t o complete t h e 
i n s t a l l a t i o n p r o c e d u r e . Do not put t h e 
top back on t h e machine u n t i l you have 
checked out t h e RAM c a r d . 
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Apple ][ and ][ + 

Strapped 
I f you a r e i n s t a l l i n g a s t r a p p e d 

v e r s i o n o f t h e RAM c a r d i n t o t h e Apple 
3 C o r ] [ + , you w i l l have t o remove a RAM 
c h i p from t h e motherboard. 

1) T u r n o f f t h e computer i f i t i s not 
a l r e a d y o f f . 

2) Remove t h e c o v e r of the computer by 
g r a s p i n g t h e r e a r o f t h e overhang 
t h e c o v e r c r e a t e s and l i f t up. The 
c o v e r s h o u l d unsnap (pop up) and 
t h e n l i f t up e a s i l y . Now p u l l back 
t o c l e a r t h e c o v e r from t h e r e s t o f 
t h e c a s e . S e t t h e c o v e r a s i d e . 

Illustration 3. c o v e r removal Apple ] [ . 

Legend RAM C a r d 3-5 



Installation 

3) Examine t h e i n s i d e o f t h e computer. 
There w i l l be l e t t e r s t o your l e f t 
t h a t c o r r e s p o n d t o t h e rows o f c h i p s 
i n t h e computer. L o c a t e row E. R e f e r 
t o I l l u s t r a t i o n 4. 

4) Remove t h e RAM c h i p i n t h e t h i r d 
l o c a t i o n from t h e l e f t ( L o c a t i o n E 3 . 
I t i s not n e c e s s a r y t o use E3 a s t h e 
RAM c h i p . Any RAM w i l l work.) and 
s e t i t a s i d e . 

Illustration 4. Apple ] [ R A I I l o c a t i o n . 

H 6502 

E 
3 

D 

1 2 3 4 5 6 7 
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3) B e f o r e we go on you w i l l have t o 
make s u r e you a r e h o t f u l l o f s t a t i c 
e l e c t r i c i t y . I n s i d e t h e machine 
t h e r e i s a s i l v e r o r gold box t o 
you r l e f t . Put your hand on t h e box 
and p i c k up t h e c a r d . 

4) I f t h e c a r d i s i n an a n t i - s t a t i c 
bag, remove y o u r hand and open t h e 
bag. Put y o u r hand back on t h e box 
and remove t h e c a r d from the bag. 

5) C a r e f u l l y i n s e r t t h e c o n n e c t o r a t 
t h e open end o f the c a b l e i n t o t h e 
empty s o c k e t on t h e motherboard. The 
r i b b o n s h o u l d come out o f the s o c k e t 
t oward t h e power s u p p l y . 

6) Now i n s t a l l t h e c a r d by s e a t i n g t h e 
edge c o n n e c t o r o f t h e RAM c a r d i n t o 
t h e I/O c o n n e c t o r o f t he computer. 
Make s u r e t h e c a r d i s s e a t e d 
p r o p e r l y by p u s h i n g down a f t e r 
i n i t i a l i n s t a l l a t i o n . 

Illustration 5. Apple ] [ i n s t a l l a t i o n . 
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Strapless 

I t i s v e r y e a s y t o i n s t a l l a 
s t r a p l e s s RAM c a r d i n t o t h e Apple ] [ or 
3C+. 

1) Turn o f f t h e computer i f i t i s not 
a l r e a d y o f f . 

2) Remove t h e c o v e r of t h e computer by 
g r a s p i n g t h e r e a r o f t h e o v e r h a n g 
t h e c o v e r c r e a t e s and l i f t up. The 
c o v e r s h o u l d unsnap (pop up) and 
t h e n l i f t up e a s i l y . Now p u l l back 
t o c l e a r t h e c o v e r from t h e r e s t o f 
t h e c a s e . S e t t h e c o v e r a s i d e . 

Illustration 6. c o v e r removal Apple ] [ . 
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3) The i n s t a l l a t i o n r e q u i r e s you t o 
d i s c h a r g e a l l s t a t i c e l e c t r i c i t y . As 
you examine t h e i n s i d e o f t h e 
computer, you w i l l n o t i c e a l a r g e 
box t o y o u r l e f t . Put y o u r hand on 
t h e box and p i c k up t he RAM c a r d . 

5) I f t h e c a r d i s i n an a n t i - s t a t i c 
bag, you w i l l have t o remove your 
hand from t h e box and open t h e bag. 
Put y o u r hand back on t h e box and 
remove t h e c a r d from t h e bag. 

6) I n s t a l l t h e c a r d i n t o t h e machine by 
p u t t i n g t h e edge c o n n e c t o r o f t h e 
RAM c a r d i n t o t h e I/O c o n n e c t o r o f 
t h e computer. Push down on t h e c a r d 
t o i n s u r e t h e c a r d i s s e a t e d 
p r o p e r l y . 

Apple ][ and ][+ Summary 

A f t e r you have i n s t a l l e d t h e c a r d 
i n t o t h e s l o t o f your c h o i c e and a r e 
s u r e i t i s s e a t e d p r o p e r l y , p r o c e e d t o 
t h e c h e c k - o u t s e c t i o n o f t h i s manual. Do 
not put t h e c o v e r back on t h e computer 
a t t h i s t i m e . 
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Franklin 

F r a n k l i n computer i s v e r y 
s i m i l a r t o t h e Apple w i t h a few 
e x c e p t i o n s . The ROM s p a c e i n t h e 
F r a n k l i n i s s w i t c h e d o n l y f o r s l o t 0 and 
RAM l o c a t i o n s a r e p h y s i c a l l y d i f f e r e n t . 
These e x c e p t i o n s a r e g r e a t enough t o 
ca u s e Legend t o have t o make a d i f f e r e n t 
c a r d f o r t h e F r a n k l i n . The F r a n k l i n c a r d 
h a s a l o n g e r c a b l e on i t t o e n a b l e you 
t o r e a c h t h e RAMs i n row " E " . 

1) Turn o f f t h e computer i f i t i s not 
a l r e a d y o f f . 

2) Open t h e c o v e r . I f you have 
d i f f i c u l t i e s w i t h t h i s , r e f e r t o t h e 
F r a n k l i n manual. The removal o f t h e 
co v e r i s i n s e c t i o n 3, page 3. 

3) L o c a t e t h e l a r g e r c h i p s i n t h e 
middle (row G) o f t h e computer 
towards t h e I/O c o n n e c t o r . T h e s e a r e 
ROMs. R i g h t above t h e s e c h i p s i s a 
jumper and two p i n s marked X3 and 
Y3. The jumper w i r e s h o u l d be moved 
from t h e X3 p o s t t o t h e Y3 p o s t . 
R e f e r t o F i g u r e 3. 

T h i s a c t i o n w i l l d i s a b l e t h e on­
board language c a r d so t h e Legend 
RAM c a r d w i l l work p r o p e r l y . 
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Figure 3. F r a n k l i n Jumper. 

.X3 move from h e r e 
Jumper Wire ~ > ( t o 

\ .Y3 < — h e r e 
+ — + 
1 I 
1 1 

+ — + 
1 1 
1 1 

+ — + + — + + — + + — + 
I I I I I 1 1 1 
1 1 1 1 1 1 1 1 

1 1 + — + 1 i + — + 1 1 1 1 1 1 I I + — + + — + + — + +--+ 

4) Examine t h e i n s i d e of t h e computer. 
T h e r e w i l l be l e t t e r s t o your l e f t 
t h a t c o r r e s p o n d t o t h e rows o f c h i p s 
i n t h e computer. L o c a t e row E. R e f e r 
t o I l l u s t r a t i o n 5. 

5) Remove t h e RAM c h i p i n t h e t h i r d 
l o c a t i o n from t h e l e f t ( L o c a t i o n E 3 . 
I t i s not n e c e s s a r y t o use E3 as t h e 
RAM c h i p . Any RAM w i l l work.) and 
s e t i t a s i d e . 

Illustration 7. Removing F r a n k l i n RAM. 

Ll 

L i 
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6) B e f o r e we go on you w i l l have t o 
make s u r e you a r e not f u l l o f s t a t i c 
e l e c t r i c i t y . I n s i d e t h e machine 
t h e r e i s a s i l v e r o r gold box t o 
your l e f t . Put your hand on t h e box 
and p i c k up t h e c a r d . 

7) I f the c a r d i s i n an a n t i - s t a t i c 
bag, remove your hand and open t h e 
bag. Put your hand back on t h e box 
and remove t h e c a r d from t h e bag. 

8) C a r e f u l l y i n s e r t t h e c o n n e c t o r a t 
the open end o f the c a b l e i n t o t h e 
empty s o c k e t on the motherboard. The 
r i b b o n s h o u l d come o u t o f t h e s o c k e t 
toward t h e power s u p p l y . 

9) Now i n s t a l l t h e c a r d by s e a t i n g t h e 
edge c o n n e c t o r o f t h e RAM c a r d i n t o 
the I/O c o n n e c t o r o f the computer. 
Make s u r e t h e c a r d i s s e a t e d 
p r o p e r l y by p u s h i n g down a f t e r 
i n i t i a l i n s t a l l a t i o n . 

Illustration 8. F r a n k l i n i n s t a l l a t i o n . 
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Strapless 

I f you a r e a t t e m p t i n g t o i n s t a l l a 
s t r a p l e s s c a r d i n t h e F r a n k l i n , omit 
s t e p s 4, 5 and 8 from t h e p r e v i o u s 
i n s t a l l a t i o n p r o c e d u r e . 

B e c a u s e o f t h e i n c o n s i s t e n c y o f t h e 
t i m i n g s i g n a l s from one F r a n k l i n t o t h e 
n e x t , we c a n n o t g u a r a n t e e t h e o p e r a t i o n 
o f a s t r a p l e s s Legend RAM c a r d i n a 
F r a n k l i n computer. 

Franklin Summary 

A f t e r you have i n s t a l l e d t h e c a r d 
i n t o t h e s l o t o f y o u r c h o i c e and a r e 
s u r e i t i s s e a t e d p r o p e r l y , p r o c e e d t o 
t h e c h e c k - o u t s e c t i o n of t h i s manual. Do 
n o t p u t t h e c o v e r back on t h e computer 
a t t h i s t i m e . 
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Apple / / / Installation 

Strapless 
Only t h e s t r a p l e s s RAM c a r d s may be 

i n s t a l l e d i n t h e Apple ///. DO NOT 
attempt t o i n s t a l l a s t r a p p e d c a r d i n t o 
t h e Apple ///. F o l l o w t h e s e i n s t r u c t i o n s 
f o r i n s t a l l a t i o n o f t h e RAM c a r d i n t h e 
Apple ///. 

1) Turn o f f t h e power i f i t i s not 
a l r e a d y o f f . 

2) Unplug any c o n n e c t i o n s t o t h e back 
o f t h e Apple ///• T h i s i n c l u d e s y o u r 
power c a b l e and mo n i t o r c a b l e a s 
w e l l a s any c a b l e s r u n n i n g t o c a r d s 
i n t h e I/O s l o t s . 

3) Remove t h e c o v e r o f t h e Apple. T u r n 
t h e machine o v e r . T h e r e a r e two 
s c r e w s l o c a t e d a t e i t h e r s i d e o f t h e 
computer under t h e f r o n t o f t h e 
c o v e r . U s i n g a b l a d e s c r e w d r i v e r 
t u r n e a c h o f t h e s c r e w s 1/4 t u r n 
c o u n t e r c l o c k w i s e . R e f e r t o 
I l l u s t r a t i o n 6 f o r a s s i s t a n c e . 

T u r n t h e machine back o v e r . S t a n d i n 
f r o n t o f t h e machine. L i f t t h e c o v e r 
o f f by p u l l i n g i t up and toward you. 
S e t t h e c o v e r a s i d e . 
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Illustration 9. Apple /// c o v e r 

4) B e f o r e we c o n t i n u e , we s h o u l d make 
s u r e you a r e not f u l l o f s t a t i c 
e l e c t r i c i t y . Touch t h e c o v e r o v e r 
t h e d i s k d r i v e o r t h e c h a s s i s . 

5) I f t h e c a r d i s i n an a n t i - s t a t i c 
bag, remove your hand and b r e a k t h e 
s e a l o f t h e bag. Put your hand back 
on t h e c h a s s i s and remove t h e c a r d 
from t h e bag. 

6) I n s t a l l t h e c a r d i n t o t h e s l o t of 
your c h o i c e ( p r e f e r a b l y s l o t 2) 
p l a c i n g t h e edge c o n n e c t o r o f the 
c a r d i n t o t h e I/O c o n n e c t o r a t t he 
r e a r o f t h e computer. Push t h e c a r d 
down i n t o t h e s l o t t o be s u r e i t i s 
w e l l s e a t e d . 
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Illustration 10. Apple /// i n s t a l l a t i o n . 

Apple / / / Summary 
A f t e r you have put t h e c a r d i n t o t h e 

machine and made s u r e i t i s w e l l s e a t e d , 
you s h o u l d p r o c e e d to t h e c h e c k - o u t 
s e c t i o n o f t h i s manual t o complete t h e 
i n s t a l l a t i o n p r o c e d u r e . Do not put the 
-top-—ba-ck—on—the machine u n t i l you have 
checked out the RAM c a r d . 
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Check-Out Procedures 

I n s e r t t h e L e g e n d U t i l i t i e s d i s k 
i n t o D r i v e 1 ( i f you have an Apple //// 
boot t h e e m u l a t i o n d i s k f i r s t ) and b o o t -
up i n t h e normal manner a s d e s c r i b e d i n 
"The DOS Manuail" . The menu w i l l a p p ear 
on t h e s c r e e n . I f you boot the System 
M a s t e r , t h e a l t e r n a t e language, t h e one 
t h a t i s not i n ROM on the motherboard 
( I n t e g e r BASIC i f you have an A p p l e s o f t 
machine and v i c e v e r s a ) , w i l l be l o a d e d 
i n t o t h e RAM c a r d ( i f i t i s i n s l o t 0 ) . 
You can v e r i f y t h a t t h e language h a s 
been l o a d e d c o r r e c t l y by s w i t c h i n g 
between .languages w i t h t h e INT and FP 
commands. I f t h e c a r d i s o p e r a t i n g 
p r o p e r l y , you s h o u l d be a b l e t o s w i t c h 
between l a n g u a g e s . T h i s f e a t u r e i s not 
b u i l t i n t o t h e Apple ///. 

I f - t h e Apple does not appear t o be 
o p e r a t i n g c o r r e c t l y t h e n t u r n o f f t h e 
power i m m e d i a t e l y and check f o r p r o p e r 
i n s t a l l a t i o n o f t h e RAM c a r d . You may 
w i s h t o c o n s u l t t h e Problem 
D e t e r m i n a t i o n P r o c e d u r e s e l s e w h e r e i n 
t h i s manual. I f you a r e s t i l l h a v i n g a 
p r o b l e m c o n t a c t y o u r l o c a l D e a l e r . He 
s h o u l d be a b l e t o h e l p you i s o l a t e t h e 
problem. I f you a r e s t i l l h a v i n g 
p r o b l e m s , c a l l Legend. 
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A f t e r you have v e r i f i e d t h e RAM c a r d 
i s o p e r a t i n g p r o p e r l y and the Legend 
d i s k b o o t s , the menu w i l l d i s p l a y 
s e v e r a l programs. At t h i s time i t would 
be w i s e t o run the Legend Memtest and 
c o m p l e t e l y t e s t the c a r d . T h i s t e s t may 
t a k e , a l o n g p e r i o d o f time and i s v e r y 
b o r i n g . However, i t w i l l check out the 
c a r d f o r complete, r e l i a b l e o p e r a t i o n . 
To run t h e Memtest, r e f e r t o the s e c t i o n 
"Legend Memtest". You w i l l f i n d t h i s i n 
t he T a b l e o f C o n t e n t s . 

A f t e r t h e Memtest has v e r i f i e d t h a t 
the c a r d i s o p e r a t i n g p r o p e r l y r e p l a c e 
t h e c o v e r of the computer u s i n g t h e 
r e v e r s e of the i n s t r u c t i o n s t o remove 
t h e c o v e r . 
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Memory M a s t e r i s a memory management 
program on t h e sy s t e m d i s k t h a t 
r e l o c a t e s DOS i n t o t h e Legend c a r d . T h i s 
program w i l l work w i t h t h e Legend RAM 
c a r d , 18SRC i n t h e w r i t e e n a b l e mode and 
most 16K c a r d s c u r r e n t l y a v a i l a b l e . The 
program p r o v i d e s a f u l l 44K b y t e s o f 
program s t o r a g e w i t h i n t h e 4 8 K on t he 
Apple motherboard. With t h e use o f t h i s 
program, an a d d i t i o n a l ,8.5K o f RAM i s 
made a v a i l a b l e by r e l o c a t i n g DOS i n t o 
one o f t h e 16K banks on t h e Legend c a r d . 

Memory M a s t e r w i l l a l s o manage your 
I n t e g e r o r A p p l e s o f t f i r m w a r e c a r d , 
p r o v i d i n g you have one i n s t a l l e d , i n any 
s l o t i n y o u r A p p l e . 

Two v e r s i o n s o f Memory Master a r e 
a v a i l a b l e on t h e Legend d i s k e t t e . 
V e r s i o n 2.0 i s f o r o l d e r programs ( t h i s 
program w i l l n ot work w i t h t h e D i s k 
E m u l a t o r ) w h i c h s p e c i f y i t and v e r s i o n 
3.0 i s used f o r c o m p a t i b i l i t y w i t h D i s k 
E m u l a t o r 5.0. 

Memory M a s t e r p r o v i d e s many f e a t u r e s 
and s e v e r a l p o w e r f u l e x t e n s i o n s t o t h e 
s t a n d a r d Apple DOS 3.3 D i s k O p e r a t i n g 
System. I t i s n o t c o m p a t i b l e w i t h Apple 
ProDOS o r SOS on t h e Apple ///. 

1) Machine language programs can a c c e s s 
t h e DOS RWTS r o u t i n e s t hrough the 
s t a n d a r d DOS page 3 v e c t o r s ($3D0 
t h r o u g h $3EC).and no a d d i t i o n a l page 
3 s p a c e i s used by Memory M a s t e r . 
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2) The < . F l i p > command a l l o w s t h e 

u s e r t o " f l i p " between DOS 3.3 and 
DOS 3.2 w i t h o u t r e - b o o t i n g , and b e s t 
o f a l l , any programs r e s i d i n g i n 
memory a r e u n a f f e c t e d by t h e " f l i p " . 
What a g r e a t way t o move a s i n g l e 
f i l e from DOS 3.3 t o DOS 3.2, or 
v i c e - v e r s a . (Memory Mas t e r 2.0 o n l y ) 

3) The <.Show> command promptly 
d i s p l a y s t h e c u r r e n t DOS v e r s i o n i n 
use . (Memory Master 2.0 o n l y ) 

4) The <.Bstat> command d i s l p a y s t h e 
h e x i d e c i m a l s t a r t i n g a d d r e s s and 
l e n g t h of the l a s t B i n a r y f i l e 
e i t h e r BLOADed or BRUN, a v a l u a b l e 
f e a t u r e f o r BSAVEing B i n a r y f i l e s . 

5) The <.Apple> command p l a c e s t h e 
u s e r i n t o t h e Apple M o n i t o r . 

6) The <.Mount> and <.Update> commands 
• a r e used i n c o n j u c t i o n w i t h D i s k 
E m u l a t o r 5.0 and a r e o n l y a v a i l a b l e 
under Memory Master. 3.0. 

These commands may be e n t e r e d by 
t y p i n g i n a p e r i o d (".") and t h e f i r s t 
l e t t e r o f t h e command. F o r example: .A 
i s the command f o r .APPLE. T h e s e 
commands s h o u l d not be c o n f u s e d w i t h t h e 
dot commands used i n the Super E m u l a t o r . 
T h e r e i s no " . F " command i n t h e Super 
E m u l a t o r and the ".S" command i s used t o 
show t h e s t a t u s o f t h e emulated d r i v e s , 
whereas i n Memory Master, i t i s used t o 
show t h e s t a t u s o f t h e DOS i n u s e . 
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I n s e r t t h e Legend d i s k e t t e i n t o t h e 
d r i v e and boot-up i n the normal manner 
a s d e s c r i b e d i n t h e Apple DOS Manual and 
t h e n t y p e : 

BRUN MEMORY MASTER 2.0 

The program w i l l b e g i n e x e c u t i o n 
a f t e r i t h a s been l o a d e d i n t o memory ahd^ 
c h e c k s t o make s u r e t h a t DOS i s a l r e a d y 
i n t h e machine a t t h e c o r r e c t a d d r e s s . 
I f t h e r e i s any problem, t h e program 
r e t u r n s t o BASIC and d i s p l a y s t h e 
f o l l o w i n g message: 

INCORRECT DOS INSTALLED IN THE MACHINE. 

Set-up 

The program w i l l prompt t h e u s e r 
w i t h t h r e e i m p o r t a n t s e t - u p q u e s t i o n s . 
T h e s e q u e s t i o n s a r e : 

WHAT SLOT I S FIRMWARE CARD IN ( 0 - 7 ) ? 0 
WHAT SLOT I S THE RAM CARD IN ( 0 - 7 ) ? 0 
WHICH BANK SHOULD DOS GO INTO ( 0 - 3 ) ? 0 

The u s e r s u p p l i e d a n s wers t o t h e s e 
q u e s t i o n s a r e used t o s e t up t h e memory 
management r o u t i n e s i n c o r p o r a t e d i n t o 
MEMORY MASTER. L e t ' s go thr o u g h t h e s e 
q u e s t i o n s , one a t a ti m e . 
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WHAT SLOT I S FIRI4V7ARE CARD IN ( 0 - 7 ) ? 0 

Type i n t h e s l o t number, i n t h e 
range from 0 thr o u g h 7, of the I n t e g e r 
or A p p l e s o f t Firmware c a r d . I f no 
Firmware c a r d i s i n s t a l l e d t h e n s i m p l y 
p r e s s RETURN. 

WHAT SLOT I S THE RAM CARD IN ( 0 - 7 ) ? 0 

Type i n the s l o t n u m b e r , i n t h e 
range from 0 through 7, of t h e LEGEND 
RAM c a r d ( o r 16K RAM c a r d i f y o u ' r e not 
u s i n g t h e Legend RAM c a r d ) . U s i n g t h i s 
program w i t h t h e I8SRC r e q u i r e s t h a t t h e 
S w i t c h be i n t h e W r i t e E n a b l e p o s i t i o n 
( s w i t c h u p ) . 

WHICH BANK SHOULD DOS GO INTO ( 0 - 3 ) ? 0 

I f you a r e u s i n g one o f the I 6 K . RAM 
c a r d s t h e n s i m p l y p r e s s RETURN i n 
re s p o n s e t o t h i s q u e s t i o n . 

I f you a r e u s i n g t h e Legend RAM c a r d 
t h e n t y p e i n the Bank number t o be used 
f o r t h e r e l o c a t e d D i s k O p e r a t i n g System 
(DOS). P l e a s e note, when t h e Legend c a r d 
i s i n s t a l l e d i n s l o t 0 t h a t Bank 0 on 
the c a r d w i l l c o n t a i n the Language 
m i s s i n g i n ROM on t h e Apple motherboard. 
I f a Firmware c a r d i s b e i n g used 
( q u e s t i o n I ) t h e n you may use any o f t h e 
64K Banks on t h e S'Card f o r DOS. 
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I n s e r t t h e Legend d i s k e t t e i n t o the 
d r i v e and boot-up i n t he normal manner 
as d e s c r i b e d i n t h e Apple DOS Manual and 
t h e n t y p e : 

BRUN MEMORY MASTER 3.0 

The program w i l l b e g i n e x e c u t i o n 
a f t e r i t h a s been l o a d e d i n t o memory and 
c h e c k s t o make s u r e t h a t DOS i s a l r e a d y 
i n t h e machine a t t h e c o r r e c t a d d r e s s . 
I f t h e r e i s any problem t h e program 
r e t u r n s t o BASIC and d i s p l a y s t h e 
f o l l o w i n g message: 

' • MUST HAVE 48K DOS 

Set-up 

The program w i l l prompt t h e u s e r 
w i t h i m p o r t a n t s e t - u p q u e s t i o n s . 

RESERVE I 6 K IN SLOT 0 FOR LANGUAGE ?Y 

I f you w i s h t o r e s e r v e s p a c e i n t he 
c a r d i n s l o t z e r o , type r e t u r n o r Y. I f 
you have no need f o r an a l t e r n a t e 
l a n g u a g e , t y p e N. 

ARE YOU USING THIS PROGRAM IN CONJUCTION 
WITH DISK EMULATOR 5.0 ?N 

I f you a r e u s i n g D i s k E m u l a t o r 5.0, 
answer Y. Remember, you must f i r s t 
i n s t a l l t h e D i s k E m u l a t o r and then 
r e t u r n t o t h i s program. A l s o , you must 
answer t h e q u e s t i o n s t h e same i n both 
programs. 
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DO YOU WISH TO DECREASE DOS LOADING 
TIMES BY A FACTOR OF 4 ? 

I f you w i s h t o have a q u i c k l o a d i n g 
DOS, answer Yes to t h i s q u e s t i o n . I f you 
have e x p e r i m e n t e d w i t h t h e q u i c k l o a d e r 
p r o v i d e d and found t h a t i t d o e s n ' t work 
w i t h your a p p l i c a t i o n , answer No. I f you 
a r e u s i n g D i s k E m u l a t o r i n c o n j u n c t i o n 
w i t h Memory Master 3.0, you c o u l d answer 
No even i f you have answered Yes t o t h i s 
same q u e s t i o n when you i n s t a l l e d t h e 
D i s k E m u l a t o r . 

A ) B O R T , D N S T A L L OR C ) R E A T E T U R N K E Y F I L E 

I f you made a m i s t a k e and don't want 
t o go any f u r t h e r , answer Abort t o 
c a n c e l t h e program. Answering w i t h an 1 
w i l l i n s t a l l t h e r e s u l t i n g c o n f i g u r a t i o n 
and C. w i l l c r e a t e a custom t u r n k e y 
program named TURNKEY.MM ( T h i s i s a 
b i n a r y f i l e . ) . See page 4-17, Turnkey 
S e t Up f o r f u r t h e r i n f o r m a t i o n . 
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The m o d i f i e d D i s k O p e r a t i n g System 
i n s t a l l e d i n RAM on t h e Legend RAM c a r d 
( o r 16K RAM c a r d ) by Memory Master i s 
u s e d i n e x a c t l y t h e s a m e manner as 
s t a n d a r d Apple DOS 3.3, w i t h t h e 
f o l l o w i n g e x c e p t i o n s : 

1) The DOS " I N l T " command has been 
d i s a b l e d . When you need t o 
i n i t i a l i z e d i s k e t t e s s i m p l y boot-up 
th e SYSTEM MASTER d i s k e t t e which 
l o a d s s t a n d a r d (and u n m o d i f i e d ) 
Apple DOS i n t o t h e machine and then 
i n i t i a l i z e y our b l a n k d i s k e t t e s . 

2) The DOS "CATALOG" command d i s p l a y s 
t h e number o f unused s e c t o r s 
r e m a i n i n g on e a c h d i s k e t t e a s you 
c a t a l o g i t . 

3) F o u r new DOS commands have been 
added t o t h e system. These new 
commands and t h e i r u s e s a r e 
d e s c r i b e d below. 

.F o r .FlipDOS (Memory Master 2.0) 

The . F l i p command w i l l a u t o m a t i c a l l y 
s w i t c h between DOS 3.3 and DOS 3.2. 
The command works i n e i t h e r d i r e c t i o n , 
t h a t i s , i f you a r e c u r r e n t l y i n DOS 3.3 
t h e n t h e . F l i p command w i l l p l a c e you 
i n t o DOS 3.2, and v i c e - v e r s a . 

The . F l i p command can be t y p e d i n 
d i r e c t l y from t h e Apple keyboard o r i t 
can be used i n s i d e your programs by 
u s i n g t h e s t a n d a r d Apple DOS p r i n t 
c o n t r o l - D s y n t a x . 
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Example 1 
lOQ D$=CHR$(4): :REM CTRL-D 

. 110 PRINT D$; " . F L I P " 

A l l programs-, p o i n t e r s and v a r i a b l e s -
r e m a i n unchanged d u r i n g t h e "FLIP""^^ 
o p e r a t i o n . T h i s , gives- t h e u s e r t h e 
c a p a b i l i t y t o t r a n s f e r f i l e s between 
d i f f e r e n t t y p e s o f DOS d i s k e t t e s (13 and-
16 s e c t o r ) with, a s i m p l e LOAD, .-Fl i p and 
SAVE sequence o£ o p e r a t i o n s . 

.-S o r .ShowDOS (Memory Ma s t e r 2.0) 

T h i s command d i s p l a y s t h e c u r r e n t 
DOS i n u s e , e i t h e r DOS 3.3 (16 s e c t o r ) 
o r DOS 3.-2 (.13 s e c t o r ) . 

.B o r . B s t a t 

T h i s command d i s p l a y s ; the' 
h e x i d e c i m a l s t a r t i n g , a d d r e s s and' length; 
of; t h e l a s t B i n a r y t y p e f i l e ; t h a t was; 
e i t h e r BLOADed"; o r BRUN.- T h i s p r o v i d e s ; 
t h e u s e r w i t h : t h e s t a r t i n g : a d d r e s s ; andi 
lengt-h. parameters; r e q u i r e d ; by Apple DOS-
when BSAVElnq B i n a r y t y p e f i l e s onto 
d i s k . 

-A o r .Apple 

T h i s command,, when typed; i n from t h e 
key b o a r d , p l a c e s t h e u s e r i n t o t h e Apple 
m o n i t o r . I f you e x e c u t e d t h i s command; 
and d i d not w i s h t o , you may t y p e 3D0G 
t o g e t back i n t o BASIC. 
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Memory Usage 
N o r m a l l y Apple DOS 3.3 w i l l r e s i d e 

from $9600 t h r o u g h $BFFF i n a 48K Apple 
and DOS w i l l s e t HIMEM t o a v a l u e ' o f 
$9600 ( d e c i m a l 38400 or - 2 7 1 3 6 ) . Memory 
M a s t e r u s e s t h e top e i g h t pages o f 
memory on the motherboard f o r the Memory 
Management r o u t i n e s ($BFOO-$BFFF) and 
t h e t h r e e DOS f i l e b u f f e r s ($B800-$BEFF) 
and t h e r e s t o f DOS i s r e l o c a t e d i n t o 
RAM on t h e Legend RAM c a r d . T h i s a l l o w s 
DOS t o s e t HIMEM t o a v a l u e o f $B800 
( d e c i m a l 47104 o r - 1 8 4 3 2 ) . See F i g u r e 4 
f o r more i n f o r m a t i o n on t h e memory usage 
o f t h e Memory Mas t e r program. By t y p i n g 
PRINT 65536+FRE(0) you can show t h e 
amount o f f r e e memory a v a i l a b l e i n 
A p p l e s o f t . 

RWTS Access 
Memory Mas t e r p r o v i d e s machine 

l a n g u a g e a c c e s s t o t h e DOS Read o r W r i t e 
a T r a c k & S e c t o r (RWTS) r o u t i n e t h r o u g h 
t h e s t a n d a r d DOS page 3 v e c t o r s a s 
d e s c r i b e d i n t h e Apple DOS Manual, 
C h a p t e r 9, pages 94 - 98. The DOS JOB 
i s not r e l o c a t e d i n t o RAM on t h e Legend 
RAM c a r d b u t i s moved t o the $BFE8-$BFF8 
a d d r e s s range w i t h i n t h e Memory 
Management r o u t i n e s f o r d i r e c t a c c e s s by 
y o u r machine language programs. 
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Limitations 
Memory Master remains a c t i v e i n 

memory u n t i l you r e - b o o t . I t s h o u l d iDe 
p o i n t e d o u t t h a t any program d i s k s t h a t 
must be booted i n t o o p e r a t i o n w i l l 
d i s c o n n e c t Memory Master dhd i h s t a l i 
t h e i r own DOS i n t o memory a t the 
s t a n d a r d 48K a d d r e s s ($96dd-$BFFF) i n 
the machine. These programs, 
u n f o r t u n a t e l y , can h o t t a k e advantage 'of 
the e x t r a memory and o t h e r f e a t u r e s o f 
the Memory M a s t e r program. A l s o , any 
programs t h a t modify p o i n t e r s ' i n t e r n a l 
t o DOS o r a c c e s s ' RWTS d i r e c t l y arid not 
through t h e page 3 v e c t o r s , w i l l hot 
work c o r r e c t l y w i t h t h e Memory Master 
program a c t i v e . • 
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F i g u r e 4. Memory Map. 

DOS 3.2 
RWTS 

$F F F F + 

$FCOO I 

$F800 

$F000 + 

$ECOO I 

• . +• 

$E800 

$D500 + 

Apple 
monitor 

ROM 

B u f f e r s 

COMMAND 
PROCESSOR 

+ DOS. 
I a d d r e s s 

$C000 

+ $B800 

1 $B400 

•+ •••••••• 

$B000 

$A800 

$A400 

+ $9D00 

F i l e Manager 

-+ $E000 

DOS Command 
P r o c e s s o r 

DOS 3.3 
RWTS 

s u b r o u t i n e s 

+ - — + $D000 +---- • + 
1 s t 4K Bank 2nd 4K Bank 
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Turnkey Operations 
Memory Master Turnkey a l l o w s you t o 

use Memory Master s o f t w a r e a s an 
A p p l e s o f t Turnkey program. T h i s program 
i s used a f t e r you have c o n f i g u r e d your 
s y s t e m and a r e not going t o be c h a n g i n g 
i t . The Memory Master Turnkey program 
i s used t o e l i m i n a t e the need t o answer 
t h e s e t u p q u e s t i o n s when u s i n g Memory 
Ma s t e r s o f t w a r e . A l l the g r e a t f e a t u r e s 
o f Memory Master w i l l be implemented 
each time t h e Turnkey program i s used, 
r e d u c i n g t h e amount of time and chance 
o f e r r o r when u s i n g Memory M a s t e r . I f 
you a r e u s i n g Memory Master 3.0, t h e 
program i t s e l f i s the t u r n k e y program 
and w i l l have t o be "BRUNed". 

I f you change t h e l o c a t i o n o f t h e 
Legend c a r d s w i t h o u t c h a n g i n g t h e 
p a r a m e t e r s i n t he Turnkey program. 
Memory Master w i l l p e r f o r m w i t h 
u n p r e d i c t a b l e r e s u l t s , and most l i k e l y 
t h e s y stem w i l l "hang". The Turnkey 
program f o r 2.0 can be used a s a 
g r e e t i n g program on a d i s k e t t e t o 
a u t o m a t i c a l l y i n s t a l l Memory M a s t e r and 
th e n you can run a program u s i n g t h e 
f e a t u r e s o f Memory Master w i t h o u t h a v i n g 
t o answer t h e q u e s t i o n s . 
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Memory Master e r a s e s B A S I C ' S 
p o i n t e r s when i t moves DOS and r e s e t s 
HIMEM (HIMEM w i l l be r e s e t t o 47104, 
14336 o r $B800). T h e r e f o r e , when you 
c a l l i t from t h e BASIC Turnkey program, 
c o n t r o l w i l l not r e t u r n t o t he BASIC 
program, b u t r a t h e r t o DOS. You can 
t h e n RUN o r BRUN t h e program. You may 
w i s h t o t r y some o f the'^ Memory Master 
e x t e n s i o n s t o c o n f i r m t h a t Memory Mas t e r 
i s o p e r a t i n g p r o p e r l y . These commands 
can be found i n t h e Memory Mas t e r 
s e c t i o n o f t h e manual. 

Configuration for Turnkey 
I n c o n f i g u r i n g t h e system, i f you 

a r e not u s i n g a Firmware c a r d , you 
s h o u l d i n s t a l l t h e RAM c a r d i n s l o t 0. 
The RAM c a r d i n s l o t 0 w i l l be l o a d e d 
w i t h t h e m i s s i n g BASIC language when 
" b o o t i n g " t h e S y s t e m Master d i s k e t t e . 
Here i s an i n t e r e s t i n g s i t u a t i o n ; bank 0 
( t h e Legend RAM c a r d must be i n s l o t 0 
f o r t h i s t o happen) w i l l c o n t a i n t h e 
m i s s i n g BASIC, t h e r e f o r e , you would not 
r e l o c a t e DOS t o bank 0 i f t h e o t h e r 
BASIC i s needed. 

The most common m i s t a k e i s t o 
r e l o c a t e DOS i n bank 0 and attempt t o 
us e t h e language you j u s t k i l l e d by 
l o a d i n g DOS i n t o bank 0. Your custom 
a p p l i c a t i o n o f — - t h e Legend c a r d may 
d i c t a t e the l o c a t i o n of the r e l o c a t e d 
DOS. I n any c a s e u s e the Memory Master 
manual v e r s i o n b e f o r e implementing a 
T u r n k e y s y s t e m . 
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Memory usage w i l l r e m a i n t h e same a s 
the manual v e r s i o n of Memory Master, so 
w i l l t h e RWTS a c c e s s . As s t a t e d i n t h e 
l i m i t a t i o n s o f Memory Master, any 
program t h a t l o a d s i n under i t ' s own DOS 
w i l l d i s c o n n e c t Memory M a s t e r . T h i s 
a l s o a p p l i e s t o programs t h a t modify 
p o i n t e r s i n t e r n a l t o DOS o r a c c e s s RWTS 
d i r e c t l y . 

Turnkey Set Up for 2.0 
I t i s assumed t h a t you a r e f a m i l i a r 

w i t h how t o boot and i n i t i a l i z e 
d i s k e t t e s . I f you a r e n o t knowledgable 
i n t h e s e a r e a s , p l e a s e c o n s u l t t h e The 
DOS Manual f o r a s s i s t a n c e . When s e t t i n g 
up t h e Turnkey program, t h e f i r s t t h i n g 
i s t o c l e a r t h e Apple. Type NEW t h e n 
p r e s s <RETURN>. Now l o a d t h e t u r n k e y 
program ( I f you a r e u s i n g Memory Mas t e r 
3.0, go t o t h e 3.0 Turn k e y s e c t i o n ) by 
t y p i n g LOAD TURNKEY MM. Retype l i n e s 64, 
74 and 82 i n t h e Turnkey MM v e r s i o n 
u s i n g t h e f o l l o w i n g g u i d e l i n e s : 

64 RC = -1: REM ROM CARD 

T h i s l i n e i s used t o i n d i c a t e t h e 
l o c a t i o n o f t h e Firmware c a r d . Use a 
v a l u e from 0 t o 7 t o r e f l e c t t h e 
l o c a t i o n o f t h e Firmware c a r d . I f a 
Firmware c a r d i s not b e i n g used, do not 
change t h i s l i n e . 

74 RAM = 0: REM SLOT OF RAM CARD 
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T h i s l i n e i s used t o r e f l e c t t h e 
l o c a t i o n o f t h e Legend c a r d o r 16K RAM 
c a r d . I f you do not have a Firmware 
c a r d , t h i s w i l l most l i k e l y be i n s t a l l e d 
i n s l o t 0. I f i t i s not i n s l o t 0, 
change t h i s l i n e t o r e f l e c t t h e l o c a t i o n 
o f t h e RAM c a r d . However a RAM c a r d i s 
n e c e s s a r y i n s l o t 0 i f a Firmware c a r d 
i s not u s e d . 

82 BANK = 0 : REM BANK OF RAM 

T h i s l i n e i s used t o r e f l e c t , t h e 
bank o f RAM t h a t DOS w i l l be loaded 
i n t o . On a . l 6 K c a r d t h a t bank must be 
0. I f you l o a d DOS i n t o bank 0, t h e 
a l t e r n a t e l a n g u a g e w i l l be " c l o b b e r e d " . 
I f you have a Legend RAM c a r d , you may 
s e l e c t any o f t h e o t h e r banks (bank 1 i s 
s u g g e s t e d ) t o c o n t a i n DOS. 

Now you have t h e o p t i o n t o use t h e 
TURNKEY MM program a s a g r e e t i n g program 
t o a u t o m a t i c a l l y l o a d Memory Mas t e r 2.0. 
Ther e a r e two o p t i o n s a v a i l a b l e t o you 
a t t h i s t i m e . 

1) You c an " I N I T " the t u r n k e y program 
onto a b l a n k d i s k e t t e by t y p i n g I N I T 
TURNKEY MM. Then t r a n s f e r Memory 
Ma s t e r T u r n k e y onto t h e d i s k you 
j u s t i n i t i a l i z e d , by BLOADing MEMORY 
MASTER TURNKEY i n t o memory, and t h e n 
t y p e ( a l l on one l i n e ) : 

BSAVE MEMORY MASTER TURNKEY, 
A$2000,L$1500 
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2) You may choose t o SAVE your 
c u s t o m i z e d t u r n k e y program on t h e 
Legend d i s k by t y p i n g SAVE TURNKEY 
MM. Now t y p e LOAD HELLO. Add the 
f o l l o w i n g l i n e t o t h e HELLO program 
by t y p i n g : 

160 PRINT CHR$(4);"RUN TURNKEY MM" 

Now sav e t h e HELLO program by 
'typing:--

SAVE HELLO 
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Turnkey Set Up for 3.0 

I n t h e 3.0 v e r s i o n of Memory Master, 
t h e program w i l l a s k you i f you w i s h t o 
s e t up a t u r n k e y i n the p r o c e s s o f 
s e t t i n g t h e program up t o r u n . The way 
you s e t t h e program up w i l l be e n t e r e d 
a s t h e t u r n k e y i n f o r m a t i o n i n t h e f i l e 
c a l l e d TURNKEY.MM. 

A f t e r t h e Memory Master program i s 
t o l d t o make a t u r n k e y f i l e , i t w i l l a s k 
you what program you w i s h t o run a f t e r 
i t i s s e t up. You w i l l be a b l e t o BRUN, 
RUN o r even EXEC t h i s program, t o a l l o w 
you more f l e x i b i l i t y . There a r e no 
r e s t r i c t i o n s a s t o t h e c o n t e n t o f t h i s 
program. J u s t t y p e i n t h e name of t h e 
n e x t program you w i s h t o run and p r e s s 
RETURN. Then e n t e r t h e l e t t e r f o r t h e 
BRUN, RUN o r EXEC command. The program 
w i l l now sav e t h e t u r n k e y v e r s i o n o f f t o 
d i s k . 

To r u n t h e t u r n k e y v e r s i o n o f Memory 
M a s t e r 3.0, e n t e r t h e f o l l o w i n g l i n e 
i n t o your H e l l o program. 

10000 PRINT CHR$(4);"BRUN TURNKEY.MM" 
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L i s t i n g 1. Memory Master 
24D5 609 i t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

24D5 610 * * 
24D5 611 * <DOS MEMORY MANAGEMENT ROUTINES> * 
24D5 612 *{C) Copyright 1981-Legend Industries, Ltd.* 
24D5 613 
BFOO 614 PHS $BF00 / 
BFOO 617 • 
BFOO 203FBF 618 DOSWARM JSR EOSON ;To bank i n EOS 
BF03 4CBFD5 619 JMP $9DBF+0FFSET 
BF06 203FBF 620 DOSCOLD JSR EOSON 
BF09 C84D5 621 JMP $9D84+OFFSET 
BFOC 203FEF 622 lOPKG JSR EOSON . 
BFOF 20FDE2 623 JSR $AAFE+OFFSET 
BF12 4C63BF 624 JMP EOSOFF . 
BF15 203FBF 625 GORWTS JSR EOSON 
BF18 20B5EF 626 JSR SB7B5+OFFSET 
BFIB 4C63BF 627 JMP DOSOFF 
BFIE 203FBF 628 PKGLOC JSR EOSON 
BF21 AD0FD5 629 LEA $9D0F+OFFSET 
BF24 AC0ED5 630 LEY $9D0E+OFFSET 
BF27 4C63BF 631 JMP DOSOFF 
BF2A 203FBF 632 lOBLOC JSR EOSON 
BF2D ADC2E2 633 LEA $AAC2+0FFSET 
BF30 ACC1E2 634 LEY $AAC1+0FFSET 
BF33 4C63BF 635 JMP DOSOFF 
BF36 203FBF 636 DOSHOOKS JSR EOSON 
BF39 2051E0 637 JSR $A851+OFFSET 
BF3C 4C63BF 638 JMP DOSOFF 
BF3F 639 
BF3F 48 640 EOSON PHA ;Save accumuTator 
BF40 AD82C0 641 LEA $C082 (Write prot.cd.#0 
BF43 AD81C0 642 LEA $C081 , (Turn off slot #0 
BF46 ADFABF 643 LEA BANKNBR 
BF49 8D84C0 644 STA $0084 (Select EOS bank* 
BF4C AD83C0 645 LEA $0083 (Turn on sl o t # X 
BF4F AE83C0 646 LEA $0083 (Write enable ,# X 
BF52 68 647 PLA 
BF53 60 648 RTS 
BF54 649 
BF54 :203FBF 650 DOSIN' JSR EOSON (Select DOS bank. 
BF57 2081D6 651 JSR $E681 (EOS,input rout's 
BF5A 4C63BF 652 JMP DOSOFF 
BF5D 203FBF 653 DOSOUT JSR EOSON . (Select DOS bank. 
BF60 20BDD6 654 JSR $E6BE (DOS Output routs 
BF63 655 

(DOS Output routs 
BF63 08 656 DOSOFF PHP (Save P. 
BF64 48 657 PHA (Save A. 
BF65 A900 658 LEA #0 
BF67 8D84C0 659 STA $0084 
BF6A AD82C0 660 LEA $0082 (Turn off slot #X 
BF6D ADF9BF 661 LEA LANGIE (Get lang.ID byte 
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BF70 
BF73 
BF75 
BF78 
BF79 
BF7A 
BF7B 
BF7E 
BF81 
BF84 
BF86 
BF89 
BF8C 
BF8E 
BF8F 
BF92 
BF93 
BF94 
BF97 
BF99 
BF99 
BF9C 
BF.9F 
BFA2 
BFA5 
BFA8 
BFAB 
BFAE 
BFBl 
BFB4 
BFB7 
BFB9 
BFBB 
BFBE 
BFCl 
BFC4 
BFC7 
BFCA 
BFCD 
BFDO 
BFD3 
BFD3 
BFD6 
3FD9 
BFD9 
BFE8 

CDOOEO 
F003 
AD80C0 
68 
28 
60 
2063BF 
2C81C0 
CDOOEO 
FOOE 
2C80C0 
CDOOEO 
F006 
08 
203FBF 
28 
60 
8DF9BF 
F0F5 
2063BF 
4C36E8 
2063BF 
4CE3E3 
2063BF 
4C00EO 
2063BF 
4C03E0 
2036BF 
2065D6 
8533 
85D8 
4CD2D7 
2063BF 
4C65D8 
2063BF 
4C3CD4 
2063BF 
20F2D4 
4C3FBF 
6C360O 
6C3800 
000000 

662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
707 

Li s t i n g 1 (cont.) 
CMP $E0OO 
BEQ EXIT 
LDA $C080 . 

EXITl PLA 
PLP 
RTS 

ROMSW JSR DOSOFF 
BIT $0081 
CMP $E000 
BEQ SETLANG. 
BIT $C080 
CMP $E000 
BEQ SETLANG 

EXIT2 PHP 
JSR DOSON 
PLP 
RTS 
STA LANGID 
BEQ EXIT2 

SETLANG 

I.CHAIN 
I . ERR 
I.COLD 
I.WARM 
A. CHAIN 

A. ERR 
A.WARM 
A.RELC 

JSR 
JMP 
JSR 
JMP 
JSR 
JMP 
JSR 
JMP 
JSR 
JSR 
STA 
STA 
JMP 
JSR 
JMP 
JSR 
JMP 
JSR 
JSR 
JMP 

DOSOFF 
$E836 
DOSOFF 
$E3E3 
DOSOFF 
$E000 
DOSOFF 
$E003 -
DOSHOOKS 
$D665 
$33 
$D8 
$D7D2 
DOSOFF 
$D865 
DOSOFF 
$D43C 
DOSOFF 
$D4F2 
DOSON 

(Same as mboard ROM? 
;yes,ret.2 c a l l e r 
(Turn on slot #0 

(turn off slot #0 
( i s language in ROM? 
(i s language in RAM? 

(Save lang ID byte 

HOOKCSW JMP ($0036) 
HOOKKSW JMP ($0038) 

DFS 15,0 

Legend RAM C a r d 4-19 



Memory Master 

L i s t i n g 1 (cont.) 
BFE8 01 708 IB.TYPE HEX 01 
BFE9 60 709 IB.SLOT HEX 60 
BFEA 01 710 IB.DRVN HEX 01 
BFEB 00 711 IB.VOL HEX 00 
BFEC 11 712 IB.TRK HEX 11 
BFED 00 713 IB.SECT HEX 00 
BFEE FBB7 714 IB.DCTP ADR $B7FB 
BFFO E8B7 715 IB.BUFP ADR $B7E8 
BFF2 0000 716 HEX 0000 
BFF4 01 717 IB.CMD HEX 01 
BFF5 00 718 IB.STAT HEX 00 
BFF6 FE •719 IB.SHOD HEX FE v 
BFF7 60 720 lOBPSN HEX 60 
BFF8 01 ' 721 lOBPDN HEX 01 
BFF9 722 
BFF9 00 723 LANGID HEX 00 
BFFA 00 : 724 BANKNBR HEX 00 
BFFB 725 
BFFB 00 726 DEVPTC HEX 00 
BFFC 01 727 PPTC HEX 01 
BFFD EFD8 728 MONTC HEX EFD8 
BFFF 729 
BFFF B3 730 DOSTYPE DFS 1 
COOO 731 
COOO 732 END 
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The D i s k E m u l a t o r i s a r e m a r k a b l y 
e f f i c i e n t program f o r t h e Apple ( ] [ and 
/ / / ) computer. T h e r e a r e t h r e e programs 
on t h e Legend U t i l i t i e s d i s k e t t e w h i c h 
w i l l a c c o m p l i s h t h i s f u n c t i o n . The one 
you use depends on your a p p l i c a t i o n . 
E a c h s i m u l a t e up t o f o u r a d d i t i o n a l , 
a l m o s t i n s t a n t a c c e s s , d i s k d r i v e s f o r 
t h e s t o r a g e and r e t r e i v a l o f s t a n d a r d 
DOS 3.3 d i s k f i l e s . D i s k E m u l a t o r 4.0 
and 2.1 c a n n o t be used w i t h Memory 
M a s t e r . D i s k E m u l a t o r 5.0 i s c o m p a t i b l e 
w i t h Memory M a s t e r 3.0. 

S l o t and d r i v e i s a s s i g n e d t o each 
e m u l ated d r i v e and i s used t o a c c e s s 
t h a t d r i v e . You a r e a b l e t o a s s i g n any 
SLOT/DRIVE number t o each emulated d r i v e 
and t h e E m u l a t o r w i l l not i n t e r f e r e w i t h 
t h e o p e r a t i o n o f a p e r i p h e r a l c a r d 
i n s t a l l e d i n t h a t s l o t ( o t h e r t h a n a 
d i s k d r i v e ) i n s i d e t h e Apple. 

Disk Emulator 4.0 

The program needs t o know the 
l o c a t i o n o f t h e Firmware c a r d , i f any, 
t h e Emulated s l o t and d r i v e number(s) 
and t h e - l o c a t i o n o f the Legend RAM 
c a r d ( s ) i n t h e Apple b e f o r e i t i n s t a l l s 
i t s e l f i n t o t h e DOS. You can s u p p l y 
t h i s i n f o r m a t i o n m a n u a l l y by BRUNing t h e 
D i s k E m u l a t o r program, o r you may s u p p l y 
t h i s i n f o r m a t i o n w i t h a Turnkey 
A p p l e s o f t program t o b r i n g up t h e D i s k 
E m u l a t o r a u t o m a t i c a l l y . 
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M a n u a l l y boot t h e Legend U t i l i t i e s 
d i s k e t t e and t y p e : 

BRUN DISK EMULATOR 4.0 

The program w i l l b e g i n e x e c u t i o n 
a f t e r i t h a s been loaded i n t o memory. I t 
w i l l check t o make s u r e t h a t DOS i s 
a l r e a d y i n t h e machine a t t he c o r r e c t 
a d d r e s s . I f t h e r e i s any problem, t h e 
program r e t u r n s t o BASIC and d i s p l a y s 
the f o l l o w i n g message: 

INCORRECT DOS INSTALLED IN THE MACHINE 

T h i s message i s d i s p l a y e d i f t h e r e 
i s a n y t h i n g o t h e r t h a n t h a n a 48K DOS i n 
the machine. I f t h e r e a r e no problems, 
the Apple s c r e e n d i s p l a y s h o u l d look 
something l i k e t h e f o l l o w i n g : 

[ DISK EMULATOR 4.0 ] ( C ) COPYRIGHT, 1981 
[ U.S. PATENT PEND ] LEGEND INDUSTRIES 

ROM FIRMV/ARE CARD [ LOCATION- SLOT 0 ] 
DISK EMULATOR #1 [ SLOT X / DRIVE X ] 

[ 128K CARD SLOT X ] 
DISK EMULATOR #2 C SLOT X / D R I V E X ] 

128K CARD SLOT X ] 
DISK EMULATOR #3 : C SLOT X / DRIVE X ] 

[ 128K CARD SLOT X ] 
DISK EMULATOR #4 [ SLOT X / DRIVE X ] 

c 128K CARD SLOT X ] 
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L e t ' s e n t e r t h e p a r a m e t e r s r e q u i r e d 
by t h e D i s k E m u l a t o r ^ One par a m e t e r a t a 
t i m e . 

ROM FIRMVJARE CARD [ LOCATION- SLOT 0 ] 

Type i n t h e s l o t number, i n t h e 
ra n g e from 0 t h r o u g h 7, o f the Firmware 
c a r d . I f no Firmware c a r d i s i n s t a l l e d 
t h e n j u s t p r e s s <RETURN>. 

The D i s k E m u l a t o r w i l l manage t h e 
s e l e c t i o n o f t h e language c o n t a i n e d on 
t h e Firmware c a r d or t h e language 
c o n t a i n e d i n ROM on t h e motherboard when 
t h e l o c a t i o n o f t h e Firmware c a r d i s 
r e p o r t e d h e r e . 

The E m u l a t o r w i l l use s l o t 0 a s t h e 
d e f a u l t s l o t f o r t h e language m i s s i n g i n 
ROM on t h e motherboard when no Firmware 
c a r d i s p r e s e n t and c o n s e q u e n t l y w i l l 
r e c o g n i z e a 16K RAM c a r d l i k e t h e Apple 
Language c a r d o r Bank 0 on t h e Legend 
RAM c a r d when e i t h e r o f t h e s e c a r d s i s 
p r e s e n t i n s l o t 0. One bank o f t h e 
Legend RAM c a r d i s used i n t h i s c a s e . 

DISK EMULATOR #1 [ SLOT X / DRIVE X ] 

Type i n t h e s l o t number ( 0 - 7 ) t h e n 
t h e d r i v e number (1 o r 2) t h a t t h e f i r s t 
E m u l a t o r w i l l r e s p o n d t o . I f you have a 
s i n g l e d i s k d r i v e i n s l o t 6 the n u s e 
SLOT 6 / DRIVE 2 f o r the emulated d r i v e . 
I f you ha v e two d i s k d r i v e s i n s l o t 6, 
u s e SLOT 5 / DRIVE 1 f o r t h e emulated 
d r i v e . T h i s i s t h e s u g g e s t e d 
c o n f i g u r a t i o n f o r t h e Apple ///. 
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You can use any s l o t f o r t he 
emulated d r i v e and i t w i l l not i n t e r f e r e 
w i t h the o p e r a t i o n o f a p e r i p h e r a l c a r d 
i n s t a l l e d i n t h a t s l o t ( i t w i l l 
i n t e r c e p t commands t o a d i s k d r i v e ) . 
T h i s means t h a t you can use SLOT 5 / 
DRIVE 1 f o r the emulated d r i v e and i t 
w i l l not i n t e r f e r e w i t h t h e o p e r a t i o n of 
a p r i n t e r , c l o c k o r any o t h e r t y p e of 
c a r d t h a t i s p h y s i c a l l y i n s t a l l e d i n 
t h a t s l o t . 

**** S p e c i a l Note **** You s h o u l d 
not a s s i g n a SLOT / DRIVE number t o t h e 
emul a t o r t h a t i s a l r e a d y b e i n g used by 
an Apple d i s k d r i v e b e c a u s e t h i s w i l l 
d i s a b l e t h e d i s k d r i v e . 

[ 128K CARD SLOT X ] 

Type i n t h e s l o t number (from 0 t o 
7) o f t h e Legend RAM c a r d . 

I f a Firmware c a r d i s p r e s e n t , o r i f 
the Legend RAM c a r d i s i n s t a l l e d i n any 
s l o t o t h e r t h a n s l o t 0, t h e n DISK 
EMULATOR w i l l use t h i s c a r d f o r t he 
s t o r a g e of 512 s e c t o r s o f i n f o r m a t i o n 
(128K b y t e s ) o r g a n i z e d a s d i s k t r a c k s 3 
through 34. The memory map f o r t h i s 
c o n f i g u r a t i o n i s shown i n F i g u r e 5. 
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Figure 5. RAM c a r d Memory Map w/o 

Bank 0 

$FF F F + 
I 
I T r a c k 6 
I 

$F000 + 
i 
I T r a c k 5 

•'••I . 
+___— + $E000 + ~ 
.1 I I 
I T r a c k 3 I I T r a c k 4 
I I I 
+ — + $D000 + — 
1 s t 4K Bank 2nd 4K Bank 

I f a Firmware c a r d i s not p r e s e n t and 
t h e Legend RAM c a r d i s i n s t a l l e d i n s l o t 
0 t h e n t h e D i s k E m u l a t o r w i l l r e t a i n t h e 
f i r s t T 6 K bank o f RAM on t h e c a r d (Bank 
0) f o r t h e language m i s s i n g i n ROM on 
t h e Apple motherboard and w i l l u t i l i z e 
b a n k s 1 t h r o u g h 7 f o r t h e s t o r a g e o f 448 
s e c t o r s o f i n f o r m a t i o n (112K b y t e s ) 
o r g a n i z e d a s d i s k t r a c k s 7 t h r o u g h 34. 
The memory map o f bank 0 i s shown i n 
F i g u r e 6. 

BASIC 
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Figure 6. RAM c a r d Memory Map w i t h BASIC 

Bank 0 

$FFFF +- — + 
• I ' • • • • •! 

I Monitor I 
I I 

$F800 + + 
1 I 
I BASIC I 

§F000 + — — • + 
'• \ 

I BASIC I 
I I 

+ — + $E000 + + 
I I . I I 
i EMPTY I I BASIC | 

: I I r I 
4- + $D000 + + 
1 s t 4K Bank 2nd 4K Bank 

DISK EMULATOR 4.0 does not p r o v i d e 
f o r t h e s t o r a g e o f t r a c k s 0, 1 and 2 on 
the emulated d r i v e . These t r a c k s 
u s u a l l y c o n t a i n the D i s k O p e r a t i n g 
System (DOS) on a f l o p p y d i s k and a r e 
not n o r m a l l y a v a i l a b l e f o r the s t o r a g e 
o f d i s k f i l e s . 
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You have j u s t s u p p l i e d t h e 
p a r a m e t e r s n e c e s s a r y f o r o p e r a t i o n o f 
EMULATOR #1. I f you a r e not going t o 
implement EMULATOR #2, EMULATOR #3 o r 
EMULATOR #4 t h e n s i m p l y p r e s s <RETURN> 
i n r e s p o n s e t o t h e emulated S l o t / D r i v e 
prompts and t h e LEGEND c a r d S l o t 
a s s i g n m e n t prompts f o r each o f t h e 
r e m a i n i n g t h r e e emulators). ^ ' 

I f you have more t h a n one Legend 
c a r d and you w i s h t o implement EMULATOR 
#2 t h e n t y p e i n t h e S l o t and D r i v e t h a t 
t h i s e m u l a t o r w i l l r espond t o a s w e l l a s 
th e l o c a t i o n o f t h e second Legend c a r d 
j u s t l i k e you did- f o r EMULATOR #1. 
S i m i l a r l y , t y p e i n t h e , p a r a m e t e r s f o r 
EMULATOR #3 and EMULATOR #4 i f you w i s h , 
o r s i m p l y p r e s s <RETURN> i n r e s p o n s e t o 
t h e e mulated S l o t / D r i v e and 128K S l o t 
prompts f o r t h e l a s t two e m u l a t o r s . 

(A)BORT, ( I ) N S T A L L OR (R)ESTORE ? I 

P r e s s 'A' t o Abort and r e t u r n t o 
BASIC w i t h o u t i n s t a l l i n g o r r e s t o r i n g 
t h e D i s k E m u l a t o r . 

P r e s s T V t o I n s t a l l t h e D i s k 
E m u l a t o r and i n i t i a l i z e t h e d i r e c t o r y on 
a l l o f t h e em u l a t e d , d r i v e s . The D i s k 
E m u l a t o r w i l l a u t o m a t i c a l l y s e t up t h e 
d i r e c t o r y on ea c h emulated d r i v e w i t h 
496 f r e e s e c t o r s (432 f r e e s e c t o r s i f 
bank 0 o f the 1 s t RAI'l c a r d c o n t a i n s 
B A S I C ) . 
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P r e s s 'R' t o R e s t o r e o r r e c o n n e c t 
the D i s k E m u l a t o r w i t h o u t i n i t i a l i z i n g 
t h e d i r e c t o r y on t h e emulated d r i v e s . 
D i s k E m u l a t o r i s d i s c o n n e c t e d when you 
re b o o t DOS i n t o t h e Apple, t h e R e s t o r e 
command i s used t o r e c o n n e c t t h e D i s k 
E m u l a t o r w i t h a l l o f t h e i n f o r m a t i o n on 
the emulated d r i v e ( s ) i n t a c t . 

Mount and Update 
Mount 

D i s k E m u l a t o r p r o v i d e s two new DOS 
commands f o r each o f t he f o u r emulated 
d r i v e s . The Mount command c o p i e s t h e 
f l o p p y d i s k e t t e i n the S l o t and D r i v e 
t h a t you s p e c i f y t o t h e e m u l a t o r t h a t 
you s p e c i f y . T h i s command a l l o w s you t o 
mount your a p p l i c a t i o n s o f t w a r e i n t o t h e 
emulator q u i c k l y , u s u a l l y i n l e s s t h a n 
18 s e c o n d s . See F i g u r e 7. 

Figure 7. Mount commands. 

Command F u n c t i o n 

.M1,S6,D1 Copy t h e f l o p p y d i s k e t t e 
i n S l o t 6 / D r i v e 1 
i n t o E m u l a t o r #1. 

.M2,S6,D2 Copy the f l o p p y d i s k e t t e 
i n S l o t 6 / D r i v e 2 
i n t o E m u l a t o r #2. 

.M3,S6,D1 Copy the f l o p p y d i s k e t t e 
i n S l o t 6 / D r i v e 1 
i n t o E m u l a t o r #3. 

.M4,S6,D1 Copy t h e f l o p p y d i s k e t t e 
i n S l o t 6 / D r i v e 1 
i n t o E m u l a t o r #4. 
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The Mount command i s a t r u e DOS 
command and i t can be used i n immediate 
mode by t y p i n g i t i n a t t h e key b o a r d o r 
d e f e r r e d mode from w i t h i n a program by 
u s i n g t h e s t a n d a r d Apple DOS p r i n t 
c o n t r o l - D s y n t a x . F o r example: 

800 PRINT CHR$(4);".M1,S6,D1" 

The Mount command c o p i e s o n l y t h o s e 
t r a c k s on t h e f l o p p y d i s k e t t e t h a t t h e 
D i s k E m u l a t o r can s t o r e . I f you a r e 
e m u l a t i n g a f u l l d i s k t h e n you w i l l 
mount t r a c k s 3 th r o u g h 34 i n t o t h e 
emulated d r i v e . I f you a r e u s i n g bank 0 
t o c o n t a i n t h e language m i s s i n g from.the 
motherboard you w i l l s t a r t mounting a t 
t r a c k 7 i n s t e a d o f t r a c k 3. R e f e r t o 
F i g u r e s 4 and 5 f o r a comparison. 

When you emulate a n y t h i n g l e s s t h a n 
a f u l l d i s k (32 t r a c k s ) you must i n s u r e 
t h a t t h e d i s k f i l e s on t h e f l o p p y 
d i s k e t t e t h a t you mount a r e a l l l o c a t e d 
w i t h i n t h e s p e c i f i e d range o f t r a c k s . 

The SPECIAL FORMAT program on your 
Legend d i s k e t t e i s a u t i l i t y program 
w h i c h h e l p s you s e t up p a r t i a l d i s k s 
e s p e c i a l l y f o r u s e w i t h t h e Mount and 
Update commands. Use o f t h e SPECIAL 
FORMAT program i s d e s c r i b e d l a t e r i n 
t h i s manual. 
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Update 

The Update command c o p i e s t h e 
c o n t e n t s of t h e emulator t h a t you 
s p e c i f y onto a f l o p p y d i s k i n t h e S l o t 
and D r i v e t h a t you s p e c i f y . T h i s i s 
u s e f u l when any d a t a f i l e s have been 
m o d i f i e d d u r i n g t h e o p e r a t i o n o f your 
a p p l i c a t i o n program. The Update command 
l e t s you t o r e c o r d the changes on t h e 
emulated d i s k p e r m a n e n t l y on a f l o p p y 
d i s k e t t e . See F i g u r e 8. 

Figure 8. update commands 

Command F u n c t i o n 

.U1,S6,D1 Copy E m u l a t o r #1 
onto t h e f l o p p y d i s k e t t e 
i n S l o t 6 / D r i v e 1. 

.U2,S6,D2 Copy E m u l a t o r #2 
onto the f l o p p y d i s k e t t e 
i n S l o t 6 / D r i v e 2. 

.U3,S6,D1 Copy E m u l a t o r #3 
onto the f l o p p y d i s k e t t e 
i n S l o t 6 / D r i v e 1. 

.U4,S6,D2 Copy E m u l a t o r #4 
onto t h e f l o p p y d i s k e t t e 
i n S l o t .6 / D r i v e 2. 

The Update command i s a t r u e DOS 
command and, l i k e t h e Mount command, i t 
can be used i n immediate mode by t y p i n g 
i t i n a t the k e y b o a r d or d e f e r r e d mode 
from w i t h i n a program by u s i n g ' t h e 
s t a n d a r d Apple DOS p r i n t c o n t r o l - D 
s y n t a x . F o r example: 
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900 PRINT CHR$(4);".U1,S6,D1" 

The Update command c o p i e s o n l y t h o s e 
t r a c k s onto t h e f l o p p y d i s k e t t e t h a t a r e 
c o n t a i n e d on t h e emulated d r i v e . I f t h e 
emu l a t e d d r i v e i s a f u l l d i s k t h e n 
t r a c k s 3 t h r o u g h 34 or t r a c k s 7 th r o u g h 
34 w i l l be w r i t t e n onto t h e f l o p p y 
d i s k e t t e , depending on whether or not 
BASIC i s c o n t a i n e d i n bank 0 on the RAM 
c a r d . 

* * CAUTION * * 

The Mount and Update commands s h o u l d 
be u s e d w i t h extreme c a r e . You s h o u l d 
f o r m a t s e v e r a l f l o p p y ' d i s k e t t e s a s 
' P a r t i a l ' d i s k e t t e s w i t h t h e SPECIAL 
FORMAT program when t h e D i s k E m u l a t o r i s 
s e t up t o emulate a n y t h i n g l e s s t h a n a 
f u l l d i s k ( t r a c k s 3 through 3 4 ) . Any 
f i l e s t h a t t h e u s e r c o p i e s onto t h e s e 
d i s k e t t e s w i l l be p l a c e d i n t h e c o r r e c t 
a r e a o f t h e d i s k e t t e . 

D i s k E m u l a t o r i s . t he p e r f e c t 
s o l u t i o n f o r t h o s e a p p l i c a t i o n s t h a t 
r e q u i r e a l o t o f t i m e l y d i s k a c c e s s . 

Now, f o r t h e f i r s t t i me, e v e r y b y t e 
o f memory on t h e Legend RAM c a r d can be 
a c c e s s e d w i t h t h e s t a n d a r d DOS 3.3 d i s k 
commands ( i . e . LOAD, SAVE, OPEN, READ 
and WRITE) i n BASIC, or t h e DOS RWTS 
s u b r o u t i n e s i n machine language. 

Legend RAM Ca r d 5-11 



Disk Emulator 4.0 

Your a p p l i c a t i o n programs and i t s 
a s s o c i a t e d d i s k f i l e s can be c o p i e d i n t o 
the emulated d r i v e and r u n from t h e r e 
w i t h g r e a t speed improvement. To g a i n 
a c c e s s t o t h e emulated d r i v e ( s ) s i m p l y 
use t h e o p t i o n a l s l o t and d r i v e 
p a r a m e t e r s o f the emulated d i s k i n one 
of t h e DOS commands. F o r example: i f 
emulator #1 emulates S l o t 5 / D r i v e 1 
then t y p e i n t he f o l l o w i n g command. 

CATALOG,S5, D l 

Once t h e emulated d r i v e h a s been 
a c c e s s e d i t remains t h e d e f a u l t d r i v e 
u n t i l a n o t h e r s l o t and d r i v e i s used i n 
a DOS command. 

The emulated d r i v e ' s d i r e c t o r y does 
not c o n t a i n any f i l e s when you i n i t i a l l y 
i n s t a l l t h e D i s k E m u l a t o r . You may copy 
s i n g l e f i l e s from f l o p p y d i s k onto t h e 
emulated d i s k by u s i n g t h e F I D program 
on t h e DOS 3.3 System M a s t e r d i s k or you 
can copy an e n t i r e f l o p p y d i s k onto t h e 
emulated d r i v e w i t h the COPY or COPYA 
programs on t he System Master d i s k . 
These programs p r o v i d e t h e same f e a t u r e s 
as t h e Mount and Update, but more time 
i s needed f o r t h e o p e r a t i o n . 
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Technical 
DISK EMULATOR 4.0 i s r e m a r k a b l y 

compact, u s i n g o n l y 512 b y t e s o f memory 
when i n s t a l l e d w i t h i n DOS, y e t so v e r y 
p o w e r f u l b e c a u s e i t t a k e s advantage o f 
t h e o r g a n i z a t i o n and power b u i l t i n t o 
DOS 3.3. The e m u l a t o r i s a s much a s 300% 
f a s t e r t h a n t h e Apple d i s k d r i v e b e c a u s e 
i t e l i m i n a t e s d e l a y s such a s motor speed 
and s t e p p i n g , w h i c h a r e a s s o c i a t e d w i t h 
the d i s k d r i v e hardware. S i n c e t h e 
E m u l a t o r does use 512 b y t e s o f memory, 
DOS w i l l s t a r t a t 37888 ($9400) i n s t e a d 
o f 38400 ($9600) which i s 512 b y t e s 
l o w e r t h a n t h e normal DOS HIMEM:. HIMEM: 
w i l l be r e s e t a c c o r d i n g l y . 

DISK EMULATOR 4.0 e m u l a t e s 256 
s e c t o r s f o r e v e r y 64K o f RAM on a Legend 
RAM c a r d . A 128K c a r d can emulate 32 
t r a c k s ( t r a c k s 3 t h r u 3 4 ) . T r a c k s 0 
th r o u g h 2 a r e n o r m a l l y r e s e r v e d f o r DOS 
and a r e t h e r e f o r e not emulated by t h i s 
program. D i s k E m u l a t o r 4.0 w i l l s u p p o r t 
up t o f o u r Legend 128K RAM c a r d s 
p r o v i d i n g a t o t a l o f 512K b y t e s ( h a l f 
megabyte) o f o n l i n e memory, a l l 
o r g a n i z e d a s f o u r 128K b y t e , f a s t 
a c c e s s , d i s k d r i v e s . Although t h e S'Card 
w i l l go t o 1 Megabyte, t h i s program w i l l 
o n l y u s e 128K o f i t s c a p a c i t y . See t h e 
s e c t i o n on v e r s i o n 5.0 f o r f u l l S'Card 
usage. J .... 
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Turnkey 
The D i s k E m u l a t o r can be i n s t a l l e d 

i n t o t h e Apple w i t h an A p p l e s o f t Turnkey-
program, t h u s e l i m i n a t i n g t h e need t o 
t y p e i n a l l o f the s l o t and d r i v e 
p a r a m e t e r s t h a t D i s k E m u l a t o r r e q u i r e s 
f o r o p e r a t i o n . 

The Turnkey program w i l l BLOAD the 
D i s k E m u l a t o r i n t o memory and t h e n POKE 
i n t h e r e q u i r e d S l o t and D r i v e 
p a r a m e t e r s b e f o r e i n s t a l l i n g t h e D i s k 
E m u l a t o r i n t o t h e Apple. The Turnkey 
program r e m a i n s i n c o n t r o l o f t h e Apple 
a f t e r t h e i n s t a l l a t i o n and c o n s e q u e n t l y 
th e l a s t l i n e i n t h e program may be a 
d i s k command s u c h as CATALOG, t o d i s p l a y 
t h e d i r e c t o r y o f t h e h d i s k , o r RUN, t o 
run one o f your programs. 

B e f o r e you can use the Turn k e y 
program you must c u s t o m i z e i t t o r e f l e c t 
the S l o t and D r i v e numbers o f t h e 
emulated d r i v e s and the l o c a t i o n o f the 
Legend RAM c a r d s i n s t a l l e d i n your 
Apple. The sample Turnkey program 
c a l l e d 'TURNKEY' on your Legend d i s k i s 
l i s t e d f o r y o u r c o n v e n i e n c e i n L i s t i n g 
5. T h i s program can be m o d i f i e d t o 
r e f l e c t the c o n f i g u r a t i o n o f y o u r D i s k 
E m u l a t o r . 

LOAD TURNKEY (DEM 4.0) program i n t o 
memory and r e t y p e l i n e s 100 t h r o u g h 240 
u s i n g t h e f o l l o w i n g g u i d e l i n e s : 
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100 RC = 0 
Use a v a l u e i n t h e range from 0 
t h r o u g h 7 t h a t c o r r e s p o n d s t o t h e 
l o c a t i o n o f t h e I n t e g e r o r A p p l e s o f t 
Firmware c a r d . I f no Firmware c a r d 
i s i n s t a l l e d t h e n use t h e v a l u e 0. 

110 S I = 6 
Use a v a l u e i n t h e range from 1 
t h r o u g h 7 t h a t c o r r e s p o n d s t o t h e 
SLOT number t h a t EMULATOR #1 w i l l 
r e s p o n d t o . 

120 D l = 2 
Use t h e v a l u e 1 or 2 t h a t 
c o r r e s p o n d s t o t h e DRIVE number t h a t 
EMULATOR #1 w i l l respond t o . 

130 K l = 0 
Use a v a l u e i n t h e range from 0 
t h r o u g h 7 t h a t c o r r e s p o n d s t o t h e 
l o c a t i o n o f t h e RAM c a r d . 

160 S2 = 15 
Use a v a l u e i n t h e range from 1 
t h r o u g h 7 t h a t c o r r e s p o n d s t o t h e 
SLOT number t h a t EMULATOR #2 w i l l 
r e s p o n d t o o r use t h e v a l u e 15 t o 
i n d i c a t e t h a t EMULATOR #2 w i l l not 
be implemented. 

170 D2 = 15 
Use t h e v a l u e 1 o r 2 t h a t 
c o r r e s p o n d s t o t h e DRIVE number t h a t 
EMULATOR #2 w i l l respond t o o r use 
th e v a l u e 15 t o i n d i c a t e d t h a t 
EMULATOR #2 w i l l not be implemented. 

Legend RAM C a r d 5-15 



Disk Emulator 4.0 

180 K2 = 15 
Use a v a l u e i n t h e range from 0 
t h r o u g h 7 t h a t c o r r e s p o n d s t o t h e 
l o c a t i o n o f a second Legend c a r d o r 
use t h e v a l u e 15 t o i n d i c a t e t h a t a 
second c a r d i s not a v a i l a b l e . 

210 S3 = 15 
Use a v a l u e i n t h e range from 1 
th r o u g h 7 t h a t c o r r e s p o n d s t o t h e 
SLOT number t h a t EMULATOR #3 w i l l 
r e spond t o or use t h e v a l u e 15 t o 
i n d i c a t e t h a t EMULATOR #3 w i l l n ot 
be implemented. 

220 D3 = 15 
Use t h e v a l u e 1 o r 2 t h a t 
c o r r e s p o n d s t o t h e DRIVE number t h a t 
EMULATOR #3 w i l l r e s p o n d t o or use 
the v a l u e 15 t o i n d i c a t e t h a t 

. EMULATOR #3 w i l l n ot be implemented. 

230 K3 = 15 
Use a v a l u e i n t h e range from 0 
th r o u g h 7 t h a t c o r r e s p o n d s t o t h e 
l o c a t i o n of a t h i r d Legend c a r d o r 
use t h e v a l u e 15 t o i n d i c a t e t h a t a 
t h i r d c a r d i s not a v a i l a b l e . 

280 K4 = 15 
Use a v a l u e i n the range from 1 
thro u g h 7 t h a t c o r r e s p o n d s t o t h e 
l o c a t i o n o f a f o u r t h Legend c a r d Oor 
use the v a l u e 15 t o i n d i c a t e t h a t a 
f o u r t h c a r d i s not a v a i l a b l e . 
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. L i n e 540 may r e f l e c t , t h e n e x t 
command you would e x e c u t e i f t h i s s e t - u p 
were done m a n u a l l y . For example: i f you 
a r e g o i n g t o Mount the d a t a from t h e 
d i s k i n d r i v e 2, you would change l i n e 
540 t o : 

540 PRINT CHR$(4);".M1,S6,D2" 

SAVE t h i s custom Turnkey program 
onto a n o t h e r d i s k e t t e f o r t e s t i n g : 

SAVE TURNKEY 

The DISK EMULATOR 4.0 program can 
a l s o be t r a n s f e r r e d onto a n o t h e r 
d i s k e t t e by BLOADing i t i n t o memory and 
t h e n t y p i n g : 

BSAVE DISK EMULATOR 4.0,A$2000,L$AOO 
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Special Format program 
The S p e c i a l Format program l e t s you 

c r e a t e s p e c i a l ' p a r t i a l ' d i s k e t t e s w h i c h 
may be used f o r t he s t o r a g e o f d a t a . 
T h i s program w i l l i n i t i a l i z e b l a n k 
d i s k e t t e s and t h e n mark t h e Volume T a b l e 
Of C o n t e n t s (VTOC) i n t he d i r e c t o r y o f 
t h e d i s k e t t e s t o show t h a t o n l y t h e 
t r a c k s i n t h e s p e c i f i e d range a r e 
a v a i l a b l e f o r t h e s t o r a g e o f d a t a 

Once t h e f l o p p y d i s k e t t e h a s been 
f o r m a t t e d and marked as a P a r t i a l D i s k 
you may copy i n d i v i d u a l f i l e s t o i t w i t h 
t h e Apple F I D program on t h e System 
M a s t e r d i s k . A l l f i l e s w i l l be w r i t t e n 
t o t h e d i s k i n t h e s p e c i f i e d r ange o f 
t r a c k s . T h i s i n s u r e s t h a t t h e Mount and 
Update commands w i l l move a v a l i d range 
o f t r a c k s t o and from the emulated d i s k . 

To use t h e S p e c i a l Format program 
s i m p l y i n s e r t t h e Legend d i s k i n t o t h e 
d r i v e and t y p e : 

RUN SPECIAL FORMAT 

The program c l e a r s t h e s c r e e n and 
th e n prompts you w i t h t h r e e i m p o r t a n t 
s e t - u p q u e s t i o n s . 

GREETING PROGRAM -
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Type i n t h e name of t h e g r e e t i n g 
program you i n t e n d t o use on the new 
d i s k e t t e . The S p e c i a l Format program 
does not p l a c e the g r e e t i n g program on 
t h e new d i s k , i t s i m p l y p l a c e s t h e 
g r e e t i n g program name i n t o the p r o p e r 
a r e a o f t h e DOS on t h e new d i s k . 

BEGINNING TRACK (3 OR 7) 

I f t h e RAM c a r d i s i n s t a l l e d i n s l o t 
0 and no Firmware c a r d i s i n s t a l l e d i n 
t h e computer, t h e n D i s k E m u l a t o r w i l l 
r e t a i n t h e f i r s t 16K Bank o f RKM on t h e 
c a r d f o r t h e BASIC language m i s s i n g i n 
ROM on t h e Apple motherboard. T h i s 
p r e v e n t s t h e use o f t h e f i r s t f o u r 
t r a c k s on t h e emulated d r i v e ( t r a c k s 3 
t h r o u g h 6 ) . Type i n t h e v a l u e '7' i n 
r e s p o n s e t o t h i s q u e s t i o n . 

I f t h e RAM c a r d i s i n s t a l l e d i n any 
s l o t o t h e r t h a n 0 OR i f a Firmware c a r d 
i s i n s t a l l e d , t h e n t y p e i n t h e v a l u e '3' 
i n r e s p o n s e t o t h i s q u e s t i o n . 

ENDING TRACK (18 OR 34) -

I f 64K o f RAM i s i n s t a l l e d i n t h e 
RAM c a r d and you w i s h t o format a h a l f 
d i s k u s i n g t h i s c a r d , type i n the number 
18. I f t h e c a r d c o n t a i n s 128K o f RAM 
and you w i s h t o emulate a f u l l d i s k , 
t y p e i n t h e number 34. 
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INSERT BLANK DISK AND PRESS <RETURN> 

I n s e r t a b l a n k d i s k i n t o t h e d r i v e 
and p r e s s any key. When t h e d i s k h a s 
been i n i t i a l i z e d , you c an p l a c e t h e 
g r e e t i n g program and o t h e r a p p l i c a t i o n 
programs on i t . 
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T h i s program i s a D i s k E m u l a t o r f o r . 
Legend RAM c a r d s t h a t o n l y have 64K o f 
memory. D i s k E m u l a t o r 2.1, i s r e a l l y D i s k 
E m u l a t o r 4.0 i n d i s g u i s e . T h a t i s t o s a y 
t h e y a r e t h e same program w i t h a 
d i f f e r e n t s e t u p s c r e e n and q u e s t i o n s f o r 
you t o an s w e r . The program u s e s t h e same 
512 b y t e s o f memory a s D i s k E m u l a t o r 4.0 
when . i n s t a l l e d . The program w i l l a l s o 
p r o v i d e t h e same speed improvement a s 
4.0 w i t h up t o 300% f a s t e r t r a n s f e r 
t i m e s . 

D i s k E m u l a t o r 2.1 w i l l s u p p o r t 
m u l t i p l e 64K RAM c a r d s i n an Apple ] [ , 
] [ + , / / e , /// (under e m u l a t i o n mode) and 
F r a n k l i n . The c a r d s w i l l be s e t up a s 
t h r e e ( 3 ) emulated d i s k d r i v e s w i t h up 
t o s i x ( 6 ) c a r d s i n one machine. 

When u s i n g a s i n g l e 64K RAM c a r d i n 
t h e machine, i t w i l l be s e t - u p as a 
s i n g l e d i s k w i t h 256 s e c t o r s , u s i n g 
t r a c k s 3 - 18 i n what we c a l l " H a l f -
D i s k " mode. Two (2) 64K RAM c a r d s w i l l 
s i m u l a t e 512 s e c t o r s as t r a c k s 3 - 34 i n 
what we c a l l " F u l l - D i s k " mode. 

D i s k E m u l a t o r 4.0 and 2.1 a s t h e 
same programs have the same Mount and 
Update commands. Here a g a i n t h e s e 
comrtiands s h o u l d n o t be m i s t a k e n f o r t h e 
e x t e n d e d commands found i n t h e Super 
E m u l a t o r . 

You may w i s h t o lo o k o v e r t h e 
c o n f i g u r a t i o n , mount, update and S p e c i a l 
Format s e c t i o n s o f t h i s manual 
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Getting Started 
The D i s k Emulator needs t o know 

i n f o r m a t i o n about t h e c o n f i g u r a t i o n o f 
your machine and what d i s k d r i v e s you 
would l i k e t o emulate. 

I n s e r t t h e u t i l i t y d i s k e t t e i n t o t h e 
d i s k d r i v e . Do not c l o s e t h e door o f t h e 
d r i v e . Turn on t h e machine. Now c l o s e 
door of t h e d i s k d r i v e . P l e a s e n o t i c e 
t h e sequence o f boot-up. A l t h o u g h you 
have p r o b a b l y r e a d of p u t t i n g t h e d i s k 
i n t o t h e d r i y e and t u r n i n g on t h e 
machine, t h i s p r o c e d u r e w i l l s a v e on 
"Bombed" d i s k e t t e s and s h o u l d be 
p r a c t i c e d w i t h a l l of your s o f t v / a r e . 

Now t h a t I have made my s p e e c h t h e 
HELLO program w i l l d i s p l a y t h e programs 
on t h e d i s k . Type i n : 

BRUN DISK EMULATOR 2.1 

I n a few seconds t h e s c r e e n w i l l 
appear something l i k e t h a t found i n 
F i g u r e 8. I f t h e r e i s any t h i n g o t h e r 
t h a n a 48K DOS i n the machine t h e s c r e e n 
w i l l d i s p l a y t h e f o l l w i n g message: 

INCORRECT DOS INSTALLED IN MACHINE 
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Figures. D i s k E m u l a t o r 2 . 1 

[ DISK EMULATOR 2.1 ] ( C ) COPYRIGHT 1981 

LEGEND INDUSTRIES 

, ROM FIRMWARE CARD [ LOCATION- SLOT 0 ] 

DISK EMULATOR #1 [ SLOT X / DRIVE X ] 
[ 64KC CARD SLOT X ] 
C 64KC CARD SLOT X ] 

DISK EMULATOR # 2 [ SLOT X / DRIVE X ] 
n 64KC CARD SLOT X ] 
[ 64KC CARD SLOT X ] 

DISK EMULATOR #3 [ SLOT X / DRIVE X ] 
[ 64KC CARD SLOT X ] 
[ 64KC CARD SLOT X ] 

Th e s e q u e s t i o n s a r e v e r y e a s y t o 
answer. We w i l l go th r o u g h them now. 

ROM FIRMWARE CARD [ LOCATION- SLOT 0 ] 

I f you have a FIRMWARE c a r d , e n t e r 
t h e s l o t ( 0 - 7 ) t h a t c o r r e s p o n d s t o t h e 
l o c a t i o n o f t h a t c a r d . 

DISK EMULATOR #1 [ SLOT X / DRIVE X ] 

These two ( 2 ) q u e s t i o n s a r e f o r 
s e t t i n g up t h e f i r s t e m u l a t o r . SLOT 
r e f e r s t o t h e s l o t you want t h e emulated 
d r i v e t o be i n . I f you w i s h t h i s d r i v e 
t o -be i n s l o t - 6 , t ype a - "6". DRIVE 
r e f e r s t o t h e d r i v e you w i s h t o emulate. 
I f you want t o emulate d r i v e 2, t y p e 
" 2 " . 
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* * * * Special Note * * * * Y O U s h o u l d 
not a s s i g n a SLOT / DRIVE number t o t h e 
e m u l a t o r t h a t i s a l r e a d y b e i n g u s e d by 
an Apple d i s k d r i v e b e c a u s e t h i s w i l l 
d i s a b l e the d i s k d r i v e . On t h e o t h e r 
hand, e m u l a t i o n o f d r i v e 2 can be u s e f u l 
when u s i n g a program t h a t has a d a t a 
d i s k i n d r i v e 2. The r a t e o f d a t a 
r e t r i e v a l i s f a r g r e a t e r t h a n from a 
s t a n d a r d f l o p p y . 

[ 64KC CARD SLOT X ] 

T h i s q u e s t i o n i s a s k e d s i x ( 6 ) t i m e s 
and a l l r e f e r t o the same t h i n g ; where 
the RAM c a r d i s l o c a t e d . The f i r s t 
q u e s t i o n f o r the f i r s t c a r d , t h e n e x t 
q u e s t i o n i s f o r t h e second c a r d and so 
on. Answer w i t h the s l o t number t h e 
c a r d ( s ) i s i n s t a l l e d i n . 

I f you have no more c a r d s t o e n t e r , 
p r e s s RETURN f o r each o f t h e q u e s t i o n s 
t o i g n o r e them. 

A f t e r you have answered a l l o f t h e 
q u e s t i o n s , t h e program w i l l a s k i f you 
want t o Abort, I n s t a l l o r R e s t o r e ^ The 
s c r e e n w i l l appear as f o l l o w s : 

(A)BORT, ( D N S T A L L OR (R)ESTORE ? I 

I f you want t o a b o r t t h e 
i n s t a l l a t i o n o f t h e D i s k E m u l a t o r w i t h i n 
DOS, t y p e "A". 

I f you want t o i n s t a l l t h e e m u l a t o r 
i n t o DOS, p r e s s RETURN or t y p e " I " . 
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I f you had t h e emulator i n s t a l l e d 
and you d i s c o n n e c t e d i t from DOS (by 
r e b o o t i n g ) , t y p e "R" t o r e c o n n e c t t h e 
e m u l a t o r t o DOS. 

To g a i n a c c e s s t o t h e emulated d r i v e 
you u s e t h e s t a n d a r d DOS commands as you 
would any o t h e r d r i v e ( w i t h t h e 
e x c e p t i o n o f t h e " I N I T " -command). I f you 
s e t up t h e emulated d r i v e as s l o t 5, 
d r i v e 1, t h e n t y p e CATALOG S 5 , D l . The 
c a t a l o g o f t h e emulated d r i v e s h o u l d 
show DISK VOLUME 254. N o t i c e t h a t t h e r e 
a r e no c a t a l o g e n t r i e s . 

You h a v e t o t r a n s f e r f i l e s t o t h e 
c a r d b e f o r e t h e y show up i n t h e c a t a l o g . 
T h i s c a n be done w i t h t h e Mount/Update 
commands, copy, copya o r F I D . 
I n f o r m a t i o n o f how t h e Mount/Update 
works c a n be found e l s e w h e r e i n t h i s 
s e c t i o n . 

Turnkey 

The D i s k E m u l a t o r can be i n s t a l l 
i n t o DOS u s i n g an A p p l e s o f t "Turnkey" 
program. The t u r n k e y program w i l l BLOAD 
t h e D i s k E m u l a t o r i n t o t h e machine and 
poke t h e i n f o r m a t i o n i n t o t h e p r o p e r 
l o c a t i o n . 

T o s e t up a t u r n k e y s y s t e m f o l l o w 
t h e s e i n s t r u c t i o n s : 

1) Put t h e Legend d i s k i n t o t h e d i s k 
d r i v e . 

Legend RAM C a r d 5-25 



Disk Emulator 2.1 

2) T u r n on t h e machine. 

3) C l o s e t h e door of t h e d i s k d r i v e and 
a l l o v / t h e HELLO program t o d i s p l a y 
the programs a v a i l a b l e on t h e 
s c r e e n . 

4) Type: LOAD TURNKEY (DEM 2 . 1 ) . P r e s s 
RETURN 

5) A f t e r t h e program i s l o a d e d i n t o 
memory, r e t y p e t h e f o l l o w i n g l i n e s ; 

100 RC = 0 
Use a v a l u e i n t h e range from 0-
7 t o i n d i c a t e t h e l o c a t i o n ;of 
t h e FIRMVJARE c a r d . I f t h e r e i s 
no FIRMWARE c a r d i n t h e machine, 
use 0. 

110 S I = 6 
Use a v a l u e from 1-7 t o i n d i c a t e 
t h e s l o t you want e m u l a t o r #1 t o 
respond t o . 

120 Dl = 2 
E n t e r a 1 or 2 f o r the d r i v e 
number t h a t e m u l a t o r #1 w i l l 
r e spond t o . 

130 K l = 4 
T h i s v a l u e w i l l r e f l e c t t h e 
l o c a t i o n o f t h e f i r s t RAM c a r d . 

140 K2 = 5 
T h i s v a l u e w i l l r e f l e c t t h e 
l o c a t i o n o f t h e seco n d RAM c a r d . 
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160 S2 = 15 
Use t h e v a l u e t o i n d i c a t e t h e 
s l o t t h e second emulator i s t o 
c o r r e s p o n d t o . 

170 D2 = 15 
E n t e r a 1 o r 2 f o r the 
second e m u l a t o r i s 
a c c e s s e d a s . 

180 K3 = 15 
T h i s v a l u e r e l a t e s t h e 
o f t h e t h i r d RAM c a r d 
machine. 

190 K4 = 15 
T h i s v a l u e r e l a t e s 
l o c a t i o n o f the f o u r t h 
i n t h e machine. 

210 S3 = 15 
Use t h e v a l u e t o r e f l e c t t h e 
s l o t t h a t you want em u l a t o r #3 
t o c o r r e s p o n d t o . 

220 D3 = 1 5 
Use t h i s v a l u e t o r e f l e c t t h e 
d r i v e t h a t you want e m u l a t o r #3 
t o c o r r e s p o n d t o . 

230 K5 = 15 
T h i s v a l u e r e f l e c t s t h e l o c a t i o n 
o f t h e f i f t h RAM c a r d i n t h e 
machine. 

240 K6 = 15 
T h i s i s t h e l a s t v a l u e t o be 
answered and i t r e f l e c t s t h e 
l o c a t i o n o f the s i x t h RAM c a r d 
i n t h e machine. 

d r i v e t h e 
t o be 

l o c a t i o n 
i n t h e 

t o t h e 
RAM c a r d 
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6) Remove t h e Legend d i s k ( o r backup) 
from t h e d i s k d r i v e . 

7) Put a b l a n k d i s k i n t o t h e d r i v e and, 
c l o s e t h e door. 

8) Type: I N I T HELLO. P r e s s RETURN. 

9) A f t e r t h e d i s k i s i n i t i a l i z e d , 
remove i t from t h e d r i v e and i n s e r t 
t h e System Master. 

10) Type: BRUN F I D . P r e s s RETURN. 

11) When the program h a s f i n i s h e d 
l o a d i n g , a menu w i l l a ppear on t he 
s c r e e n . 

12) Type: 1. P r e s s RETURN. 

13) Remove t h e System M a s t e r from d r i v e 
1 and i n s e r t the Legend U t i l i t y 
d i s k e t t e . 

14) The s o u r c e i s s l o t 6, d r i v e 1. The 
d e s t i n a t i o n i s s l o t 6, d r i v e i . 

15) You w i l l be prompted t o exchange 
d i s k f o r f i l e t r a n s f e r . Sounds 
c o m p l i c a t e d , but i s n ' t . F o l l o w t h e 
i n s t r u c t i o n s c o m p l e t e l y . 

16) A f t e r t h e program f i n i s h e s you w i l l 
have a new boot d i s k t h a t 
a u t o m a t i c a l l y s e t s up t h e D i s k 
E m u l a t o r when booted. 
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D i s k E m u l a t o r 5.0 i s a st r i p p e d - d o w n 
v e r s i o n o f t h e Super E m u l a t o r . I t 
l o c a t e s t h e emu l a t o r code e n t i r e l y 
w i t h i n t h e DOS. The most i m p o r t a n t 
f e a t u r e o f t h i s e m u l a t o r i s t h a t i t can 
be u s e d i n c o n j u n c t i o n w i t h Memory 
Mast e r 3.0. 

A n o t h e r d i f f e r e h c e between t h i s 
program and t h e p r e v i o u s E m u l a t o r s i s 
t h a t you may s e l e c t whether o r not you 
w i s h t o i n s t a l l t h e Mount/Update 
r o u t i n e s i n DOS. T h i s i s f o r g r e a t e r 
c o m p a t i b i l i t y w i t h o t h e r programs. 

T h i s program a l s o i n c l u d e s t h e 
o p t i o n o f p a t c h i n g DOS w i t h a q u i c k 
l o a d e r r o u t i n e so you may i n c r e a s e t h e 
speed o f y o u r DOS l o a d s . 

You s h o u l d r e a d o v e r t h e s e c t i o n on 
t h e Super E m u l a t o r s e t - u p b e f o r e 
c o n t i n u i n g w i t h t h i s s e c t i o n . P l e a s e do 
so now. 

The q u e s t i o n s a s k e d i n t h e s e t t i n g 
up o f t h i s e m u l a t o r a r e e x a c t l y t h e same 
e x c e p t f o r t h e q u e s t i o n : 

DO YOU WISH TO RELOCATE DOS? 

T h i s i s r e p l a c e d by: 

ARE YOU USING THIS PROGRAM IN 
CONJUNCTION WITH MEMORY MASTER 3.0? 
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I f you a r e p l a n n i n g on u s i n g t h i s 
program w i t h Memory Master 3.0, you must 
i n s t a l l t h e D i s k Emulator f i r s t . I f you 
don't, the Emulator w i l l not be 
i n s t a l l e d . 

The Turnkey s e t u p of t h i s program i s 
i d e n t i c a l w i t h t h a t o f t h e Super 
E m u l a t o r . R e f e r t h e t h a t c h a p t e r f o r 
f u r t h e r a s s i s t a n c e i n t h i s a r e a . 
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L i s t i n g 2. Turnkey for Disk Emulator 4.0 
20 REM ************************ 
24 REM * < TURNKEY EMULATOR > * 
28 REM * (C) COPYRIGHT 1981 * 
32 REM *LEGEND INDUSTRIES, LTD. 
42 REM ************************ 
50 HOME : PRINT "WAIT" 
55 : 

REM 1ST 128K SLOT 0 ' ' 
REM DEM#2 EMULATES SLOT (15 DEFAULT NO EMULATOR) 
REM DEM#2 EMULATES DRIVE (15 DEFAULT NO EMULATOR) 

100 RC 00: 
110 SI 06: 
120 Dl 02: 
130 Kl 00: 
150 
160 S2 15: 
170 D2 15: 
180 K2 — 15: 
200 
210 S3 15: 
220 D3 15: 
230 K3 15: 
250 
260 S4 15: 
270 D4 15: 
280 K4 15: 
285 
290 PRINT CHR5 (4);"BLOAD DISK EMULATOR 4.0" 
295 : 
300 POKE 9697, RC * 16: REM ROM FIRMWARE SLOT 
310 POKE 9704,SI * 16: REM DEM#1 EMULATED SLOT 
320 POKE 9705,Dl * 01: REM DEMtl EMULATED DRIVE 
330 POKE 9712,Kl * 16: REM DEMtl 128K SLOT 
340 POKE 9713,Kl * 16: REM DEMtl 128K SLOT 
350 : 
360 POKE 9706,S2 * 16: REM DEMt2 EMULATED SLOT 
370 POKE 9707,D2 * 01: REM DEMt2 EMULATED DRIVE 
380 POKE 9714,K2 * 16: REM DEMt2 128K SLOT 
390 POKE 9715,K2 * 16: REM DEMt2 128K SLOT 
400 : 
410 POKE 9708,S3 * 16: REM DEMt3 EMULATED SLOT 
420 POKE 9709,03 * 01: REM DEM#3 EMULATED DRIVE 
430 POKE 9716,K3 * 16: REM DEMt3 128K SLOT 
440 POKE 9717,K3 * 16: REM DEMt3 128K SLOT 
450 : 
460 POKE 9710, S4 * 16: REM DEMt4 EMULATED SLOT 
470 POKE 9711,04 * 01: REM DEMt4 EMULATED DRIVE 
480 POKE 9718,K4 * 16: REM DEMt4 128K SLOT 
490 POKE 9719,K4 * 16: REM DEMt4 128K SLOT 
495 : 
500 CALL 8960: REM CALL INSTALL ROUTINE 
510 : 
520 PRINT "DONE " 
540 PRINT CHR? (4);"CATALOG,S";SI;",D";D1 
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L i s t i n g 3 
20 REM ************************ 
22' REM * • ' ' • • • ) , • . ' * 
24 REM * < SPECIAL FORMAT. > * 
26 REM, * * 
28 REM * (C) COPYRIGHT 1981 * . 
30 REM 
32 REM LEGEND INDUSTRIES, LTD. 
34 REM P.O. BOX 112 
36 REM PONTIAC, MI. 48056 
40 REM * * 
42 REM ************************ 
'44 :••'-'•,'-'•'• '• 
50 HOME : PRINT "WAIT" 
55 : 
100 FOR 1 = 1 TO 40: PRINT " = ";: NEXT ' 
110 PRINT " . SPECIAL DISK FORMAT PROGRAM" 
120 PRINT " (C) COPYRIGHT 1981, LEGEND INDUSTRIES" 
130 FOR I = 1 TO 40: PRINT "=";: NEXT : PRINT 
140 : 
150 VTAB 7: INPUT "GREETING PROGRAM - ";GN$ 
170 I F GN$ = ""THEN GN? = "HELLO" 
180 •: 
200 VTAB 9: INPUT "BEGINNING TRACK (3 OR 7) - "(BT? 
210 BT = VAL (BT$) 
220,IF BT < 3 OR BT > 11 THEN PRINT "": GOTO 200 
230 : 
250 VTAB 11: INPUT "ENDING TRACK (18 OR 34) - ";ET$ 
260 ET = VAL (ET$) 
270 IF ET < > 18 AND ET < > 34 THEN PRINT "": GOTO 250 
280 : 
300 VTAB 14: PRINT "INSERT BLANK DISK AND PRESS <RETURN> 
310 GET A$: PRINT 
320 : 
350 POKE - 20813,BT * 4: REM BEGIN TRACK 
360 POKE - 20811,(ET + 11) * 4: REM END TRACK 
370 : 
380 PRINT CHR? (4);"INIT";GN5 
390 PRINT CHR? (4),-"DELETE";GN$ 
400 : 
410 POKE - 20813,12: POKE - 20811,140 
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L i s t i n g 4 
0800 101 ******************************************** 
0800 102 * , * 
0800 103 * , <DISK EMULATOR 4.0> * 
0800 104 * (Version 11/02/81) * 
0800 105 *(C) Copyright 1981-Legend Industries, Ltd.* 
0800 106 * ALL RIGHTS RESERVED * 
0800 107 * Patend Pending * 
0800 108 ******************************************** 
0800 109 1 
0008 110 PTRL EPZ 508 . ;$2F 
003E 111 ADRL EPZ 53E 
0048 112 lOB EPZ $48 
0800 113 
BF41 114 DOSON EQU $BF41 
BF65 115 DOSOFF EQU $BF65 
0800 116 • 
9C00 117 ORG $9C00 
9C00 118 OBJ $0800 
9C00 119 
9C00 8CF806 120 EMTESTl STY $6F8 
9C03 A206 121 LDX #506 (Index for 4 test 
9C05 88 122 DEY (Index for lOB # 
9C06 B148 123 DEMTEST LDA (IOB),Y 
9C08 DDE89C 124 CMP EMSLOT,X (Same as EM#X nor 
9C0B D009 125 • BNE TESTNXT (No,try next emul 
9C0D C8 126 INY (Index for lOB d# 
9C0E Bl48 127 LDA (IOB),Y 
9C10 DDE99C 128 CMP EMSLOT+1,X (Same as EM#X dr# 
9C13 F008 129 BEQ EMULATE (Ye^, then emulate 
9C15 88 130 DEY 
9C16 CA 131 TESTNXT DEX (Index next EM pa 
9C17 CA 132 DEX (Tested a l l 3 par 
9C18 lOEC 133 BPL DEMTEST (No,test next EM. 
9C1A 4C09BD .134 JMP $BD09 (Else,ret to RWTS 
9C1D 135 
9C1D AOOC 136 EMULATE LDY #$0C ,, (Index for lOB co 
9C1F B148 137 LDA (IOB),Y 
9C21 F06D 138 BEQ EXITl (Yes?,exit emulat 
9C23 C904 ' 139 CMP #$04 (I s i t format com 
9C25 F069 • 140 BEQ EXITl (Yes then exit em 
9C27 8DE29C 141 STA lOBCMD (Save lOB command 
9C2A A004 142 LDY #504 (Index for lOB t# 
9C2C B148 143 LDA (IOB),Y 
9C2E DDF89C 144 CMP TRKLMT.X (Is i t t r 0,1 or2 
9C31 905D 145 BCC EXITl (Yes then exit em 
9C33 DDF99C 146 CMP TRKLMT+1,X (Beyond l a s t trk? 
9C36 B058 147 BCS EXITl (Yes then exit em 
9C38 E902 148 SBC #502 (64KC add offset 
9C3A 4B 149 PHA (Save new trk val 
9C3B C8 150 INY (Index for lOB se 
9C3C B148 151 LDA (IOB),Y 
9C3E 8DE19C 152 STA SECTOR (Save pg.# $00-OF 
9C41 68 153 PLA (Retreive t r valu 
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L i s t i n g 4 (cont.) 
9C42 AS 154 TAY (Save new t r valu 
9C43 20B79C 155 JSR SAVLANG (Save Ian ID byte 
9C4e 20929C 156 JSR ADRCALC (Set up 128KC add 
9C49 Aooa 157 LDY #$08 (Index for lOB bu 
9C4B B148 158 LDA (IOB),Y (Get buffer lo by 
9C4D a 5 3 E : 159 STA ADRL. 
9C4P C8 160 INY (Index for buf h i 
9C50 B148 161 LDA (IOB),Y 
9C52 a 5 3 E 162 STA ADRE+l 
9C54 AOOO 163 LDY #$00 ( I n i t Y index reg. 
9C56 8408 164 STY PTRL 
9C58 ADE29C 16S LDA lOBCMD 
9C5B 4A- 166 LSR r i s i t RD command 
9C5C B013 167 BCS RDSECT rYES.read sector 
9C5E EAEAEA 168 HEX. EAEAEA (Future DEM xtnsion 
9C61 BD83C0 169 LDA $C083,X (Turn on 128KC 
9C64 BD83C0 170 LDA $C083,X (Write enable car 
9C67 B13E 171 WRSECT LDA (ADRL),Y 
9C69 9108 172 STA (PTRL),Y 
9C6B C8 173 INY ( A l l 256 bytes mov 
9C6C D0F9 174 BNE WRSECT ( I f not,move more 
9C6E FOOC 175 BEQ EXIT (Else do norm ext 
9C70 EA 176 HEX EA 
9C71 BD83C0 177 RDSECT LDA $C083,X (Select 128KC crd 
9C74 B108 178 RDSECTl LDA (PTRL),Y 
9C76 913E 179 STA (ADRL),Y 
9C78 C8 180 INY ( A l l 256 bytes mo 
9C79 D0F9 181 BNE RDSECTl ( I f not,move more 
9C7B EA . 182 HEX EA 
9C7C 183 • 

9C7C BD82C0 184 EXIT - LDA $C082,X (Turn off 128KC 
9C7F 98 185 TYA (Load A w zero va 
9C80 9D84C0 186 STA $C084,X (Select bank# 0 
9C83 AOOE 187 LDY #$0E (Index for lOB v l 
9C85 ADE39C 188 LDA VOLUME (Set vol nbr 254 
9C88 9148 189 STA (lOB),Y 
9C8A ADE09C 190 LDA LANGID (Get lang ID byte 
9C8D 20B2A5 191 JSR $A5B2 (DOS ROM switch r 
9C90 18 192 EXITl CLC (Indicates no err 
9C91 60 193 , RTS (Return to c a l l r 
9C92 194 
9C92 195 J A D R C A L C - Y register - Track value %OOOXXXXX 
9C92 196 Indicates one of 32 (4K) tracks 
9C92 197 X register - 128KC index %OOOOOOXX 
9C92 198 Indicates one of three EMULATORS 
9C92 199 SECTOR - Sector nbr. %O0OOXXXX 
9C92 200 Indicates page number $00 to $0F 
9C92 201 
9C92 202 ; ADRCALC subroutine returns with hi-byte 
9C92 203 r of 128KC add. in PTRL+1 ptr.Register 
9C92 204 ;X contains index for correct 128KC s l o t . 
9C92 205, 
9C92 98 206 ADRALC TYA (Retrieve track v 
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L i s t i n g 4 (cont.) 
9C93 2910 207 AND #%000100 
9C95 FOOl 208 BEQ CONTl 
9C97 E8 209 INX 
9C98 BDF09C 210 CONTl LDA NDXTBL.X 
9C9B AA 211 TAX 
9C9C 98 212 TYA 
9C9D 291C 213 AND #% 
9C9F 4A 214 LSR 
9CA0 4Ae 215 LSR 
9CA1 9D84C0 216 STA $C084,X 
9CA4 98 217 TYA 
9CA5 2903 218 AND #% 
9CA7 AS 219 TAY 
9CA8 D004 220 BNE CONT 2 
9CAA BA 221 TXA 
9CAB 6908 222 ADC #$08 
9CAD AA 223 TAX 
9CAE B9E49C 224 CONT 2 LDA ADRTBL, Y 
9CB1 6DE19C 225 ADC SECTOR 
9CB4 8509 226 STA PTRL+I 
9CB6 60 227 RTS 
9CB7 228 
9CB7 H /N /\TT /N 

ADOOEO 

229 TN 1i T TT N NTTN 
SAVLANG 

LDA TN TN /N/\ /N 
$E000 

9CBA O TNCi /N N̂ 
8DE09C 

230 STA LANGID 
9CBD N TN ̂  T̂ ̂N 

AD82C0 

231 LDA $C082 
9CC0 AD81C0 232 LDA $C081 
9CC3 60 233 RTS 
9CC4 234 
9CC4 B13E 235 WRDEM LDA (ADRL),Y 
9CC6 9900BD 236 STA $BD0O,Y 
9CC9 C8 237 INY 
9 CCA D0F8 238 BNE WRDEM 
9CCC 4C65BF 239 JMP DOSOFF 
9CCF 2065BF 240 RDDEM • JSR DOSOFF 
9CD2 BD83C0 241 LDA $CC83,X 
9CD5 B108 242 RDDEMl LDA (PTRL),Y 
9CD7 9900BD 243 STA $BDOO,Y 
9CDA C8 244 INY 
9CDB D0F8 245 BNE RDDEMl 
9CDD 4C41BF 246 JMP DOSON 
9CE0 247 ; 
9CE0 00 248 LANGID HEX 00 
9CE1 00 249 SECTOR HEX 00 
9CE2 00 250 lOBCMD HEX 00 
9CE3 FE 251 VOLUME HEX FE 
9CE4 252 
9CE4 DO 253 ADRTBL HEX DO 
9CE5 DO 254 HEX DO 
9CE6 EO 255 HEX EO 
9CE7 FO 256 HEX FO 

; l s t or 2nd card? 
(Branch i f card#l 
(Index for card#2 
(Get 128KC slot 
(Put in X index r 
(Retrieve trk val 
(Mask for bank no 

(Set correct bank 
(Retrieve trk val 
(Mask for 4K2bnks 
(Index for 128KC 
(Branch i f not 1 
(1st 4K sub-bank 
(Get 128KC add h i 
(Add sector 00-OF 
(Save pointer hi-b 
(Return to c a l l r 

(Wr.Prot.slot #0. 
(Turn off s l o t #0 
(Return to c a l l r 

(Select 128KCard 

(Vol.# found 254. 
( I s t 4K sub-bank 
(2nd 4K sub-bank 
(2nd 4K sub-bank 
(2nd 4K sub-bank 

Legend RAM Car d 5-35 



Disk Emulator 

L i s t i n g 4 (cont. ) 
9CE8 257 
9CE8 258 (Hardware configuration 
9CE8 259 ( • • 
9CE8 5001 260 EMSLOT HEX 5001 
9CEA FFFF 261 HEX FFFF 
9CEC FFFF, 262 , HEX FFFF 
9CEE FFFF 263 HEX FFFF 
9CF0 2040 264 NDXTBL HEX 2040 
9CF2 FFFF 265 HEX FFFF 
9CF4 FFFF 266 HEX FFFF 
9CF6 FFFF, 267 HEX FFFF 
9CF8 0323 268 TRKLMT HEX 0323 . 
9CFA 0323 269 HEX 0323 
9CFC 0323 270 HEX 0323 
9CFE 0323 271 HEX 0323 

272 END 

block 
(EM#1 slot/drive 
(EM#2 slot/drive: 
(EM#3-slot/drive 
(EM#4 slot/drive 
(EM#1,lst/2nd card 
(EM#2 lst/2nd card 
(EM#3 lst/2nd card 
(EM#4 lst/2nd card 
(EM#1 beg/end track 
(EM#2 beg/end track 
(EM#3 beg/end track 
(EM#4 beg/end track 
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L i s t i n g 5. Turnkey for Disk Emulator 2.1 
20 REM ************************ 
22 REM * * 
24 REM * < TURNKEY EMULATOR > * 
28 REM * (C) COPYRIGHT 1981 * 
30 REM 
32 REM LEGEND INDUSTRIES, LTD. 
40 REM * * 
42 REM ************************ 
44 : 
50 HOME I PRINT "WAIT" 
55 : 
100 RC = 0: REM ROM CARD (0 DEFAULT NO CARD) 
110 SI = 6: REM DEM#1 EMULATES SLOT 5 
120 Dl = 2: REM DEMtl EMULATES DRIVE 1 
130 Kl = 0: REM 1ST 64KC SLOT 0 
140 K2 = 15: REM 2ND 64KC SLOT (15 DEFAULT NO CARD) 
150 : 
160 S2 = 15: REM DEM#2 EMULATES SLOT (15 DEFAULT NO EMULATOR) 
170 D2 = 15: REM DEM#2 EMULATES DRIVE (15 DEFAULT NO EMULATOR) 
180 K3 = 15: REM 3RD 64KC SLOT (15 DEFAULT NO CARD) 
190 K4 = 15: REM 4TH 64KC SLOT (15 DEFAULT NO CARD) 
200 : 
210 S3 =15: REM DEM#3 EMULATES SLOT (15 DEFAULT NO EMULATOR) 
220 03 = 15: REM DEM#3 EMULATES DRIVE (15 DEFAULT NO EMULATOR) 
230 K5 = 15: REM 5TH 64KC SLOT (15 DEFAULT NO CARD) 
240 K6 = 15: REM 6TH 64KC SLOT (15 DEFAULT NO CARD) 
250 : 
260 PRINT CHR$ (4) ("BLOAD DISK EMULATOR 2.1" 
270 : 
300 POKE 9697,RC * 16: REM ROM FIRMWARE SLOT 
310 POKE 9704,SI * 16: REM DEMtl EMULATED SLOT 
320 POKE 9705,Dl * 01: REM DEMtl EMULATED DRIVE 
330 POKE 9712,Kl * 16: REM DEMtl 1ST 64KC SLOT 
340 POKE 9713,K2 * 16: REM DEMtl 2ND 64KC SLOT 
350 
360 

: 
POKE 9706,S2 

* 16: REM DEM #2 EMULATED SLOT 
370 POKE 9707,D2 * 01: REM DEMt 2 EMULATED DRIVE 380 POKE 9714, K3 * 16: REM DEMt 2 3RD 64KC SLOT 390 POKE 9715,K4 * 16: REM DEMt 2 4TH 64KC SLOT 
400 : 
4X0 POKE 9708,S3 * 16: REM DEMt 3 EMULATED SLOT 420 POKE 9709,D3 * 01: REM DEMt3 EMULATED DRIVE 
430 POKE 9716,K5 * 16: REM DEMt 3 5TH 64KC SLOT 440 POKE 9717,K6 * 16: REM DEMt3 6TH 64KC SLOT 
450 : 
500 CALL 8960: REM CALL INSTALL ROUTINE 
510 : 
520 PRINT "DONE " 
540 PRINT CHR$ (4)("CATALOG,S"(SI (", D" (Dl 
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The Super E m u l a t o r i s p r o v i d e d , f r e e 
o f c h a r g e , t o t h o s e who have p u r c h a s e d 
an S'Card w i t h 256K o r more o f RAM 
i n s t a l l e d . P l e a s e r e a d t h i s s e c t i o n 
b e f o r e u s i n g t h i s program a s t h e r e a r e 
c e r t a i n a s p e c t s o f t h i s program t h a t do 
not c o r r e s p o n d t o t h e s t a n d a r d Legend 
I n d u s t r i e s ' Memory Master or D i s k 
E m u l a t o r p r b g r a m s . I t i s assumed t h a t 
you have r e a d t h e i n s t r u c t i o n s f o r our 
D i s k E m u l a t o r 4.0-and Memory Mas t e r 2.0 
and u n d e r s t a n d t h e i r o p e r a t i o n . 

The Super E m u l a t o r i s a v e r y 
p o w e r f u l program whi c h i n c o r p o r a t e s a l l 
o f t h e f e a t u r e s o f t h e Memory Mas t e r and 
D i s k E m u l a t o r programs (whi c h a r e 
a v a i l a b l e from Legend I n d u s t r i e s ) i n t o 
one program. F o r t h e f i r s t t i m e a l l o f 
t h e commands i n Memory Master and D i s k 
E m u l a t o r a r e combined i n t o one. I t a l s o 
i n c o r p o r a t e s s e v e r a l e x t e n t i o n s t o t h e 
b a s i c programs. We have s a c r i f i c e d t h e 
a c c e s s t o DOS 3.2 f o r t h i s . T h e r e f o r e , 
t h e . F l i p command i s no l o n g e r 
a v a i l a b l e . 

When t h e d i s k e t t e i s booted, i t w i l l 
show you t h e d i s k e t t e c a t a l o g . -• The 
i n s t r u c t i o n s f o r r u n n i n g t h e program a r e 
coming up i n j u s t a few pages. U n t i l 
t h e n , l e t ' s p o i n t out a few o f the 
f e a t u r e s o f t h e program. 

S i n c e t h e Super E m u l a t o r 
i n c o r p o r a t e s D i s k Emulator and Memory 
Mast e r , t h e r e w i l l be p a r t s o f both i n 
th e r e s u l t i n g program. The D i s k E m u l a t o r 
p o r t i o n o f t h e program i s improved o v e r 
t h e o l d D i s k E m u l a t o r i n s e v e r a l ways. 
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F i r s t , t l i e E m u l a t o r p o r t i o n i s 
i n c o r p o r a t e d e n t i r e l y i n s i d e o f DOS. 
T h i s w i l l g i v e added c o m p a t i b i l i t y t o 
t h o s e programs whi c h p r e v i o u s l y d i d n ' t 
work w i t h t h e D i s k E m u l a t o r . 

Second, t h e f l e x i b i l i t y o f e m u l a t i o n 
has been i n c r e a s e d t o a l l o w t h e use o f 
up t o 512K o f RAM. T h i s w i l l l e t you 
b u i l d l a r g e d r i v e s (up t o 100 t r a c k s ) t o 
speed t h e r u n n i n g o f your programs. 

I t h a s been d e c i d e d t h a t , s i n c e t h e 
Mount and Update commands may s t i l l • be 
i n t h e way, you w i l l have a c h o i c e o f 
l o c a t i n g them e x t e r n a l t o DOS o r h a v i n g 
them sa v e d a s a BRUNable f i l e . 

F i n a l l y , t o speed up t h e p r o c e s s i n g 
o f programs, a q u i c k l o a d e r o p t i o n h a s 
been added t o the sy s t e m . T h i s w i l l 
speed up l o a d t i m e s by 400%. 

The DOS r e l o c a t i o n s e c t i o n of t h e 
program w i l l r e l o c a t e DOS t o r e s i d e i n 
one of t h e 16K banks o f RAM on yo u r 
Legend c a r d t o p r o v i d e 43.5K b y t e s o f 
f r e e RAM s p a c e w i t h i n t h e 48K o f RAM on 
th e A p p l e ' s motherboard. 

The Super Emulator, program w i l l work 
w i t h any co m b i n a t i o n of Legend RAM c a r d s 
up t o a maximum o f 512K. By c o n f i g u r i n g 
t h e c a r d s a s f a s t a c c e s s d i s k d r i v e s i n 
c o n j u c t i o n w i t h the f e a t u r e s o f t h e 
p o w e r f u l Memory Master program, t h i s 
program can be one of the most p o w e r f u l 
you w i l l e v e r u s e . 
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Questions About Configuration 
The Super E m u l a t o r i s d e s i g n e d t o 

" i n t e l l e g e n t l y " h e l p you s e t up your 
s y s t e m c o n f i g u r a t i o n . I t w i l l 
a u t o m a t i c a l l y s c a n t h e p e r i p h e r a l s l o t s 
and s e t up t h e d e f a u l t p a r a m e t e r s t o 
match y o u r s y s t e m . The d e f a u l t 
p a r a m e t e r s a r e meant t o s e t ~ up; your 
s y s t e m so a s not t o c o n f l i c t w i t h t h e 
p e r i p h e r a l c a r d s you a l r e a d y have i n 
y o u r computer. F o r example: i f you have 
a d i s k c o n t r o l l e r i n s l o t 6, t h e program 
w i l l not a s s i g n an e m u l a t o r t o t h a t 
s l o t . You may change t h i s , i f you w i s h , 
i n t h e E d i t mode. 

Al t h o u g h t h e program w i l l a l l o w you 
t o a l l o c a t e s p a c e f o r t h e language 
m i s s i n g on t h e motherboard, i t w i l l not 
l o a d t h e m i s s i n g language i n t o one o f 
y o u r RAM c a r d s . I f you a r e g o i n g t o use 
t h i s program on an Apple ] [ P l u s , t h e n 
you w i l l h ave t o l o a d I n t e g e r BASIC i n t o 
t h e machine.or use y o u r Apple Firmware 
c a r d , p r o v i s i o n s f o r t h e Firmware c a r d 
a r e i n t h e program. I f you do not w i s h 
t o r e s e r v e s p a c e f o r a language, you 
w i l l not have t o l o a d i t . 
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I n c o n f i g u r i n g t h e s y s t e m you s h o u l d 
i n s t a l l your Legend RAM c a r d i n t h e s l o t 
o f your c h o i c e f o l l o w i n g t h o s e s t e p s 
o u t l i n e d i n t h i s manual under 
I n s t a l l a t i o n . You may w i s h t o p u t the 
c a r d i n s l o t 0 and use i t a s a language 
c a r d when not u s i n g t h i s program. I t i s 
not n e c e s s a r y t o put i t i n s l o t 0, any 
s l o t w i l l do. I f you do e l e c t t o p u t the 
c a r d i n s l o t 0, t h e program w i l l w i p e -
out any language s t o r e d i n t h e c a r d on a 
c o l d BOOT. T h e r e f o r e , i t w i l l be 
n e c e s s a r y t o r e l o a d I n t e g e r ( o r 
A p p l e s o f t ) i n t o the c a r d . 

Initial Setup 

A f t e r you have i n s t a l l e d y o u r Legend 
RAM c a r d , you can now s e t up and i n s t a l l 
t h e Super E m u l a t o r . The program w i l l s e t 
up , d e f a u l t s so you o n l y have t o p r e s s 
<RETURN> when you want t h e d e f a u l t s . 
O t h e r w i s e , e n t e r your c h o i c e s . The 
program s e a r c h e s f o r RAM c a r d s so you 
w i l l not have t o e n t e r t h e RAM c a r d s l o t 
numbers. The f o l l o w i n g s t e p s w i l l g uide 
you i n t o t h e s e t t i n g up o f y o u r Super 
E m u l a t o r c o n f i g u r a t i o n . 

I ) I f you w i s h t o use t h e language 
a l t e r n a t e t o t h e one you have on 
your motherboard ( I n t e g e r BASIC i f 
you have an Apple ] [ p l u s or 
A p p l e s o f t i f you have an I n t e g e r 
m a c h i n e ) , boot your DOS 3.3 System 
Master d i s k t o l o a d t h a t l a n g u a g e . 
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2) BRUN t h e Super E m u l a t o r program on 
t h e Super E m u l a t o r d i s k e t t e . The 
program w i l l s e a r c h t h e s l o t s i n 
y o u r machine and r e t u r n t o you w i t h 
a s i g n o n message and s e v e r a l 
q u e s t i o n s . 

The f i r s t q u e s t i o n a s k e d i s whether 
o r n o t you w i s h t o ^ r e s e r v e s p a c e f o r 
an a l t e r n a t e l a n g u a g e . T h i s q u e s t i o n 
i s a s k e d c o n d i t i o n a l l y . I f you don't 
have a RAM c a r d i n s l o t 0 or you 
have a f i r m w a r e c a r d i n any s l o t , i t 
w i l l n ot be a s k e d . I f you have 
l o a d e d ( o r a r e going t o l o a d ) a 
language i n t o t h e machine, answer 
•Y' . 

Remember: s a v i n g a bank f o r a 
m i s s i n g language w i l l a l s o s u b t r a c t 
I 6 k from t h e space a v a i l a b l e f o r 
e m u l a t i o n . 

3) The n e x t q u e s t i o n a s k e d v / i l l be 
w h e t h e r o r not you w i s h t o r e l o c a t e 
DOS i n t o t h e RAM c a r d . T h i s q u e s t i o n 
i s o n l y a s k e d b a s e d on t h e f o l l o w i n g 
c o n d i t i o n s . T h e r e i s a RAI'l c a r d i n 

' s l o t 0 and i t must have enough 
memory t o h o l d not o n l y DOS, b u t t h e 
m i s s i n g language i f you s e l e c t e d 
t h a t o p t i o n . T h i s o p t i o n w i l l 
s u b t r a c t I 6 k from a v a i l a b l e 
e m u l a t i o n RAM i f used. 
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4) I f you have e l e c t e d t o move DOS, 
t h i s n e x t q u e s t i o n w i l l not be 
a s k e d . The program would l i k e t o 
know i f you w i s h t o have t h e 
Mount/Update commands l o c a t e d i n DOS 
( t h i s t a k e s up 256 b y t e s on t h e 
mot h e r b o a r d ) . F o r g r e a t e r 
c o m p a t i b i l i t y w i t h o t h e r programs, 
s e l e c t "NO" f o r t h i s o p t i o n . 

5) The program w i l l now a s k you i f you 
w i s h t o speed up program (and d a t a ) 
l o a d i n g t i m e s by 400%. I f you w i s h 
t h e q u i c k l o a d e r i n s t a l l e d , answer 
'Y' . T h i s w i l l p r e c l u d e i n i t i a l i z i n g 
d i s k e t t e s (you w i l l not be a b l e t o 
i n i t i a l i z e a d i s k e t t e when you have 
not r e l o c a t e d DOS). 

6) The s y s t e m d e f a u l t c o n f i g u r a t i o n ' 
w i l l be shown t o you and you w i l l be 
as k e d i f you w i s h t o Ab o r t t h e 
program. I n s t a l l t h e m o d i f i c a t i o n s . 
R e s t o r e an o l d c o n f i g u r a t i o n 
d e s t r o y e d by a warm boot o r E d i t t h e 
d e f a u l t p a r a m e t e r s ( E d i t i n g w i l l be 
c o v e r e d i n a l a t e r s e c t i o n ) . F o r 
now. I n s t a l l t h e E m u l a t o r . T h i s w i l l 
s e t up t h e d i r e c t o r y on t h e emulated 
d r i v e ( s ) ( R e s t o r i n g w i l l not d e s t r o y 
an o l d d i r e c t o r y ) . 
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Usage 

I f you have s e l e c t e d t o r e l o c a t e DOS 
(Go back and t r y t h i s t h e f i r s t time 
t h r o u g h i f you don't have t o r e c o n f i g u r e 
y o u r s y s t e m . ) , you w i l l be g i v e n s e v e r a l 
e x t r a commands. I f you do not w i s h t o 
r e l o c a t e DOS, t h e s e commands w i i r not be 
a v a i l a b l e . You may have t h e ".M" and 
".U" commands i f you e l e c t e d t o l o c a t e 
t h i s i n DOS, t h e o t h e r s w i l l not be 
a v a i l a b l e . 

E n t e r ".H" and you w i l l , be shown a 
l i s t o f a v a i l a b l e commands ( s e e F i g u r e 
9 ) . We w i l l go t h r o u g h t h e s e commands, 
one a t a time, and e x p l a i n t h e i r u s e . 

Figures, s u p e r E m u l a t o r E x t e n d e d Cmds 

"." COMMAND EXPLANATIONS 
.A JUMP TO MONITOR 
.B BINARY STATUS OF LAST LOADED F I L E 
.C CATALOG (ANY DISK) 
.D DISK MAP OF VTOC (35 TRACKS) 
.H DISPLAYS THIS L I S T 
.1 I N I T I A L I Z E A DISKETTE 
.M MOUNT A DISKETTE 
.S DISK EMULATOR STATUS 
.U UPDATE A DISKETTE 
.V VERSION NUMBER 
.w WRITE PROTECT EMULATOR 
.X FREE SPACE AVAILABLE ON DISK 
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The f i r s t command i s s i m p l e i n i t s 
u s e ; ".A" w i l l jump t o the s y s t e m 
m o n i t o r . DOS w i l l be i n a c t i v e when you 
do t h i s . To r e s t a r t DOS, t y p e i n 3D0G 
from t h e m o n i t o r . 

".B" v / i l l show you t h e s t a r t i n g 
a d d r e s s and l e n g t h of t h e l a s t l o a d e d 
f i l e . These numbers w i l l be shown i n 
h e x a d e c i m a l . I f t h e l a s t l o a d e d f i l e was 
a BASIC program, the s t a r t i n g a d d r e s s 
w i l l not mean much but t h e l e n g t h w i l l 
be t h e s i z e o f t h e program. 

We have made i t e a s y f o r you t o 
c a t a l o g your d i s k e t t e s . The ".C" d o e s n ' t 
r e p l a c e t h e CATALOG command, but 
complements i t . I t w i l l work w i t h any 
c o m b i n a t i o n o f s l o t and d r i v e p a r a m e t e r s 
you w i s h t o s p e c i f y a f t e r i t . The s y n t a x 
of t h i s command i s e x a c t l y as i n t h e 
c a t a l o g command ( e . g . .C,S6,DI w i l l 
c a t a l o g s l o t 6, d r i v e I ) . 

You may o b t a i n a map o f t h e used and 
unused p o r t i o n s of a d i s k e t t e by i s s u i n g 
the ",.D" command. T h i s w i l l show you the 
l a s t used d r i v e map. 

I n t h e ".H" command, t h e "H" s t a n d s 
f o r Help. I t does j u s t t h a t and shows 
you the l i s t o f commands. The c u r r e n t 
v e r s i o n o f the Super E m u l a t o r i s 
o b t a i n e d w i t h t h e " . V" command. 
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I n o r d e r t o add t h e s e new commands, 
t h e I N I T command was removed from t h e 
normal DOS. U s i n g i t w i l l r e t u r n a 
s y n t a x e r r o r . I f you w i s h t o i n i t i a l i z e 
a d i s k e t t e , use " . I " . T h i s command w i l l 
i n i t i a l i z e a DATA d i s k e t t e , t h e r e w i l l 
be no DOS or H e l l o f i l e on t h e 
i n i t i a l i z e d d i s k . You s h o u l d not t r y t o 
i n i t i a l i z e an e m u l a t o r . 

I f you h a v e n ' t n o t i c e d by now, t h e 
CATALOG command has been extended t o 
show you t h e number o f f r e e s e c t o r s 
r e m a i n i n g on yo u r d i s k e t t e . The ".X" 
command w i l l show you' t h i s number 
w i t h o u t g i v i n g you a c a t a l o g . The f r e e 
s p a c e shown w i l l be on the l a s t a c c e s s e d 
d r i v e . 

The commands ".M" and ".U" a r e k e p t 
f o r t h e D i s k E m u l a t o r p o r t i o n of t h e 
program. They a r e f u l l y e x p l a i n e d i n t h e 
D i s k E m u l a t o r s e c t i o n o f t h e I28KDE 
manual. T h e r e i s one f u r t h e r t h i n g t o 
add; you w i l l n o t i c e a speed d e c r e a s e o f 
2 when u s i n g t h e s e commands i n a 
r e l o c a t e d DOS as opposed t o a non-
r e l o c a t e d DOS. To a l l o w t h e use of t h e 
E m u l a t o r t o l o a d programs i n t o a RAM 
c a r d , t h e s e c t o r l o a d e d i s f i r s t 
b u f f e r e d onto t h e motherboard. 
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T h e r e a r e two commands which o p e r a t e 
w i t h t h e E m u l a t o r p o r t i o n o f t h i s 
program o n l y . They a r e ".S" and ".W". 
The ".S" command w i l l show you the 
c u r r e n t s t a t u s o f the D i s k E m u l a t o r . 
T h i s w i l l be t he e m u l a t o r number used i n 
t h e Mount or Update commands, t h e t r a c k 
numbers t h a t a r e b e i n g emulated and w i l l 
a l s o show you i f t h e d r i v e i s w r i t e 
p r o t e c t e d . 

The ".W" command i s s p e c i a l . I t 
a l l o w s you t o w r i t e p r o t e c t t h e d a t a on 
t h e emulated d r i v e . Because t h e RAM 
c a r d s don't have w r i t e p r o t e c t n o t c h e s 
t h a t you can c o v e r up l i k e on d i s k e t t e s , 
t h e r e was a command e s t a b l i s h e d t o 
a c c o m p l i s h t h i s . You w i l l need t o 
s p e c i f y t he e m u l a t o r number you w i s h t o 
w r i t e p r o t e c t when you i s s u e t h i s 
command. To w r i t e p r o t e c t e m u l a t o r 
number one, you s h o u l d t y p e i n " . W I " . To 
w r i t e e n a b l e t h e d r i v e a g a i n , you must 
Update i t t o a d i s k e t t e . T h i s i n s u r e s 
t h e i n t e g r i t y o f your d a t a once you 
w r i t e i t t o t h e E m u l a t o r . 

Remember this: 

I n o r d e r t o e x t e n d t h e command l i s t , 
i t was n e c e s s a r y t o d e l e t e the DOS 3.2 
a c c e s s p o r t i o n o f the Memory Master 
program. We r e a l i z e d t h a t we n e v e r used 
t h i s o p t i o n , so i t was t h e most 
v u l n e r a b l e . I t s h o u l d p r o v e no 
i n c o n v e n i e n c e t o you. 
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I f you Mount a d i s k e t t e , i t w i l l 
d e s t r o y t h e i n f o r m a t i o n c o n t a i n e d i n t h e 
em u l a t e d d r i v e . C o n v e r s e l y , i f you 
Update an emu l a t o r , i t w i l l d e s t r o y t h e 
i n f o r m a t i o n you may have on your 
d i s k e t t e . Use t h e s e commands w i t h 
CAUTION. They may be dangerous t o your 
d a t a i f used i m p r o p e r l y . 

W i thout t h e Mount/Update commands i n 
DOS, you w i l l need t o BRUN MOUNT/UPDATE 
o f f ' o f your Super E m u l a t o r d i s k e t t e i n 
o r d e r t o a c c o m p l i s h t h e s e f u n c t i o n s . To 
e a s e t h e use o f t h i s s m a l l u t i l i t y 
program, you may t r a n s f e r t h i s t o your 
d i s k s u s i n g t h e F I D u t i l i t y on t h e DOS 
3.3 System M a s t e r d i s k e t t e . The 
i n s t r u c t i o n s f o r t h i s a r e found s t a r t i n g 
on page 183 i n The DOS Manual. 
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Edit Mode 

A f t e r going t h r o u g h t h e i n i t i a l 
s e t u p p r o c e d u r e and you a r e not 
s a t i s f i e d w i t h t h e d e f a u l t c o n f i g u r a t i o n 
( S l o t , D r i v e and T r a c k numbers) t h e 
Super E m u l a t o r h a s a s s i g n e d you, you 
s h o u l d now be ready t o use t h e E d i t mode 
commands. Boot t h e Super E m u l a t o r 
d i s k e t t e and type BRUN SUPER EMULATOR. 
A f t e r a n s w e r i n g the i n i t i a l q u e s t i o n s 
the way you w i s h your s y s t e m c o n f i g u r e d , 
answer 'E' t o the f i n a l q u e s t i o n on t h i s 
page to e n t e r t h e E d i t mode. The E d i t 
page w i l l appear on t he s c r e e n a s shown 
i n F i g u r e 10. You s h o u l d pay p a r t i c u l a r 
a t t e n t i o n t o t h e number o f 'K' o f RAM 
a v a i l a b l e t o each e m u l a t o r . 

At t h e top o f the s c r e e n , t h e r e w i l l 
be a l i n e showing t h e s l o t numbers and 
what c a r d s t h e program h a s found i n each 
s l o t . The d e f a u l t s e t u p w i l l not a s s i g n 
an e m u l a t o r t o a s l o t w h i c h a l r e a d y h a s 
a d i s k c o n t r o l l e r i n i t . 

The o n l y k e y s a c t i v e i n t h e E d i t 
mode a r e the <RETURN> key, l e f t and 
r i g h t arrow k e y s , p l u s (+, you need not 
s h i f t ) and minus (-) k e y s . The r i g h t 
arrow and <RETURN> k e y s move t h e c u r s o r 
t o t h e n e x t a l t e r a b l e e n t r y (down) on 
th e s c r e e n . The l e f t a r r o w k e y w i l l move 
you t o t h e p r e v i o u s e n t r y (up) on the 
s c r e e n . The p l u s and minus k e y s w i l l add 
or s u b t r a c t one (1) from t h e e n t r y . I f 
the c u r s o r i s on the D r i v e e n t r y , the 
c u r s o r k e y s w i l l t o g g l e i t ( I o r 2 ) . 
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Figure 10. E d i t S c r e e n . 

CONFIGURATION FOUND: SLOT/HARDWARE 
0 I 2 3 4 5 6 7 

I28K DISK 

EMULATOR 
I2 8 K 

#1: 

EMULATOR #2 
OK 

EMULATOR 
OK 

EMULATOR 
OK 

#3 

#4 

START TRACK: 3 
END TRACK: 34 
SLOT 5/ DRIVE I 

START TRACK: 3 
END TRACK: 2 
SLOT X/ DRIVE X 

START TRACK: 3 
END TRACK: 2 
SLOT X/ DRIVE X 

START TRACK: 3 
END TRACK:' 2 
SLOT X/ DRIVE X 

The c u r s o r w i l l be p o s i t i o n e d n e x t 
t o t h e f i r s t e n t r y on t h e s c r e e n . T h i s 
s h o u l d be t h e s t a r t i n g t r a c k o f t h e 
f i r s t e m u l a t e d d r i v e . T r y p r e s s i n g t h e 
minus k e y and s e e what happens. The 
program s h o u l d have decremented t h e 
s t a r t i n g t r a c k number. I f you have o n l y 
one e m u l a t e d d r i v e a v a i l a b l e , i t w i l l 
a l s o h a v e decremented t h e e n d i n g t r a c k 
( i t , h a s t o g e t t h a t e x t r a t r a c k from 
somewhere!). I f you have more t h a n one 
emulated d r i v e , t h e program w i l l 
decrement t h e e n d i n g t r a c k on t h e l a s t 
e m u l a t o r . 
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Because each d r i v e on your s y s t e m 
r e q u i r e s t r a c k 17 t o c o n t a i n t h e 
d i r e c t o r y , t h e program w i l l not a l l o w a 
d r i v e t o be a c t i v e w i t h o u t t h a t t r a c k . 
You may f i n d t h i s u s e f u l i n f o r m a t i o n 
when you t r y t h i s n e x t t r i c k . 

Move the c u r s o r down t o t h e n e x t 
e n t r y w i t h t h e l e f t arrow k e y . Now, 
i n c r e m e n t t h i s e n t r y w i t h t h e p l u s key. 
I f you have o n l y one emulated d r i v e , i t 
w i l l i n c r e m e n t t h e s t a r t i n g t r a c k as 
w e l l . I f you keep i n c r e m e n t i n g t h e 
en d i n g t r a c k , t h e program w i l l s t o p and 
beep when the s t a r t i n g t r a c k t r i e s t o go 
p a s t t r a c k 17. I f you have more t h a n one 
emulated d r i v e , t h e program w i l l t a k e 
memory away from t h e l a s t d r i v e and g i v e 
i t t o t h e f i r s t one u n t i l i t r u n s o u t . 
I t w i l l t h e n s t a r t i n c r e m e n t i n g t h e 
s t a r t i n g t r a c k . 

Remember t h i s law of c o n s e r v a t i o n o f 
RAM s p a c e when you p l a y around w i t h t h e 
Super E m u l a t o r p a r a m e t e r s . You may now 
s e t up the d i s k d r i v e t o w h a t e v e r 
c o n f i g u r a t i o n you w i s h . The f o l l o w i n g 
r u l e s a p p l y t o any c o n f i g u r a t i o n : 

1) I f you r e s e r v e space f o r a language 
and t h e r e i s no firmware c a r d i n t h e 
sys t e m a l r e a d y h o l d i n g a la n g u a g e , 
I 6 k w i l l be a l l o c a t e d out o f any RAM 
you have f o r t h a t language. 

2) I f you r e l o c a t e DOS, I 6 k w i l l be 
t a k e n away from t h e a v a i l a b l e 
e m u l a t i o n s p a c e . 
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3) An Apple d i s k d r i v e h a s 35 t r a c k s 
numbered 0 t h r o u g h 34. I f you w i s h 
t o emulate an e n t i r e Apple f l o p p y 
t h e s t a r t i n g t r a c k number i s z e r o 
and t h e e n d i n g t r a c k i s 34. 
L i k e w i s e , i f you w i s h t o emulate an 
e n t i r e 4 0 - t r a c k d r i v e ( s u c h a s 
M i c r o - S C I ' s A-40 or RANA Sys t e m s ' 
E l i t e One), b the ending t r a c k 
s h o u l d be s e t t o 39. 

4) I f you s e t t h e s l o t and d r i v e o f an 
emulated d i s k t o be e q u a l t o one 
t h a t i s o c c u p i e d by a normal d i s k 
d r i v e , you w i l l l o o s e t h e c a p a b i l i t y 
o f a c c e s s i n g t h a t d i s k d r i v e . 

5) When mounting o r u p d a t i n g , t h e 
a c t u a l d r i v e MUST have a t l e a s t a s 
many t r a c k s a s t h e ending t r a c k o f 
t h e emulated d r i v e you a r e w o r k i n g 
w i t h . 

* * * * Special Note * * * * Y O U s h o u l d 
n o t a s s i g n a SLOT / DRIVE number t o t h e 
e m u l a t o r t h a t i s a l r e a d y b e i n g used by 
an Apple d i s k d r i v e b e c a u se t h i s w i l l 
d i s a b l e t h e d i s k d r i v e . On t h e o t h e r 
hand e m u l a t i o n o f d r i v e 2 can be u s e f u l 
when u s i n g a program t h a t u s e s a d a t a 
d i s k i n d r i v e 2. The r a t e o f d a t a 
r e t r i e v a l i s f a r g r e a t e r t h a n from a 
s t a n d a r d f l o p p y . < 
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Turnkey 

The Super Emulator c a n be c o n f i g u r e d 
i n t o a Turnkey. You may do t h i s any time 
the program a s k s you t o Abort, E d i t , 
I n s t a l l , R e s t o r e or C r e a t e Turnkey F i l e . 
I f you e n t e r t h e l e t t e r "C" o r t h e 
" C r e a t e " command, the program w i l l 
c r e a t e a Turnkey Super E m u l a t o r program. 
Make s u r e you have s e t up the Super 
Emulator as you w i s h i t t o run as a 
t u r n k e y . T h i s i n c l u d e s c h a n g i n g any 
c o n f i g u r a t i o n s i n t h e E d i t mode. 

The program w i l l a s k you w h i c h 
program you w i s h t o r u n a f t e r t h e 
Emu l a t o r i s i n s t a l l e d . J u s t t ype i n t h e 
name o f t h e program ( i . e . STARTUP). 

The n e x t q u e s t i o n i s whether you 
w i s h t o Run, Brun or E x e c t h e n e x t 
program. Type i n the l e t t e r o f t h e 
command. Don't p r e s s <RETURN>. The Super 
E m u l a t o r w i l l now save i t s e l f o ut t o 
d i s k as "TURNKEY.SE". Make s u r e you 
s p e c i f y t h i s a s the program name i n yo u r 
" H e l l o " program. F o r example: 

10 PRINT CHR$(4)"BRUN TURNKEY.SE" 

P l e a s e n o t e : I f you change y o u r 
system c o n f i g u r a t i o n ( e . g . move around 
the RAM c a r d s ) t h e program w i l l do 
s t r a n g e t h i n g s and may become f u l l o f 
worms. I f you v/ish t o change y o u r s y s t e m 
c o n f i g u r a t i o n , you w i l l a l s o have t o 
change t h e c o n f i g u r a t i o n i n t h e t u r n k e y 
program. J u s t r e r u n the Super E m u l a t o r 
and s e t i t up as b e f o r e . 
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The Firmware S e l e c t o r u t i l i t y -
program was w r i t t e n e s p e c i a l l y f o r Apple 
] [ u s e r s t h a t own e i t h e r an I n t e g e r o r 
A p p l e s o f t Firmware c a r d as w e l l as a 
Legend RAM c a r d . At l a s t l The power and 
f l e x i b i l i t y o f a RAM c a r d i n s l o t 0 f o r 
P a s c a l o r CP/M and the c o n v e n i e n c e o f a 
F irmware c a r d i n some o t h e r s l o t f o r 
I n t e g e r o r A p p l e s o f t BASIC. 

The F i r m w a r e S e l e c t o r program may be 
u s e d t o m odify t h e o p e r a t i n g s y s t e m on 
y o u r DOS 3.3 d i s k e t t e s t o r e c o g n i z e a 
F irmware c a r d i n s t a l l e d i n any s l o t 
i n s i d e t h e A p p l e . A DOS 3.3 d i s k e t t e 
t h a t h a s been m o d i f i e d u s i n g t h e 
F irmware S e l e c t o r program w i l l , when 
booted, r e c o g n i z e and c o n t r o l t h e 
s e l e c t i o n . and d e s e l e c t i o n o f the 
F irmware c a r d i n s t a l l e d i n t h e s l o t t h a t 
you s p e c i f i e d . 

The Firmware S e l e c t o r program i s 
e a s y t o u s e . S i m p l y type RUN FIRMWARE 
SELECTOR w i t h t h e Legend d i s k e t t e i n t h e 
d r i v e . The program w i l l prompt you t o 
i n s e r t a s t a n d a r d DOS 3.3 d i s k e t t e i n t o 
t h e d r i v e and t h e n p r e s s <RETURN>. Be 
s u r e t o remove any w r i t e p r o t e c t t a b on 
t h e d i s k e t t e b e f o r e i n s e r t i n g i t i n t o 
t h e d r i v e . 

The program w i l l r e a d t h i s d i s k e t t e 
and d i s p l a y t h e p r e s e n t s l o t number the 
F i r m w are c a r d w i l l be u t i l i z e d i n . 
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The program w i l l now prompt you f o r 
a new s l o t number f o r the Firmware c a r d . 
Type i n a s l o t number (a number from 0 
through 7) t h a t c o r r e s p o n d s t o t h e new 
l o c a t i o n o f t h e Firmware c a r d i n your 
s y s t e m ( s l o t 4 i s a good c h o i c e ) . 

The program the n m o d i f i e s two b y t e s 
i n t h e ROM s w i t c h i n g r o u t i n e w i t h i n DOS 
on t h i s d i s k . 

T h a t ' s a l l t h e r e i s t o i t . The 
m o d i f i e d d i s k e t t e , when booted, w i l l 
a u t o m a t i c a l l y r e c o g n i z e your Firmware 
c a r d i n s t a l l e d i n s l o t 4 o r any o t h e r 
s l o t t h a t you s e l e c t e d and y o u r P a s c a l 
d i s k s , when booted, w i l l work f i n e w i t h 
t h e Legend RAM c a r d i n s t a l l e d i n s l o t 0. 
Remember: t h e s w i t c h on y o u r Apple 
Firmware c a r d s h o u l d be i n t h e down 
p o s i t i o n f o r p r o p e r o p e r a t i o n . 
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T h i s program was w r i t t e n t o e n a b l e 
you t o use y o u r Legend RAM c a r d w i t h t h e 
p o w e r f u l D i s k E m u l a t o r S o f t w a r e a s a 
second d i s k d r i v e i n c o n j u c t i o n w i t h a 
d a t a - b a s e program t h a t i s d i s k bound. I t 
w i l l a l l o w you t o s a v e d a t a t o and from 
t h e RAM c a r d and t h e n s a v e , the 
i n f o r m a t i o n o f f t o d i s k when t h e program 
i s t e r m i n a t e d . T h i s makes t h e program 
appear t o r u n v e r y f a s t as t r u e d i s k 
a c c e s s i s e l i m i n a t e d d u r i n g f i l e 
m a i n t e n a n c e and r e c o r d e n t r y . 

B e f o r e we go i n t o u s i n g t h e program, 
we must have a d i s c u s s i o n c o n c e r n i n g t h e 
r e l a t i o n s h i p between f i l e s , r e c o r d s and 
f i e l d s . A f i l e i s an e n t i t y ( u s u a l l y on 
y o u r d i s k e t t e ) w h i c h c o n t a i n s 
i n f o r m a t i o n . We a r e not c o n c e r n e d h e r e 
w i t h f i l e s w h i c h c o n t a i n programs o r 
j u s t one t y p e o f d a t a ( s u c h a s t e x t f o r 
a word p r o c e s s o r ) b u t w i t h f i l e s w h i c h 
c o n t a i n s e v e r a l r e l a t e d i t e m s ( s u c h as 
names f o r a m a i l i n g l i s t ) . 

T h e s e f i l e s a r e made up o f i t e m s 
c a l l e d r e c o r d s . These r e c o r d s a r e 
d e s c r i p t i o n o f t h e i t e m s c o n t a i n e d 
w i t h i n t h e f i l e s . The d e s c r i p t i o n s 
c o n s i s t o f one or more f i e l d s o f d a t a 
c o n c e r n i n g a s p e c i f i c d e t a i l about t h a t 
w h i c h t h e r e c o r d d e s c r i b e s . 
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F o r example: Suppose we have a l i s t 
o f p e o p l e ' s names and phone numbers. The 
names and phone numbers a r e f i e l d s . The 
two f i e l d s t a k e n as a whole make up a 
r e c o r d . T h i s r e c o r d c o n t a i n s a l l o f t h e 
i n f o r m a t i o n n e c e s s a r y t o look up 
someone's phone number ( p r o v i d i n g you 
know t h e i r name). lihen you combine a 
bunch o f d i f f e r e n t r e c o r d s , you have a 
f i l e . Neat, huh? 

Now l e t s get on w i t h t h e program. 
The f i r s t t h i n g t o do i s t o s e t - u p a 
s y s t e m d i s k f o r r u n n i n g t h i s program. 
T h i s can be done by t r a n s f e r i n g c e r t a i n 
f i l e s t o a b l a n k , i n i t i a l i z e d d i s k . 
Those f i l e s a r e : 

LEGEND MAILER START 
LEGEND MAILER 
LEGEND MAILER PRINT 
DISK EMULATOR 4.0 

These f i l e s can be t r a n s f e r e d by 
u s i n g t h e " F I D " program on t h e Apple 
System M a s t e r . Vfe w i l l r e f e r t o t h i s 
d i s k a s t h e Program d i s k . You may w i s h 
t o l a b e l i t f o r f u t u r e r e f e r e n c e . T h i s 
w i l l not be an auto-boot d i s k . The 
c r e a t i o n o f an auto-boot d i s k w i l l be 
d i s c u s s e d l a t e r . 

To r u n t h i s program, t y p e "RUN 
LEGEND MAILER START" and p r e s s <RETURN>. 
The i n t r o d u c t i o n w i l l a ppear on the 
s c r e e n ; p r e s s any key t o c o n t i n u e . You 
w i l l now be g i v e n t h e f o l l o w i n g o p t i o n s : 
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1) CREATE NEW F I L E 
2) LOAD OLD F I L E 
3) Rm PRINT PROGRAM 
4) I N I T I A L I Z E DATA DISK 
5) QUIT : 

I f you don't have a b l a n k , 
i n i t i a l i z e d d i s k handy t o put your d a t a 
on p l e a s e use t h e " I N I T I A L I Z E DATA DISK" 
o p t i o n (number 4) a t t h i s t i m e . Be s u r e 
t o f o l l o w t h e i n s t r u c t i o n s on t h e 
s c r e e n ! I f you don't, you may d e s t r o y 
t h e Program d i s k you have j u s t c r e a t e d . 

Now u s e t h e "CREATE NEW F I L E " o p t i o n 
(number 1).- You w i l l s e e a s e c o n d a r y 
menu l i k e t h i s : 

1) MAIL L I S T FORMAT 
2) CREATE FORMAT 

S e l e c t o p t i o n 1 w h i c h i s t h e MAIL 
L I S T FORMAT. See F i g u r e 11. 

R e g a r d l e s s whether or not t h i s 
l a y o u t i s ' s u i t a b l e f o r your a p p l i c a t i o n , 
we a r e u s i n g t h i s j u s t t o f a m i l i a r i z e 
you w i t h t h e program so; p r e s s a k e y . 
You w i l l now be prompted f o r a f i l e 
name. I f you p r e s s <RETURN> i n s t e a d o f a 
f i l e name you w i l l be r e t u r n e d t o the 
s t a r t - u p menu. 
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Figure 11. M a i l L i s t Format. 

REFERENCE NUMBER 
LAST NAME 
FI R S T NAME 
T I T L E 
ADDRESS 
ADDRESS 
C I T Y 
STATE 
Z I P CODE 
AREA CODE 
PHONE NUMBER 
NOTES 

REF# 
LNAM 
FNAM 
T I T L 
ADRl 
ADR 2 
C I T Y 
STAT 
Z I P 
ACOD 
PHN# 
NOTE 

4 
12 
12 
30 
30 
30 
12 
2 
5 
3 
8 
40 

PRESS ANY KEY...RECORD LENGTH: 200 

T h i s o p t i o n i s used t o c r e a t e your 
own format. I f you don't l i k e t h e M a i l 
L i s t format o r i t i s not what you 
i n t e n d e d t o use the M a i l e r f o r t h e n t h i s 
o p t i o n i s f o r you. As you a r e p r o b a b l y 
aware, t h i s program i s e s s e n t i a l l y a 
s m a l l d a t a - b a s e program. I t i s not 
d e d i c a t e d t o the m a i l i n g l i s t p u r p o s e . 
I t i s t h e r e f o r e assumed t h a t you may u s e 
t h i s program f o r o t h e r p u r p o s e s ( e . g . 
r e c i p i e s , p a r t s l i s t s , C h r i s t m a s l i s t s , 
Employee d a t a , among o t h e r s ) . 
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The format f o r o t h e r p u r p o s e s can be 

g e n e r a t e d by u s i n g t h i s o p t i o n . To e n t e r 
t h i s o p t i o n t y p e "2" when a s k e d f o r t h e 
format you w i s h t o u s e . 

The program w i l l a l w a y s s t a r t w i t h a 
r e f e r e n c e number. T h i s w i l l h a v e . a f i e l d 
l e n g t h o f 4 and can n o t be a l t e r e d . The 
c u r s o r wi11 be i n the p e s i t i o n f o r you 
t o e n t e r f i e l d #2 ( l a b e l l e d CAT f o r some 
odd r e a s o n ) . You may use your 
i m a g i n a t i o n f o r t h e f i e l d t i t l e s from 
now on. 

The ABBR e n t r y i s a 4 c h a r a c t e r 
a b b r e v i a t i o n o f t h e f i e l d name. You may 
choose any c h a r a c t e r s , b ut you s h o u l d 
use a mnemonic f o r t h i s f i e l d . The t h i r d 
e n t r y f o r t h e f i e l d i s t h e f i e l d l e n g t h . 
T h i s i s used t o t e l l t h e program how 
many c h a r a c t e r s you w i l l be u s i n g t o 
make up t h a t f i e l d . E n t e r the maximum 
number o f c h a r a c t e r s you t h i n k t h e f i e l d 
w i l l t a k e up (99 a t the m o s t ) . 

At t h i s p o i n t you s h o u l d e n t e r a 
f i l e n a m e t o s a v e t h i s format under and 
p r e s s r e t u r n . F o r now e n t e r a f i l e name 
o f <TEST>. The s c r e e n w i l l now appear a s 
i n F i g u r e 12. 
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Figure 12. M a i l e r Hardware Setup 

F I L E : TEST 

128KDE CARD SLOT 0 

DISK DRIVE #1 SLOT: 6 
DRIVE: 1 

DISK DRIVE #2 SLOT: 6 
DRIVE: 2 

A l though t h i s program was w r i t t e n 
f o r t h e 128K RAM c a r d , i t w i l l work w i t h 
the S'Card i f i t h a s 128K ( o r more) RAM 
i n s t a l l e d . VJhen u s i n g t h e S'Card and 
a s k e d t h i s q u e s t i o n , answer w i t h t h e 
s l o t number o f t h e S'Card. 

There w i l l be a f l a s h i n g c u r s o r 
a s k i n g f o r t h e s l o t number o f t h e Legend 
c a r d . I f y o u r c a r d i s i n s l o t 0, p r e s s 
r e t u r n . O t h e r w i s e , e n t e r t h e s l o t # f o r 
your c a r d . Do not p r e s s <RETURN>, t h e 
program w i l l a u t o m a t i c a l l y go t o t h e 
n e x t l i n e . 

F o l l o w t h i s e n t r y method f o r both 
d r i v e s . I f you o n l y have one d r i v e e n t e r 
a 1 f o r d r i v e #2. 

You w i l l t h e n be a s k e d i f t h i s i s 
c o r r e c t . Check o v e r your r e s p o n s e s t o 
the p r e v i o u s q u e s t i o n s . I f t h e y a r e 
wrong, answer N and you may s t a r t o v e r . 
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I f Y e s , you w i l l be i n f o r m e d t h a t 
t h e D i s k E m u l a t o r i s b e i n g i n s t a l l e d . 
When t h i s i s f i n i s h e d you w i l l be 
prompted t o i n s e r t y o u r d a t a d i s k . A f t e r 
you h a v e done so, p r e s s any key. 

CAUTION: t h e d i s k w i l l be c o m p l e t e l y 
o v e r w r i t t e n ! ! Make s u r e t h a t you a r e 
d o i n g t h i s w i t h a b l a n k , ' i n i t i a l i z e d 
d i s k , such as a d a t a d i s k you have 
i n i t i a l i z e d e a r l i e r . 

You w i l l now be t o l d t h a t the format 
i s b e i n g w r i t t e n t o the d i s k , and t h e n 
b e i n g l o a d e d i n t o t h e D i s k E m u l a t o r . 
IVhen promted t o , p l a c e t h e program d i s k 
b ack i n t h e d r i v e and p r e s s any key t o 
c o n t i n u e . I f you have two d i s k d r i v e s , 
d i s k swapping w i l l not be n e c e s s a r y ( t h e 
program d i s k w i l l r emain i n d r i v e 1 and 
t h e d a t a d i s k w i l l r e m a i n i n d r i v e 2 ) . 

The s c r e e n w i l l now c l e a r and t h e 
f o l l o w i n g submenu w i l l appear a t the 
bottom o f t h e s c r e e n : 

COMMANDS 0000 RECORDS 0000 ACTIVE 
ADD DELETE SORT L I S T 
FIND PRINT . CHANGE QUIT 

ENTER OPTION: 
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DELETE 

T h i s o p t i o n a l l o w s you t o remove a 
r e c o r d by t h e s e q u e n t i a l r e c o r d number. 
To use t h i s o p t i o n t y p e D from t h e menu. 
The program w i l l a s k f o r t h e r e f e r e n c e 
number o f t h e r e c o r d you w i s h t o d e l e t e . 
Answer w i t h t h a t number. 

I f you answer w i t h t h e wrong d a t a , 
a l l i s not l o s t . The program w i l l not 
w r i t e t o t h e d i s k e t t e u n t i l you e l e c t t o 
q u i t , so i t i s p o s s i b l e t o r e b o o t t h e 
s y s t e m and s t a r t o v e r . I f you s e l e c t 
t h i s o p t i o n and remove a r e c o r d , t h e 
a l t e r e d f i l e w i l l be w r i t t e n t o t h e 
d i s k e t t e a t t h e end of the s e s s i o n (See 
Q U I T ) . 

The d e l e t e command w i l l d e s t r o y the 
d a t a i n t h e r e c o r d s p e c i f i e d . You may 
change t h i s d a t a i n o r d e r t o " u n d e l e t e " 
t h e r e c o r d . T h i s w i l l s a v e s p a c e on t h e 
d i s k e t t e ( n o t n e c e s s a r y u n l e s s you have 
a f u l l d i s k e t t e ) . To do t h i s , use t h e 
p r o c e d u r e under "CHANGE". 

SORT 

T h i s o p t i o n a l l o w s you t o s o r t by 
any o f t h e f i e l d s l i s t e d i n t h e format 
you have e l e c t e d t o u s e . T h i s o p t i o n can 
be e n t e r e d by t y p i n g S. 
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The program w i l l now a s k f o r the 

f i e l d t o s o r t by, i f you want t o s o r t by 
S t a t e e n t e r 8 ( u s i n g the format s u p p l i e d 
by L e g e n d ) . Any o f the f i e l d s l i s t e d may 
be u s e d as t h e s o r t f i e l d . T h i s a l l o w s 
you t o s o r t a l p h a b e t i c a l l y o r 
n u m e r i c a l l y , a l l o w i n g you t o , f o r 
example, o r d e r a l l the r e c o r d s by S t a t e 
o r Z i p code. 

When u s i n g t h i s o p t i o n , t h e program 
w i l l appear t o have "gone t o l u n c h " . 
T h i s i s normal due t o A p p l e s o f t ' s 
garbage c o l l e c t i o n and the m e t h o d i c a l 
way the program s o r t s . Do Not p r e s s 
RESET when t h i s o c c u r s , o r you may l o o s e 
a l l o f your d a t a . 

LIST 

When s e l e c t e d , t h i s o p t i o n a s k s f o r 
a r e f e r e n c e number to s t a r t l i s t i n g 
from. I f you a r e l o o k i n g f o r a r e c o r d 
and don't know what i t s r e f e r e n c e number 
i s , s t a r t w i t h #1. 

The program w i l l respond by l i s t i n g 
(on the s c r e e n o n l y ) t h e r e c o r d 
r e f e r e n c e d . The l e f t and r i g h t arrow 
k e y s a r e used t o s c r o l l between r e c o r d s . 
P r e s s i n g t h e <ESC> key w i l l e x i t from 
t h i s r o u t i n e and r e t u r n you t o t h e menu. 

T h i s o p t i o n can be s e l e c t e d a f t e r a 
s o r t to examine t h e f i l e and d i s p l a y the 
i n f o r m a t i o n . 
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F I N D 

T h i s o p t i o n a l l o w s you t o f i n d a 
r e c o r d by any o f t h e f i e l d s you would 
u s e i n t h e s o r t o p t i o n . You may use t h e 
"FIND" o p t i o n t o l o o k up an a d d r e s s o r 
phone number o r any o f t h e f i e l d s u s e d . 
T h i s i s done on a p a r t i a l or f u l l i t e m 
match. 

F o r example: I f you wanted t o f i n d 
a l l t h e Smiths i n the Data-Base, you 
would t y p e F t o e n t e r t h e F i n d mode and 
t h e n s e l e c t e i t h e r A f o r a l l or S f o r 
some. I f you s e l e c t A f o r a l l o f t h e 
s t r i n g d a t a ( t h i s means t o s c a n f o r 
Smith as t h e word "SMITH"), type t h e 
l e t t e r "A". You w i l l be prompted f o r t h e 
s t r i n g t o s e a r c h f o r . E n t e r the word 
SMITH. The program w i l l s c a n f o r a l l o f 
t h e S m i t h s i n t h e d a t a b a s e and a l l o w 
you t o examine them on t h e s c r e e n . 

You may s e l e c t S, f o r some o f t h e 
s t r i n g d a t a ( t h i s means t o s c a n f o r 
S m i t h by way of some o f t h e word, l i k e 
"SM") and e n t e r t h e f i e l d t o s c a n under. 
I f you s c a n f o r - t h e l a s t name, ( f i e l d # 
2 ) , and t h e n e n t e r SM f o r the s t r i n g 
( f i e l d d a t a ) t o s e a r c h f o r , you l i m i t 
t h e s c a n n i n g t o two ( 2 ) c h a r a c t e r s . I f 
you e n t e r SMI, you l i m i t t h e s c a n t o 
t h r e e ( 3 ) c h a r a c t e r s . F o r example: I f 
you e n t e r SM you w i l l g e t a l l t h e S m i t h s 
and t h e S m a l l s and S m z a n s k i s and so on 
and so f o r t h . However, i f you s e l e c t t o 
s c a n f o r SMI t h e n t h e o n l y name s e l e c t e d 
i n t h i s example would be "Smith". 
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A f t e r e n t e r i n g the s t r i n g t o s e a r c h 
f o r , you w i l l be a s k e d i f you want t h e 
program t o "WAIT F O R K E Y P R E S S ( Y / N ) " . 
A n s w e r i n g Y t o t h i s o p t i o n w i l l t e l l t h e 
program t o s e a r c h f o r the f i r s t 
o c c u r r a n c e of the s p e c i f i e d s t r i n g and 
w a i t f o r you t o p r e s s a key b e f o r e 
c o n t i n u i n g the s e a r c h . T h i s g i v e s you a 
c hance t o r e v i e w t h e d a t a found b e f o r e 
p r o c e e d i n g w i t h t h e s e a r c h . A n s w e r i n g N 
t o t h i s o p t i o n w i l l c a u s e t h e program t o 
r a p i d l y s e a r c h f o r the s p e c i f i e d s t r i n g . 
However, t h e s e a r c h may go so f a s t t h a t 
you wouldn't be a b l e t o r e a d a l l t h e 
d a t a d i s p l a y e d . T h i s i s u s e f u l i f you 
a r e s u r e t h e r e i s o n l y one r e c o r d t h a t 
w i l l be found or i f you a r e j u s t t r y i n g 
t o f i n d out i f you have a p a r t i c u l a r 
p i e c e o f d a t a on f i l e . 

The n e x t e n t r y r e q u i r e d p r i o r t o 
s t a r t i n g t h e s e a r c h i s t h e r e c o r d number 
t o s t a r t t h e s e a r c h a t . The d e f a u l t f o r 
t h i s i s 1 ( o n e ) . T h i s i s n o r m a l l y 
s u i t a b l e f o r most a p p l i c a t i o n s . However, 
i f you a r e c e r t a i n t h a t t h e r e c o r d you 
a r e s e a r c h i n g f o r i s ( f o r example) above 
250 you would want t o e n t e r 250 as t h e 
r e c o r d t o s t a r t t h e s e a r c h a t b e c a u s e 
t h i s would speed up the s e a r c h . The l a s t 
i t e m r e q u i r e d i s t h e r e c o r d t o end t h e 
s e a r c h a t . T h i s a u t o m a t i c a l l y d e f a u l t s 
t o t h e v a l u e o f t h e l a s t r e c o r d . T h a t 
i s , i f you have 500 a c t i v e r e c o r d s t h e 
r e c o r d number to end the s e a r c h a t would 
d e f a u l t t o 500. 
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I f you don't want t o s e a r c h the 
whole d a t a b a s e , you would e n t e r the 
range o f r e c o r d s you would want t o 
s e a r c h t h r o u g h . To a c c e p t t h e d e f a u l t 
v a l u e ( s ) s i m p l y p r e s s <RETURN>. 

PRINT 

T h i s o p t i o n i s used f o r dumping t o 
t h e p r i n t e r and i s c o v e r e d i n t he "PRINT 
LABELS" s e c t i o n o f t h i s manual. 

CHANGE 

T h i s i s t h e d a t a e d i t r o u t i n e . When 
s e l e c t e d you w i l l be a s k e d f o r the 
r e c o r d number t o change. The f i r s t i t e m 
i n t h a t r e c o r d w i l l then be d i s p l a y e d . 
You now have t h e o p p o r t u n i t y t o e n t e r 
new d a t a f o r t h a t f i e l d . I f you w i s h t o 
s k i p t o t h e n e x t f i e l d w i t h o u t a l t e r i n g 
t h e c u r r e n t d a t a i n the f i e l d , j u s t 
p r e s s <RETURN>. ) 

A f t e r e n t e r i n g new d a t a f o r a f i e l d 
p r e s s <RETURN> and the p r o c c e s s w i l l 
r e p e a t f o r t h e n e x t f i e l d . 

At t h e end o f the r e c o r d , the 
program w i l l a s k i f you want t o s a v e the 
m o d i f i e d r e c o r d . I f the r e c o r d l o o k s 
c o r r e c t , answer Y. The program the n 
r e t u r n s you t o t h e sub-menu. 
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I t s h o u l d be noted t h a t a l t h o u g h you 
may have changed a r e c o r d , t h e r e c o r d i s 
not r e c o r d e d on t h e d i s k e t t e u n t i l you 
e l e c t t o "QUIT" and w r i t e t h e new d a t a 
t o d i s k . The change o p t i o n c a n be used 
i f you made a s m a l l e r r o r i n d a t a e n t r y 
and don't w i s h t o r e t y p e t h e e n t i r e 
r e c o r d . Do not "QUIT" e v e r y time you 
make a s m a l l change as i t w i l l t a k e a 
lo n g time t o e d i t out e v e r y r e c o r d . Do 
yo u r e d i t i n g and then, a t t h e end, 
"QUIT". 

PRINTING LABELS 

T h i s f u n c t i o n i s s e l e c t e d from t h e 
main program menu. When s e l e c t e d , you 
a r e a s k e d t o r e - a f f i r m y o u r d e s i r e t o 
run the p r i n t program ( e i t h e r a Y or N 
i s e x p e c t e d ) . 

The p r i n t program h a s i t s own 
s e p a r a t e menus as a r e d e s c r i b e d below. 

PRINT PROGRAM MAIN MENU 
1) PRINT 
2) CREATE FORMAT 
3) EDIT FORMAT 
4) RETURN TO MAIN PROGRAM 
5) QUIT 
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I f t h i s i s your f i r s t time r u n n i n g 
t h e program, you w i l l have t o c r e a t e a 
for m a t f o r p r i n t i n g so s e l e c t o p t i o n 
number 2 (CREATE F O R M A T , 

The f i r s t t h i n g you w i l l be a s k e d 
f o r i s t h e number o f l i n e s i n t h e 
f o r m a t . T h i s i s t h e number o f l i n e s from 
t h e ' Top t o the Bottom o f t h e l a b e l and 
w i l l be d i f f e r e n t w i t h d i f f e r e n t l a b e l s . 
The most common s e t t i n g f o r t h i s i s 5 
( f i v e ) ( t h i s g i v e s 5 l i n e s o f p r i n t f o r 
1" {one i n c h } l a b e l s ) . The maximum t h a t 
c a n be e n t e r e d i s 15 ( t h i s g i v e s 15 
l i n e s o f p r i n t ) . 

The s c r e e n w i l l c l e a r and a b l a n k 
format ( s e e F i g u r e 13) w i l l appear a l o n g 
w i t h a sub-menu n e a r t h e bottom of t h e 
s c r e e n . 

Figure 13. L a b e l P r i n t i n g Format. 

LN# 1 2 3 4 5 6 7 8 9 

1- ;-
2- . 
3-
4-
5-
6- . • . 

COMMAND LINE 1 COL 1 
OUIT ENTER CHANGE REVIEW 

L e t s go through t h e s e o p t i o n s one a t 
a t i m e . 
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QUIT 

T h i s o p t i o n i s used to s a v e t h e 
c r e a t e d or e d i t e d format t o t h e d i s k 
e m u l a t o r and t h e n r e t u r n t o t h e P r i n t 
program's main menu. When t h i s o p t i o n i s 
used, you a r e a s k e d f o r a f i l e name t o 
sa v e your format under. I f you p r e s s 
r e t u r n i n s t e a d o f e n t e r i n g a name, you 
a r e a s k e d i f you want t o r e t u r n t o t h e 
menu w i t h o u t s a v i n g t h e c u r r e n t f o r m a t . 
I f t h i s i s done t h e c u r r e n t format i s 
l o s t . I f a f i l e name i s e n t e r e d , t h e 
f i l e i s saved t o t h e emulator and you 
a r e r e t u r n e d t o t h e main menu. 

ENTER 

T h i s o p t i o n i s used t o s e t up t h e 
p r i n t format f o r yo u r l a b e l s . When f i r s t 
s e l e c t e d you a r e a s k e d f o r a F I E L D #, 
and a PRINT LENGTH. When you e n t e r t h e 
f i e l d number, s u c h as S t a t e o r l a s t 
name, the d e f a u l t l e n g t h f o r t h a t f i e l d 
i s d i s p l a y e d . 

I f you want t h e whole f i e l d t o be 
p r i n t e d e n t e r a 0 ( z e r o ) f o r t he l e n g t h . 
O t h e r w i s e e n t e r t h e l e n g t h you want t o 
have p r i n t e d . I f you want to p r i n t t h e 
f i r s t 10 c h a r a c t e r s p r i n t e d o f a f i e l d 
t h a t h a s 30 c h a r a c t e r s i n i t , e n t e r 10 
f o r t h e p r i n t l e n g t h . 
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The l i n e and column t h a t t h i s 
i n f o r m a t i o n . w i l l be p r i n t e d i n i s 
d i s p l a y e d i n t h e i n v e r s e b a r above t h e 
sub-menu. The l o c a t i o n of t h e d a t a on 
t h e l a b e l w i l l be shown on t h e "FORMAT 
CHART" on t h e s c r e e n . The i n v e r s e number 
i s t h e f i e l d number and t h e t r a i l i n g 
number i s t h e p r i n t l e n g t h . Remember 
t h a t a'0 ( z e r o ) r e p r e s e n t s t h e d e f a u l t 
p r i n t l e n g t h f o r t h a t item. 

The f o l l o w i n g example e x p l a i n s t h e 
format f o r t h e f i r s t l i n e . 

1- 30 20 0 

L e t s t a k e t h e f i r s t c h a r a c t e r , t h e 
number 1-, t h i s i s t h e l i n e number. Next 
i s t h e number 3, t h i s i s t h e f i e l d 
number, w h i c h would be f o r t h e f i r s t 
name u s i n g t h e Legend d e f a u l t f o rmat and 
w i l l be shown i n i n v e r s e v i d e o . Then t h e 
0 ( z e r o ) , w h i c h means the d e f a u l t f i e l d 
l e n g t h o r 12 c h a r a c t e r s i n t h i s c a s e . 
The 2 i s t h e n e x t f i e l d number, w h i c h i s 
t h e l a s t name, a g a i n i n i n v e r s e v i d e o . 
Then t h e number 0 ( z e r o ) which d e f a u l t s 
t h e f i e l d l e n g t h t o 12. Now by e n t e r i n g 
t h e n e x t number a s 0 ( z e r o ) you i n d i c a t e 
t h a t you w i s h t o go on t o t h e n e x t l i n e . 
So, i f you e n t e r 0 ( z e r o ) f o r t h e f i e l d 
number and p r e s s <RETURN>, t h e program 
w i l l go t o t h e n e x t l i n e . U s i n g t h i s 
f o r m a t you can l e a v e a l i n e b l a n k by 
e n t e r i n g a. 0.:. ( z e r o ) and p r e s s i n g 
<RETURN>. 
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CHANGE 

T h i s i s used t o change one format 
b l o c k a t a ti m e . You a r e prompted f o r 
th e l i n e # and c o l t h a t you want t o 
change, and t h e n a s k e d f o r t h e new f i e l d 
# and p r i n t l e n g t h . 

REVIEW 

T h i s w i l l d i s p l a y a l l t h e f i e l d 
names, f i e l d numbers, and d e f a u l t p r i n t 
l e n g t h s . P r e s s i n g any k e y w i l l r e t u r n 
you t o t he menu. 

EDIT FORMAT 

T h i s o p t i o n a l l o w s you t o modify an 
e x i s t i n g p r i n t format. VJhen s e l e c t e d you 
w i l l be prompted f o r t h e name of the 
format f i l e t o be e d i t e d . The r e q u e s t e d 
f i l e w i l l be loaded and t h e n you w i l l be 
a b l e t o e d i t i t as w i t h t h e CHANGE 
command d e s c r i b e d above. 

PRINT 

T h i s r o u t i n e , when s e l e c t e d , w i l l 
a sk you f o r s e v e r a l p a r a m e t e r s a s 
d e s c r i b e d below: 

1) FORMAT F I L E NAME 
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T h i s would be t he name of the 
d e s i r e d p r i n t . format t h a t you have 
p r e v i o u s l y s e t up and s a v e d . 

2) PRINT WIDTH 

T h i s i s t h e number o f h o r i z o n t a l 
s p a c e s on a s i n g l e l a b e l . I n t h i s c a s e 
we a r e t a l k i n g about one ( 1 ) l a b e 1 even 
though you may have more t h a n one l a b e l 
a c r o s s . 

3) NUMBER OF RECORDS ACROSS 

T h i s would be s e t t o the number o f 
l a b e l s a c r o s s t h a t you have. ( s e e 
NUMBER OF SPACES BETWEEN LABELS i f t h i s 
i s more t h a n 1 ( o n e ) ) 

4 ) NUMBER OF LINES BETWEEN LABELS 

F o r most a p p l i c a t i o n s t h i s would be 
s e t t o one. With some l a b e l s you may 
need more t h a n 1 l i n e from t h e l a s t l i n e 
p r i n t e d t o t h e . t o p o f n e x t l a b e l so t h i s 
o p t i o n i s i n c l u d e d . 

5) NUMBER OF SPACES BETWEEN LABELS 

• T h i s o p t i o n i s n o t a v a i l a b l e i f you 
s e t t h e NUMBER OF RECORDS ACROSS t o 1. 
I f you a r e p r i n t i n g more t h a n one l a b e l 
a c r o s s , t h i s must be s e t so t h a t t h e 
p r i n t e r w i l l be p o s i t i o n e d t o t h e f i r s t 
c h a r a c t e r p o s i t i o n on t h e n e x t l a b e l 
a c r o s s . The v a l u e t o be used w i l l have 
t o be found e x p e r i m e n t a l l y by t h e u s e r 
as t h e r e a r e hundreds o f d i f f e r e n t 
l a b e l s a v a i l a b l e . 
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You a r e now a t the f i n a l PRINT menu. 
T h i s i s used t o s e l e c t t h e r e c o r d s t h a t 
w i l l be s e l e c t e d f o r p r i n t i n g , and l o o k s 
l i k e t h i s : 

1) PRINT ALL 
2) PRINT RANGE 
3) SEARCH AND PRINT W/RANGE 

L e t s go through t h e s e i n o r d e r . 

1) PRINT ALL 

As i t ' s name i m p l i e s t h i s r o u t i n e 
w i l l p r i n t l a b e l s from a l l t h e r e c o r d s 
i n t h e f i l e c u r r e n t l y b e i n g worked w i t h . 

2) PRINT RANGE 

T h i s s e l e c t i o n a s k s you f o r t h e 
s t a r t i n g and endin g r e c o r d numbers. I t 
w i l l p r i n t l a b e l s o n l y from r e c o r d s 
w i t h i n t h e s p e c i f i e d r a n g e . 

3) SEARCH AND PRINT W/RANGE 

T h i s a l l o w s you t o s e a r c h f o r a 
s p e c i f i c s t r i n g i n a s p e c i f i e d f i e l d 
w i t h i n a range o f r e c o r d s . Now t o r e p e a t 
t h i s i n E n g l i s h , s t e p by s t e p . When 
s e l e c t e d you w i l l be a s k e d f o r s e v e r a l 
p a r a m e t e r s a s f o l l o w s : 

F I E L D TO SEARCH 

E n t e r t h e number of the f i e l d you 
w i s h t o s e a r c h by. 

PHRASE TO SEARCH FOR 
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E n t e r t h e s t r i n g " o f c h a r a c t e r s 
t h a t a r e common between a l l r e c o r d s t h a t 
you w i s h t o p r i n t . 

STARTING RECORD 

T h i s i s t h e f i r s t r e c o r d t h a t s h o u l d 
be s e a r c h e d . 

ENDING RECORD 

\ T h i s would be t h e l a s t r e c o r d t o be 
s e a r c h e d . 

Example 2 

L e t s s a y t h a t you wanted t o p r i n t 
a l l o f t h e r e c o r d s i n your f i l e where 
t h e STATE was ALASKA, and t h e y f e l l 
between r e c o r d numbers 20 and 50. You 
would e n t e r 7 ( s e v e n ) f o r t h e F I E L D TO 
SEARCH, ALASKA f o r t h e PHRASE TO SEARCH 
FOR, ^ 20 f o r t h e STARTING RECORD, and 50 
f o r t h e ENDING RECORD. 

A f t e r s e l e c t i n g a p r i n t - o p t i o n , 
e n t e r i n g any p a r a m e t e r s r e q u i r e d , 
w i l l be prompted t o make s u r e t h a t 
p r i n t e r i s r e a d y , . a n d t o p r e s s any 
t o s t a r t p r i n t i n g . 

The program w i l l now s t a r t p r i n t i n g 
t h e s e l e c t e d l a b e l s . You can a b o r t 
p r i n t i n g by p r e s s i n g the ESC key, o r 
paus e t h e p r i n t i n g by p r e s s i n g t h e 
l e t t e r P. 

and 
you 
t h e 
k e y 
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At the end of p r i n t i n g your l a b e l s 
you w i l l be r e t u r n e d t o t h e "PRINT 
PROGRAM MAIN MENU". 

HELLO 

The "HELLO" program i s u s u a l l y t h e 
f i r s t program t h a t i s run when t h e 
s y stem b o o t s a d i s k e t t e , and i s u s u a l l y 
i n i t i a l i z e d i n t o the d i s k . To s e t - u p an 
auto-boot Legend M a i l e r d i s k e t t e , you 
need a b l a n k d i s k and a t l e a s t one ( 1 ) 
d i s k d r i v e and the Legend System d i s k 
( t h e one t h a t came w i t h t h e c a r d ) . 
F o l l o w t h e s e i n s t r u c t i o n s c a r e f u l l y : 

1) Boot t h e Legend System d i s k and 
a l l o w the menu t o appear on t h e 
s c r e e n . 

2) Now type NEW. T h i s c l e a r s o u t 
t h e o l d program. 

3) Now t y p e LOAD LEGEND MAILER 
START and w a i t f o r the d r i v e t o 
l o a d t h e program i n t o t h e 
machine. 

4) At t h i s time t h e A p p l e s o f t 
prompt s h o u l d be on t h e s c r e e n . 
Remove the Legend d i s k from the 
d r i v e and i n s e r t t h e b l a n k 
d i s k e t t e . 

5) Now t y p e I N I T HELLO, t h e d r i v e 
w i l l s t a r t t o t u r n and s h o u l d 
not be i n t e r r u p t e d . The 
A p p l e s o f t prompt w i l l a p p ear 
a g a i n . 
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6) A t t h i s t ime you may w i s h t o 
boot t h e new d i s k you j u s t 
c r e a t e d . I f you boot t h e d i s k , 
you c a n not run any o f t h e 
programs a s t h e y a r e not on t h e 
d i s k y e t . 

7) Now boot t h e SYSTEM MASTER d i s k 
and t y p e BRUN F I D . The menu f o r 
F I D w i l l appear on t h e s c r e e n . 
We want t o copy f i l e s from t h e 
Legend d i s k t o t h e new d i s k ( t h e 
one you j u s t c r e a t e d ) . 

8) The f i l e s t o t r a n s f e r a r e : 

LEGEND MAILER 
LEGEND MAILER PRINT 
DISK EMULATOR 4.0 

Now you s h o u l d be a b l e t o boot t h e 
d i s k and have t h e s t a r t i n g menu come 
r i g h t up on t h e s c r e e n . A t t h i s time you 
may w i s h t o back up your d i s k and put a 
w r i t e p r o t e c t t a b on t h e o r i g i n a l . 
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The S l i d e S e l e c t program i s 
d e s i g n e d t o a l l o w t h e u s e r t o r e t r i e v e 
s e v e r a l HiRes p i c t u r e s v e r y r a p i d l y and 
d i s p l a y them i n sequence on t h e s c r e e n . 
I t i s a c o m b i n a t i o n o f two p i e c e s o f 
s o f t w a r e . I t c o n s i s t s o f an A p p l e s o f t 
program and machine language 
s u b r o u t i n e s . You can c a l l t h e machine 
language subrout^^ y o u r own BASIC 
program. 

F o r t h e non-programmer. Legend S l i d e 
S e l e c t o f f e r s an e a s y way t o d i s p l a y 
H i R e s p i c t u r e s . The r e s u l t i s t h e 
f u n c t i o n a l e q u i v a l e n t o f a s l i d e 
p r o j e c t o r , a l l o w i n g t h e u s e r t o f l i p 
f o r w a r d o r backward between t h e 
p i c t u r e s . 

C o n t r o l o f t h e d i s p l a y e d p i c t u r e s i s 
u s e r s e l e c t a b l e and can be c o n t r o l l e d 
from t h e k e y b o a r d , game p a d d l e s or can 
be s e t t o r u n a u t o m a t i c a l l y . 

Up t o 8 p i c t u r e s can be s t o r e d i n 
64K o f RAM, o r 16 p i c t u r e s i n 128K o f 
RAM. 

T h i s program assumes t h a t you have 
an Apple ] [ computer, a d i s k d r i v e and 
a t l e a s t one Legend c a r d . A l s o , t h e 
program r e q u i r e s t h a t you have t h e H i R e s 
p i c t u r e s you w i s h t o d i s p l a y s t o r e d on a 
d i s k e t t e . 
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Operation 

Use o f t he Legend S l i d e S e l e c t 
program h a s been made as p a i n l e s s a s 
p o s s i b l e f o r t h e non-programmer. You 
may move the S l i d e S e l e c t program onto 
a n o t h e r d i s k e t t e . T h i s encompasses 
moving a l l o f t h e " S l i d e S e l e c t " f i l e s . 
The u s e r s h o u l d "boot" t h e s y s t e m w i t h 
the Legend d i s k e t t e . To r u n t h e S l i d e 
S e l e c t program, t y p e : 

RUN SLI D E SELECT 

The program w i l l a u t o m a t i c a l l y s c a n 
f o r any RAM c a r d s you may have i n your 
machine and s e t i t s e l f up a c c o r d i n g l y . 
The s c r e e n s h o u l d then c l e a r and t h e 
d i s p l a y w i l l l ook l i k e t h i s : 

MAXIMUM NUMBER OF PICTURES I S 24 
MEMORY AVAILABLE FOR 24 PICTURES 
NOW WE MUST TRANSFER THE PICTURE FROM 
DISK TO THE LEGEND CARDS 
PRESS <RETURN> WHEN ALL PICTURES HAVE 
BEEN LOADED. PRESS <ESC> FOR CATALOG 

ENTER THE FILENAME OF 
PICTURE #1 

I n t h i s example, both a 128K and a 
64K RAM c a r d were used. No banks were 
l o c k e d out, so t h e S l i d e S e l e c t program 
can s t o r e a t o t a l o f 24 p i c t u r e s . 
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You s h o u l d now type t h e f i l e n a m e of 

th e f i r s t p i c t u r e you w i s h e t o l o a d . I f 
the p i c t u r e i s on a n o t h e r d i s k e t t e and 
i t ' s n e c e s s a r y t o change d i s k e t t e s , you 
s h o u l d do t h a t b e f o r e t y p i n g the 
f i l e n a m e . S e v e r a l p i c t u r e s a r e p r o v i d e d 
f o r t h e u s e r t o e x p e r i m e n t w i t h . A l l of 
the p i c t u r e s h a v e a f i l e n a m e t h a t ends 
w i t h ' a " v P I C " ' s u f f i x . T h i s ' p r a c t i c e i s ' 
recommended t o h e l p document the 
c o n t e n t s o f t h e f i l e s . 

One o f t h e p i c t u r e s p r o v i d e d on the 
Demo sde o f t h e d i s k e t t e h a s -the 
f i l e n a m e DEMO T I T L E . L e t ' s l o a d t h i s 
p i c t u r e f i r s t by t y p i n g DEMO T I T L E 
< r e t u r n > . The s c r e e n w i l l t h e n change t o 
h i g h r e s o l u t i o n g r a p h i c s mode, and the 
p i c t u r e w i l l b e g i n t o l o a d . F i r s t t he 
Apple w i l l d i s p l a y w h atever random 
"garbage" i s i n HiRes s c r e e n 1. Then, 
as t h e p i c t u r e b e g i n s t o l o a d , the 
s c r e e n w i l l . b e g i n t o c l e a r , and DEMO 
T I T L E w i l l be d i s p l a y e d . The s c r e e n 
w i l l t h e n r e v e r t t o t e x t , and you w i l l 
be a s k e d i f t h e p i c t u r e s h o u l d be 
i n s t a l l e d i n t h e c a r d or n o t . I t s h o u l d 
l o o k l i k e t h i s : , 

MAXIMUM NUMBER OF PICTURES I S 24 
MEMORY AVAILABLE FOR 24 PICTURES 
NOW WE MUST TRANSFER THE PICTURE FROM 
DISK TO THE LEGEND CARDS 
PRESS <RETURN> WHEN ALL PICTURES HAVE 
BEEN LOADED PRESS <ESC> FOR CATALOG 

ENTER THE FILENAME OF 
PICTURE #1 DEMO T I T L E 
INSTALL ? Y 

Legend RAM C a r d 9-3 



Slide Select 

I f you w i s h t o i n s t a l l t h a t p i c t u r e 
i n t o t h e s l i d e s e l e c t i o n , t h e n s i m p l y 
p r e s s "Y" or <RETURN>. I f don't l i k e 
t h a t p i c t u r e , t h e n p r e s s "N". A f t e r 
each p i c t u r e i s i n s t a l l e d , t h e second 
l i n e of t h e d i s p l a y w i l l change t o 
r e f l e c t t h e amount of r e m a i n i n g memory 
i n the Legend c a r d s . I n t h i s example, 
the second l i n e would look l i k e t h i s : 

MEMORY AVAILABLE FOR 23 PICTURES 

I n t h i s f a s h i o n , you c an c o n t i n u e 
l o a d i n g p i c t u r e s from d i s k i n t o t h e 
HiRes s c r e e n , and i n s t a l l i n g t h e HiRes 
images i n t h e c a r d . I f you w i s h , you can 
p r e s s t h e e s c a p e key t o v i e w t h e 
c a t a l o g . I f needed, you can t y p e d r i v e 
and s l o t e x t e n s i o n s w i t h t h e f i l e n a m e . 
F o r example: TEX. P I C , S6, Dl V ^ i l l l o a d t h e 
p i c t u r e TEX.PIC from d r i v e 1, s l o t 6. 
T h i s f e a t u r e i s v e r y handy w i t h s y s t e m s 
t h a t have more t h a n one d r i v e . 

I f you have l o a d e d a l l t h e p i c t u r e s 
you w i s h , s i m p l y p r e s s <RETURN>. Then 
the program w i l l c o n t i n u e t o t h e ne x t 
p h a s e . I f you l o a d t h e maximum number o f 
p i c t u r e s ( i n our example, 2 4 ) , t h i s w i l l 
happen a u t o m a t i c a l l y . The s c r e e n w i l l 
c l e a r , and the d i s p l a y a p p e a r s as 
f o l l o w s : 

DO YOU WANT TO CONTROL THE S L I D E 
SELECTION WITH: 

GAME PADDLES (G) 
KEYBOARD 
TIMED DISPLAY 

(K) 
( T ) 
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You s h o u l d t y p e e i t h e r "G","K", o r 
"T", depending on your c h o i c e . The G 
o p t i o n r e a d s t h e push b u t t o n s w i t c h e s on 
game c o n t r o l s #0 and #1. Push game 
c o n t r o l s w i t c h #1 t o advance one 
p i c t u r e , #0 t o go one frame i n t h e 
r e v e r s e d i r e c t i o n . I f you choose t h e K 
o p t i o n , t h e arrow k e y s on the k e y b o a r d 
a r e u s e d t o a d v a n c e " o r r e v e r s e t h e 
p i c t u r e s . F i n a l l y , s e l e c t i n g t h e T 
o p t i o n w i l l d i r e c t t h e computer t o 
change p i c t u r e s a u t o m a t i c a l l y . 

I f you choose t h e t i m e d d i s p l a y , you 
w i l l be a s k e d how many you w i s h each 
s l i d e t o show. The q u e s t i o n w i l l a sk i f 
th e s l i d e s e l e c t i o n s h o u l d r e p e a t o r 
s t o p a f t e r t h e l a s t s l i d e . ^ 

The f o l l o w i n g message s h o u l d t h e n 
a p p e a r on t h e s c r e e n : 

PRESS <RETURN> TO BEGIN 
TYPE X TO E X I T PROGRAM + 

I f t h e u s e r p r e s s e s t h e <RETURN> 
key, t h e s l i d e s e l e c t p r o c e s s b e g i n s 
and t h e f i r s t HiRes p i c t u r e w i l l a p p e a r . 
I f t h e u s e r t y p e s "X", t h e program w i l l 
s t o p . 

R e g a r d l e s s . o f t h e o p t i o n chosen, i f 
t h e "Q" key i s p r e s s e d , t h e program w i l l 
s t o p . 
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HELP! 

I f your s y s t e m i s not f u n c t i o n i n g 
p r o p e r l y , f i r s t check the hardware,, t h e n 
the s o f t w a r e . I s your Legend c a r d 
i n s t a l l e d p r o p e r l y ? P l e a s e r e f e r t o t h e 
Problem D e t e r m i n a t i o n P r o c e d u r e s 
s e c t i o n . Check t h e s i m p l e t h i n g s s u c h 
as t h e monitor b e i n g t u r n e d o f f . 

NOTE: U s i n g t h i s s o f t w a r e w i t h o t h e r 
memory c a r d s w i l l l e a d t o u n p r e d i c t a b l e 
r e s u l t s . 

Slide Select Object 

I f you a r e a BASIC programmer, we 
p r o v i d e the s u b r o u t i n e s n e c e s s a r y t o 
l o a d p i c t u r e s i n t o t h e Legend c a r d s . 
The programmer must f i r s t POKE the s l o t 
l o c a t i o n and the p i c t u r e number i n t o t h e 
a p p r o p r i a t e l o c a t i o n s . Then h e / s h e 
s i m p l y c a l l s t h e d e s i r e d e n t r y p o i n t f o r 
e i t h e r l o a d i n g a HiRes p i c t u r e i n t o t h e 
c a r d , o r r e t r i e v i n g a p i c t u r e from the 
c a r d . 

Legend RAM Card 9-6 



Slide Select 

Figure 14. S l i d e s e l e c t O b j e c t . 

A d d r e s s F u n c t i o n 

$9000 36864 

$9001 36865 

$9002 36866 
$9005 36869 
$9008 36872 

S l o t I n d e x : 
must be s l o t x 16 

P i c t u r e I n d e x : 
must be p i c t u r e # 

: ( p i c t u r e # i s 0-7 
f o r 64K, 0-15 f o r 
128K) 

SAVE PIC e n t r y p o i n t . 
DISPLAY e n t r y p o i n t . 
Check machine s e t u p 

To use t h e s e r o u t i n e s , f i r s t you 
must BLOAD t h e o b j e c t i n t o memory. A 
t y p i c a l way o f d o i n g t h i s i s : 

BLOAD S L I D E SELECT.OBJ 

The f i l e l o a d s a t $9000 (36864 d e c i m a l ) 
and i s $1F1 (497) b y t e s l o n g . 

Some f u r t h e r n o t e s about t h e 
r o u t i n e s : The SAVE PIC e n t r y p o i n t l o a d s 
t h e p i c t u r e from HiRes page 1 i n t o t h e 
c a r d . The DISPLAY e n t r y p o i n t r e t r i e v e s 
t h e p i c t u r e i n t o e i t h e r HiRes page 1 o r 
2. Even numbered p i c t u r e s a r e d i s p l a y e d 
i n page 1, odd numbered ones i n page 2. 
A f t e r c a l l i n g DISPLAY, t h e P i c t u r e Index 
i s a u t o m a t i c a l l y updated t o t h e n e x t 
p i c t u r e . T h e r e f o r e , i f y o u w i s h t o 
DISPLAY t h e n e x t p i c t u r e , s i m p l y c a l l 
DISPLAY a g a i n . 
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Example 3 

500 REM — R E T R I E V I N G PICTURE #3 
FROM LEGEND CARD 

510 RM — IN SLOT 0 
520 POKE 36864,0 : REM SLOT 0 
530 POKE 36865,3 : REM PICTURE 3 
540: 
550 POKE - 16297,0: REM HIRES 
560 POKE - 16302,0: REM FULL SCREEN 
570 POKE - 16304,0: 

REM GRAPHICS MODE 
580: 
590 CALL 36869 
600: 
610 REM NOW RETRIEVE P IC #4 
620 CALL 36869 

You s h o u l d note two t h i n g s about 
t h i s example. F i r s t , t h e A p p l e s o f t 
program must s e t the g r a p h i c s mode 
( l i n e s 5 5 0 -570). Second, t h e A p p l e s o f t 
program d o e s n ' t have t o w o r r y about 
which page i s b e i n g used. ' The DISPLAY 
e n t r y p o i n t s e l e c t s t h e p r o p e r page 
a f t e r moving t h e p i c t u r e t h e r e . 

Now t h a t we know how t o g e t a 
p i c t u r e from t h e c a r d , l e t ' s examine t h e 
p r o c e s s of p u t t i n g i t t h e r e . I n the 
f o l l o w i n g example, we a r e a g a i n assuming 
the c a r d i s i n s l o t 0. 
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Example 4 

300 REM — STORE PICTURE 0 INTO 
LEGEND CARD 

310 REM 
320 POKE 36864,0 : REM SLOT #0 
330 POKE 36865,0 : REM PICTURE #0 
340 CALL 36866 : REM STORE PICTURE 

Of c o u r s e , t h e HiRes p i c t u r e must 
a l r e a d y be i n page 1 b e f o r e t h i s , o r 
e l s e we would s t o r e "garbage". 

Now l e t s look a t an example o f 
r e t r i e v i n g p i c t u r e s i n r a p i d s u c c e s s i o n . 
I n t h i s c a s e , we assume t h a t a c a r d 
h a v i n g 128K o f RAM i s i n s l o t 4, and we 
want t o v i e w 10 p i c t u r e s , s t a r t i n g w i t h 
p i c t u r e 7. T h i s means a f t e r v i e w i n g 
p i c t u r e 15 we w i l l wrap around t o 
p i c t u r e 0. 

Example 5 

1000 POKE 36864,4*16 :REM SLOT 4 
1010 POKE 36865,7 :REM PICTURE #7 
1020 : 
1030 POKE -16304,0 :REM GRAPHICS MODE 
1040 : 
1050 FOR I = 1 TO 10 
1060 CALL 36869 :REM DISPLAY PICTURE 
1070 NEXT I 

T h i s example assumes t h a t f u l l 
s c r e e n HiRes g r a p h i c s h a s a l r e a d y been 
s e t . 
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VC Plus 
T h i s program e n a b l e s V i s i C a l c t o 

a d d r e s s more memory, g i v i n g t h e program 
more work s p a c e , and t o a l l o w you a 
c h o i c e o f 40 o r 80 columns on the v i d e o 
s c r e e n w i t h a V i d e x V i d e o t e r m (an 
i n v e r s e c h a r a c t e r s e t i s r e q u i r e d ) . I t 
i s n e c e s s a r y t o r e a d t h i s manual 
c o m p l e t e l y b e f o r e u s i n g t h e Legend RAM 
c a r d w i t h t h i s program. P l e a s e t a k e t h e 
t i m e now t o do s o . 

T h i s manual i s not a t u t o r i a l and 
w i l l not e x p l a i n t h e i n t e r n a l o p e r a t i o n 
o f t h e program i t s u p p o r t s . F o r 
i n f o r m a t i o n on t h e o p e r a t i o n of t h e 
Legend c a r d , p l e a s e r e f e r t o the Theory 
o f O p e r a t i o n s e c t i o n i n t h e manual. F o r 
more i n f o r m a t i o n on V i s i C a l c , c o n t a c t 
V i s i C o r p o r S o f t w a r e A r t s . 

Configuration 
I n c o n f i g u r i n g t h e sys t e m , t h e o n l y 

t h i n g t o remember i s t h a t t h e program, 
a t t h i s t i m e , o n l y works w i t h up t o 160K 
u s i n g any co m b i n a t i o n o f Legend RAM 
c a r d s . The c a r d s can be p u t i n t o any 
s l o t , e x c e p t f o r s l o t 3. The program may 
r e c o g n i z e t h e Legend c a r d a s an 80-
column c a r d i f i t i s i n s l o t 3. When 
c o n f i g u r i n g your system, l o c a t i o n i s not 
a,problem. C o n t i n u e r e a d i n g f o r f u r t h e r 
i n f o r m a t i o n on t h i s s u b j e c t . Decide on 
t h e c o n f i g u r a t i o n you want b e f o r e 
i m p l e m e n t i n g i t . 
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Read the Legend manual c o m p l e t e l y 
b e f o r e making a f i n a l d e c i s i o n on 
c o n f i g u r a t i o n . Programs such a s D i s k 
E m u l a t o r and Memory Master, o r even 
P a s c a l S o f t D i s k may i n f l u e n c e your 
d e c i s i o n as t o where your Legend c a r d s 
s h o u l d go. 

installation 

I t i s assumed t h a t t h e u s e r i s 
f a m i l i a r w i t h t h e V i s i C a l c . T h i s manual 
a l s o assumes the u s e r knows how t o 
"Boot" a d i s k e t t e and how t o BRUN a 
program. I f you a r e not knowledgable i n 
t h e s e a r e a s , p l e a s e c o n s u l t t h e The DOS 
Manual f o r a s s i s t a n c e on " B o o t i n g " a 
d i s k e t t e . 

To s t a r t t h e program you s h o u l d 
f i r s t boot t h e Legend U t i l t i e s d i s k e t t e . 
Then t y p e : BRUN VC PLUS. 

The program w i l l come up and show 
you the machine c o n f i g u r a t i o n . I f you 
have an 80 column board i n your Apple, 
you w i l l be a s k e d : 

DO YOU V7ISH TO YOUR 80 COLUMN CARD? 

I f you would l i k e 80 columns, t y p e 
'Y' f o r Y e s . I f you would l i k e 40 
columns, type 'N' f o r No. 
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The program w i l l t h e n show you the 

f i n a l c o n f i g u r a t i o n i t w i l l use and a s k 
you t o i n s e r t t h e program d i s k e t t e and 
p r e s s <RETURN>. Remove the d i s k from t h e 
d r i v e and i n s e r t the V i s i C a l c d i s k . 
P r e s s <RETURN>. The s c r e e n w i l l go 
b l a n k , and a f t e r about s i x ( 6 ) seconds 
t h e V i s i C a l c " S p r e a d s h e e t " w i l l a ppear 
on t h e s c r e e n w i t h 61K t o 160K o f 
memory. 

You s h o u l d be a b l e t o use V i s i C a l c 
i n t h e same manner as i f you were not 
u s i n g t h e VC-PLUS program, e x c e p t you 
w i l l have more memory and some 
o p e r a t i o n s may t a k e more ti m e . You 
s h o u l d r e a l i z e t h a t bank s w i t c h i n g i s 
t a k i n g p l a c e d u r i n g some o f the time 
e l a p s e d . 

Notes 
T h i s program was w r i t t e n f o r Legend 

c a r d s o n l y and s h o u l d not be used w i t h 
o t h e r c a r d s l a r g e r t h a n 16K, c a r d s 
l a r g e r t h a n 16K w i l l p e r f o r m w i t h 
u n p r e d i c t a b l e r e s u l t s . 

T h i s program o n l y s u p p o r t s o r i g i n a l 
c o p i e s o f t h e V i s i C a l c program. Backup 
c o p i e s may not work. 
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Hello 
To make a d i s k e t t e which w i l l 

a u t o m a t i c a l l y r un the VC P l u s program 
when i t i s booted, f o l l o w t h e s e 
i n s t r u c t i o n s : 

1) Boot DOS. 

2) Type NEW. 

3) Type the f o l l o w i n g l i n e : 

10 PRINT CHR$(4);"BRUN VC PLUS" 

4) I n s e r t a b l a n k d i s k e t t e i n t o t h e 
d r i v e . 

5) Type: I N I T HELLO and w a i t f o r the 
d i s k e t t e t o be i n i t i a l i z e d . 

6) Use a f i l e t r a n s f e r program, such a s 
FI D , t o t r a n s f e r t h e f i l e VC PLUS t o 
t h e new d i s k e t t e you have j u s t 
c r e a t e d . 

7) You may now use t h e new d i s k e t t e t o 
a u t o m a t i c a l l y boot t h e VC P l u s 
program. 
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Ampercard i s an A p p l e s o f t u t i l i t y 
t h a t a l l o w s s t o r a g e of v a r i a b l e s 
( S t r i n g s , I n t e g e r s and R e a l s ) i n the 
Legend RAM c a r d s . T h i s u t i l i t y i s 
i n t e n d e d f o r someone w i t h knowledge of 
BASIC programming. U t i l i t i z i n g a few 
s i m p l e A p p l e s o f t commands, t h e 
programmer may use _the RAM c a r d for_ 
s t o r a g e , t h e r e b y f r e e i n g up t h e normal 
R7^ s p a c e on t h e motherboard. T h e r e w i l l 
be l e s s d i s k a c c e s s time and l e s s 
garbage c o l l e c t i o n . 

The way t h e v a r i a b l e s a r e s t o r e d i n 
t h e c a r d i s s i m i l a r t o t h e random a c c e s s 
f i l e o f DOS. T h a t i s , any p a r t i c u l a r 
v a r i a b l e may be s t o r e d or r e t r i e v e d 
depending on t h e i n d e x i n g from BASIC. 
The f o l l o w i n g l i n e i s an example o f 
w r i t i n g a s t r i n g t o a RAM c a r d where the 
'SL' i s t h e s l o t t h e RAM c a r d i s 
i n s t a l l e d i n , t h e 'BA' i s the bank 
a c c e s s e d i n t h e RAM c a r d , ' I ' i s the 
i n d e x , 'LS' i s t h e maximum s t r i n g l e n g t h 
and 'ST$' i s t h e s t r i n g . 

2025 & WRITE,SL,BA,I,LS,ST$ 

To o p t i m i z e t h e RAM usage, you 
d e c l a r e t h e maximum s t r i n g l e n g t h t h a t 
you w i s h t o u s e , p l u s 1. S t o r a g e o f 
i n t e g e r numbers r e q u i r e s a d e c l a r e d 
l e n g t h o f 2 and r e a l numbers r e q u i r e 5. 
C a r e must be t a k e n so the p r o d u c t o f t h e 
l e n g t h and t h e i n d e x d o e s n o t e x c e e d 
16383 (LS * I > 16383) w h i c h i s the 
number o f b y t e s i n a RAM bank. w i t h the 
p r o p e r programming, t h e u s e r may mix any 
t y p e o f v a r i a b l e i n the same p o r t i o n o f 
t h e RAM c a r d . 
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I n o r d e r f o r Ampercard t o h a n d l e 
s t r i n g s p r o p e r l y when r e a d i n g from the 
RAM c a r d , t h e i n p u t s t r i n g must be 
d e c l a r e d i n t he b e g i n n i n g o f t he program 
b e f o r e any s t r i n g s a r e d e c l a r e d as i n 
example 6 . 

Example 6 
4 0 FOR 1 = 1 TO LS:ST$ + " ": NEXT 

:X = FRE ( 0 ): POKE 1 1 5 , 
PEEK ( 1 1 1 ) ; POKE 1 1 6 , PEEK ( 1 1 2 ) 

The b a l a n c e o f l i n e # 4 0 must a l s o be 
use d so A p p l e s o f t does not f o u l i t up. 
T h i s h a s t o be d e c l a r e d o n l y once i n t h e 
b e g i n n i n g of t he program. I f a r e a d from 
t h e RAM c a r d i s done w i t h o u t t h e p r o p e r 
v a r i a b l e s i n t he RAM c a r d , v e r y s t r a n g e 
t h i n g s can o c c u r . I f t h i s happens w i t h 
s t r i n g s , y our Apple w i l l become f u l l of 
worms. 

The v a r i a b l e name used i n t he 
Thnpersand may not exceed 2 c h a r a c t e r s , 
as i n example 7 . 

Example 7 
2 0 5 0 Se WRITE, SL, BA, I , LS, ST$ 
6 0 4 0 & READ, SL, BA, I , L I , T% 

The number o f banks r e l a t e s t o t h e 
amount o f RAM on each c a r d . Any v a r i a b l e 
name may be used. 
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The update and mount commands a r e a 
f a s t and e f f i c i e n t way o f s a v i n g o r 
r e t r i e v i n g v a r i a b l e s a s compared t o DOS 
t e x t f i l e s . I t t a k e s a p p r o x i m a t e l y 19 
s e c o n d s t o t r a n s f e r the e n t i r e c a r d . 

The f o l l o w i n g l i n e s show how. 

9450 & .U0,D1 
9650 Sc .M0,D1 

The "Se.U' i s used f o r u p d a t i n g t h e 
d i s k and t h e "Sc.M" i s used t o mount t h e 
c o n t e n t s i n t o t h e RAM c a r d . The d i g i t 
b e h i n d t h e command i s t h e s l o t t h e RAM 
c a r d i s i n s t a l l e d i n . The ",D1" i s 
o p t i o n a l f o r t h e d r i v e t o be used. The 
d i s k s l o t w i l l d e f a u l t t o t h e l a s t d r i v e 
a c c e s s e d . V a r i a b l e names may not be used 
i n p l a c e o f t h e RAM c a r d s l o t o r d r i v e 
numbers when u s i n g update o f mount. 

* * * * * CAUTION * * * * * 
C A U T I O N must be used when 

u s i n g t h e update and mount commands a s 
no t t o d e s t r o y what's i n memory or on 
t h e d i s k . I f you update, t h e d a t a on t h e 
d i s k w i l l be a l t e r e d or d e s t r o y e d , i f 
you mount, t h e d a t a i n t h e RAM c a r d w i l l 
be a l t e r e d or d e s t r o y e d . Use t h e s e 
commands w i t h c a r e . A s t a n d a r d 
i n i t i a l i z e d d i s k must be used t o update. 
The d a t a t r a n s f e r e d t o , t h e d i s k i s i n 
th e same format a s the D i s k E m u l a t o r , 
t r a c k s 3 thr o u g h 34 a r e u s e d . 
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I f you a r e u s i n g a l a r g e r d r i v e and 
a l a r g e r e m u l a t o r make s u r e the number 
of t r a c k s of the emulated d r i v e a r e 
e q u a l t o or l e s s than the number o f 
t r a c k s on the l a r g e r d r i v e . F o r example, 
an A-70 M i c r o - S c i d r i v e would, a t 
maximum, have t r a c k s 0 t h rough 69 
d e s i g n a t e d i n the s e t u p . 

Ampercard i s s e l f - r e l o c a t i n g . I t c a n 
be used anywhere i n memory, a l t h o u g h i t 
i s b e s t i f i t i s "BRUN" j u s t below t h e 
e x i s t i n g himem. M a x f i l e s s h o u l d be s e t 
f i r s t and no s t r i n g s d e c l a r e d . I t w i l l 
a u t o m a t i c a l l y r e s e t t o the p r o p e r himem 
and s e t the Ampersand hooks. The 
f o l l o w i n g l i n e shows how t o "BRUN" i t 
i n t o memory. • 

10 PRINT CHR$(4);"BRUN AMPERCARD,A"; 
PEEK (115) + PEEK (116) * 256 - 8 0 5 
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Theory of Operation 

T h i s c h a p t e r d e s c r i b e s and d e t a i l s 
t h e o p e r a t i o n o f t h e Legend RAM c a r d a t 
th e machine and h a r d w a r e l e v e l . I t i s 
not i n t e n d e d t o s e r v e as a t u t o r i a l b u t 
as a r e f e r e n c e g u i d e f o r t h e u s e r . Use 
t h e Apple R e f e r e n c e Manual as an 
a d d i t i o n a l i n f o r m a t i o n s o u r c e . 

The RAM i n t h e c a r d i s c o n f i g u r e d a s 
m u l t i p l e , i n d i v i d u a l 16K banks o f RAM 
w h i c h look l i k e s e v e r a l language c a r d s 
t o t h e machine. T h i s i s l o c a t e d i n t h e 
same a d d r e s s s p a c e used by the BASIC 
l a n g u a g e c o n t a i n e d i n ROM (Read Only 
Memory) on the Apple motherboard. The 
$D000 t h r u $ F F F F a d d r e s s s p a c e 
r e p r e s e n t s o n l y 12K o f a d d r e s s a b l e 
memory and c o n s e q u e n t l y each 16K bank o f 
RAM i s f u r t h e r d i v i d e d i n t o two 4K Sub-
Banks mapped i n t o t h e lower 4K a d d r e s s 
s p a c e from $D000 t h r u $DFFF a s shown i n 
F i g u r e 15. P l e a s e n o t e t h a t t h i s i s t h e 
same mapping c o n v e n t i o n used by t h e 
Apple Language C a r d and, i n f a c t , t h e 
Legend RAM c a r d i s f u n c t i o n a l l y 
i d e n t i c a l m u l t i p l e 16K Language C a r d s . 

Figure 15. The Legend RAM c a r d 
Memory Map (1 b a n k ) . 

Bank N 
$ F F F F + 

1 
$F000 + 

• 1 
$E000 + • 

1 
$D000 + 

4K Sub-Bank 4K Sub-Bank 

Legend RAM C a r d 12-1 



Theory of Operation 

Memory Management i s t h e term used 
t o d e s c r i b e the s e l e c t i o n o f one Bank o f 
memory, e i t h e r ROM o r RAM, t o be 
a c t i v e i n t h e same a d d r e s s s p a c e a t any 
one t i m e . The Apple ] [ h a s used memory 
management f o r y e a r s t o s e l e c t t h e BASIC 
ROM's on t h e motherboard o r t he BASIC 
ROM's on a firmware c a r d i n s l o t 0 t o be 
mapped i n t o t h e top 12K o f a d d r e s s s p a c e 
i n t h e Apple computer. T h i s g i v e s t h e 
u s e r a c h o i c e o f h a v i n g e i t h e r I n t e g e r 
or A p p l e s o f t BASIC a c t i v e i n t h e 
computer. The Apple Language Card i s 
a l s o mapped i n t o t h i s same a d d r e s s 
s p a c e . The Language C a r d c o n t a i n s 16K 
of RAM memory t h a t can be loa d e d w i t h 
BASIC and behave l i k e a BASIC ROM c a r d 
or i t can be loaded w i t h P a s c a l or some 
o t h e r o p e r a t i n g s y s t e m making i t much 
more f l e x i b l e t h a n a ROM c a r d . 

Bank 0 on t h e Legend RAM c a r d w i l l 
a l w a y s be r e c o g n i z e d a s a 16K Language 
Card when t h e c a r d i s i n s t a l l e d i n s l o t 
0 and used w i t h s o f t w a r e d e s i g n e d t o 
work w i t h an Apple Language Card s u c h a s 
BASIC, P a s c a l , e t c . The o t h e r banks 
a v a i l a b l e on t h e c a r d w i l l not be / used 
and you may u t i l i z e each o f t h e s e banks 
as you w i s h . I f you 'boot' t h e Apple 
System Master, f o r example, i t w i l l 
l o a d DOS 3.3 i n t o t h e computer i n ;the 
48K o f RAM on t h e motherboard and t h e n 
t h e HELLO program w i l l l o a d Bank 0 on 
th e Legend RAM c a r d w i t h t h e language 
t h a t i s m i s s i n g i n ROM on the 
motherboard. 
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Apple P a s c a l and o t h e r o p e r a t i n g 
s y s t e m s d e s i g n e d t o work w i t h a Language 
Ca r d w i l l u t i l i z e Bank 0 on t h e Legend 
RAM c a r d when i t i s i n s t a l l e d i n s l o t 0. 

The i m p o r t a n t t h i n g t o remember 
about managing t h e memory i n t h e RAM 
c a r d i s t h a t o n l y one bank o f memory may 
b e a c t i v e i n t h e $ D 0 0 0 t h r u $ F F F F 
a d d r e s s s p a c e a t any one t i m e . 

Wnen one o f t h e 16K Banks o f RAM i s 
s e l e c t e d and t h e c a r d i s "on", t h e 
I n h i b i t l i n e ( p i n 32 on the Apple l / O 
c o n n e c t o r ) i s p u l l e d low and t h e ROM on 
t h e motherboard i s d i s a b l e d . When t h e 
memory on t h e RAM c a r d i s d e s e l e c t e d and 
t h e c a r d i s " o f f " , t h e I n h i b i t l i n e goes 
h i g h and t h e ROM on the motherboard i s 
r e - a c t i v a t e d . 

I f more t h a n one RAM c a r d i s 
i n s t a l l e d i n t h e Apple Computer, t h e n 
c a r e must be t a k e n t o s e l e c t o n l y one o f 
the c a r d s a t any one time. I f more t h a n 
one c a r d i s s e l e c t e d , t h e I n h i b i t l i n e s 
on t h e c a r d s w i l l c o n f l i c t w i t h each 
o t h e r and hang t h e system. 

T u r n i n g on and o f f t h e RAM on t h e 
Legend RAM c a r d i s r e l a t i v e l y e a s y . 
The RAM c a r d i s c o n t r o l l e d by a c c e s s i n g 
one o f t h e 16 D e v i c e S e l e c t a d d r e s s e s 
a s s i g n e d t o i t s s l o t . E a c h p e r i p h e r a l 
s l o t i n t h e Apple h a s a unique s e t o f 16 . 
s l o t - d e p e n d e n t D e v i c e S e l e c t a d d r e s s e s . 
These D e v i c e S e l e c t a d d r e s s e s were 
d e s i g n e d i n t o t h e Apple f o r t h e purpose 
o f c o n t r o l l i n g t h e hardware on a 
p e r i p h e r a l c a r d . 
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FigurG 16. Apple D e v i c e S e l e c t A d d r e s s e s 

Base Adr S l o t 0 1 2 3 

$C080 
$C081 
$C082 
$C083 
$C084 
$C085 
$C086 
$C087 
$C088 
$C089 
$C08A 
$C08B 
$C08C 
$C08D 
$C08E 
$C08F 

$C080 
$C081 
$C082 
$C083 
$C084 
$C085 
$C086 
$C087 
$C088 
$C089 
$C08A 
$C08B 
$C08C 
$C08D 
$C08E 
$C08F 

$C080 
$C081 
$C082 
$C083 
$C084 
$C085 
$C086 
$C087 
$C088 
$C089 
$C08A 
$C08B 
$C08C 
$C08D 
$C08E 
$C08F 

S l o t 4 

$COCO 
$C0C1 
$C0C2 
$C0C3 
$C0C4 
$C0C5 
$C0C6 
$C0C7 
$C0C8 
$C0C9 
$COCA 
$COCB 
$COCC 
$COCD 
$COCE 
$COCF 

$C090 
$C091 
$C092 
$C093 
$C094 
$C095 
$C096 
$C097 
$C098 
$C099 
$C09A 
$.C09B 
$C09C 
$C09D 
$C09E 
$C09F 

5 

$CODO 
$C0D1 
$C0D2 
$C0D3 
$C0D4 
$C0D5 
$C0D6 
$C0D7 
$C0D8 
$C0D9 
$CODA 
$CODB 
$CODC 
$CODD 
$CODE 
$CODF 

$COAO 
$C0A1 
$C0A2 
$C0A3 
$C0A4 
$C0A5 
$C0A6 
$C0A7 
$C0A8 
$C0A9 
$COAA 
$COAB 
$COAC 
$COAD 
$COAE 
$COAF 

6 

$COEO 
$C0E1 
$C0E2 
$C0E3 
$C0E4 
$C0E5 
$C0E6 
$C0E7 
$C0E8 
$C0E9 
$COEA 
$COEB 
$COEC 
$COED 
$COEE 
$COEF 

$COBO 
$C0B1 
$C0B2 
$C0B3 
$C0B4 
$C0B5 
$C0B6 
$C0B7 
$C0B8 
$C0B9 
$COBA 
$COBB 
$COBC 
$COBD 
$COBE 
$COBF 

7 

$COFO 
$C0F1 
$C0F2 
$C0F3 
$C0F4 
$C0F5 
$C0F6 
$C0F7 
$C0F8 
$C0F9 
$COFA 
$COFB 
$COFC 
$COFD 
$COFE 
$COFF 
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The D e v i c e S e l e c t a d d r e s s e s used t o 
c o n t r o l t h e Legend RAM c a r d conform t o 
t h e same D e v i c e S e l e c t a d d r e s s 
c o n v e n t i o n s used by Apple Computer, I n c . 
f o r implementing t h e Language Card w i t h 
t h e f o l l o w i n g e x c e p t i o n s : 

1) Apple u s e s o n l y 8 o f t h e 16 D e v i c e 
S e l e c t ; a d d r e s s e s a v a i l a b l e a t — a n y 
p e r i p h e r a l s l o t . A d d r e s s b i t 2 o f 
t h e D e v i c e S e l e c t a d d r e s s i s i g n o r e d 
on t h e Apple Language Card and 
t h e r e f o r e t h e a d d r e s s e s $C084-$C087 
and $C08C-$C08F p r o v i d e t h e same 
c o n t r o l f u n c t i o n s a s t h e $C080-$C083 
and $C088-$C08B a d d r e s s e s . The 
Legend RAM c a r d s respond t o t h e 
$C080-$C083 and t h e $C088-$C08B 
D e v i c e S e l e c t a d d r e s s e s o n l y . 

2) The Legend PIAM c a r d s p r o v i d e a Bank 
S e l e c t a d d r e s s a t l o c a t i o n $C084. 
T h i s i s a W r i t e o n l y a d d r e s s used t o 
s e l e c t banks 0 t h r u 63. 

Any of the banks a v a i l a b l e can be 
s e l e c t e d by w r i t i n g t o t h e Bank S e l e c t 
a d d r e s s w i t h a v a l u e from 0 t o t h e 
maximum number o f banks minus one ( f o r a 
128K o f RAM, t h i s w i l l . b e 7 ) . You can 
t h e n u s e the o t h e r D e v i c e S e l e c t 
a d d r e s s e s t o s e l e c t RCM r e a d , RAM r e a d , 
w r i t e e n a b l e o r w r i t e p r o t e c t RAM i n 
e i t h e r t h e f i r s t o r second 4K sub-bank. 
U s i n g t h e Legend bank s w i t c h i n g scheme, 
t h e maximum amount o f RAM p e r s l o t w i l l 
n o t e x c e e d 4 Megabytes (we know o f 
nobody who needs t h i s much RAM i n an 
A p ple c o m p u t e r ) . 
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R e f e r t o F i g u r e 17 f o r the d e v i c e 
. s e l e c t a d d r e s s c o n v e n t i o n s used by t h e 
Legend RAM c a r d ( a d d r e s s e s used a r e f o r 
s l o t 0 ) . 

Use the i n f o r m a t i o n i n F i g u r e 16 
(you may w i s h t o r e f e r t o t h e Apple ] [ 
R e f e r e n c e Manual, pg. 82) t o s u b s t i t u t e 
the c o r r e c t D e v i c e S e l e c t a d d r e s s e s when 
a c c e s s i n g t he RAM c a r d from some s l o t 
o t h e r t h a n 0. F o r example, t h e D e v i c e 
S e l e c t a d d r e s s e s f o r s l o t f o u r a r e $COCO 
through $COCF. 

Example 8. U s i n g the RAM. 

F o r t h e n o v i c e , t h e f o l l o w i n g i s a 
v e r y s i m p l i s t i c p r o c e d u r e t o f o l l o w . 
F o r t h e advanced Apple u s e r , you may 
e i t h e r d i s r e g a r d t h e f o l l o w i n g o r f i n d 
i t i n t e r e s t i n g t o r e a d . I n t h e 
f o l l o w i n g d i s c u s s i o n , t h e Legend c a r d i s 
assumed t o be i n s t a l l e d i n s l o t 0. F o r 
o t h e r s l o t l o c a t i o n s , p l e a s e r e f e r t o 
F i g u r e 16. 

1) I f you have a D i s k D r i v e and/or an 
A u t o - s t a r t ROM, do not i n s e r t 
any d i s k s i n your d r i v e s a t t h i s 
t i m e . 

2) T u r n on your Apple and your 
TV/Monitor. I f an a u t o - s t a r t ROM 
i s i n s t a l l e d , p r e s s RESET t o s t o p 
t h e d i s k d r i v e . 
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3) A prompt ( " ] " f o r A p p l e s o f t and ">" 
f o r I n t e g e r BASIC) s h o u l d now be i n 
t h e upper l e f t hand c o r n e r of the 
s c r e e n . I f you have an a s t e r i s k as a 
prompt, f e a r not, go on t o t h e n e x t 
s t e p . I f not, t u r n o f f t h e Apple 
and r e c h e c k S t e p 2. 

4) Get i n t o t h e monitor by t y p i n g CALL 
-151. The c u r s o r s h o u l d now be an 
a s t e r i s k ( " * " ) . T h i s i s t h e c u r s o r 
f o r t h e m o n i t o r . 

5) At t h i s p o i n t you have t h e o p t i o n o f 
d o i n g one o f s e v e r a l t h i n g s : 

a ) You can s e l e c t RAM r e a d , and 
w r i t e p r o t e c t RAM by t y p i n g 
C080. However i f you r e a d RAM 
w i t h no i n f o r m a t i o n i n RAM you 
w i l l 'hang' the s y s t e m . 

b) You can s e l e c t ROM r e a d and i f 
you t y p e t h e ROM r e a d a d d r e s s 
($0081) two (2) t i m e s , you w r i t e 
e n a b l e t h e Legend c a r d . W r i t e 
e n a b l e means you can w r i t e o r 
p u t d a t a i n t o t h a t (RAM) w h i c h 
i s e n a b l e d . 

c ) You can s e l e c t ROM r e a d and 
w r i t e p r o t e c t the RAM, by t y p i n g 
C082. T h i s w i l l t u r n " o f f " t h e 
c a r d . 
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d) You can s e l e c t RAM r e a d and i f 

you t y p e t h e RAM r e a d a d d r e s s 
$C083 two (2) t i m e s you w r i t e 
e n a b l e t h e c a r d w i t h $C083. 
However i f you r e a d RAM and 
t h e r e i s no i n f o r m a t i o n i n RAM 
you w i l l 'hang' t h e s y s t e m . 

e) You can bank s e l e c t by t y p i n g 
C084, a w r i t e o n l y i n s t r u c t i o n 
t o s e l e c t one of t h e RAM ba n k s . 

6) F i r s t you must move i n f o r m a t i o n ( t h e 
monitor r o u t i n e ) i n t o the Legend 
c a r d . To do t h i s you must w r i t e 
e n a b l e t h e c a r d and s t i l l be r e a d i n g 
ROM. Type: C081 C081 and p r e s s 
<RETURN>. T h i s a d d r e s s i s ty p e d 
t w i c e i n o r d e r t o w r i t e e n a b l e t h e 
c a r d . 

7) You a r e now a b l e " t o w r i t e 
i n f o r m a t i o n t o t h e Legend c a r d . Type 
t h e f o l l o w i n g t o move t h e Apple 
monitor r o u t i n e t h a t i s s t o r e d i n 
ROM up i n t o the Legend c a r d : 
F800<F800:FFFFM. I f t h i s i s done 
c o r r e c t l y you w i l l r e t u r n t o the 
monitor c u r s o r . 

8) You now have a copy o f t h e Apple 
monitor i n t h e Legend c a r d . F o r an 
example t y p e i n the f o l l o w i n g : 

300:A9 C I 20 ED FD 18 69 01 
308:09 DB DO F6 60 

Now i f you t y p e 300G, you s h o u l d s e e 
th e a l p h a b e t on the s c r e e n . 
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9) You may w i s h t o s e l e c t RAM r e a d by 
t y p e i n g C080 (now you can w i t h o u t 
h a n g i n g t h e s y s t e m ) and see what you 
h a v e . You s h o u l d f i n d a copy of t h e 
Apple m o n i t o r r o u t i n e s a t $F800. 
You can do t h i s by t y p i n g i n F 8 0 0 L 
<RETURN> t o l i s t the m o n i t o r ' s code. 

Figure 17. RAM c a r d D e v i c e s e l e c t 
A d d r e s s e s f o r s l o t 0. 

2nd Bank 1 s t Bank F u n c t i o n 

$C080 $C088 RAM Read and 
-16256 -16248 W r i t e p r o t e c t RAM 

$C081 $C089 RCM Read 
-16255 -16247 (2 r e a d s w i l l 

w r i t e e n a b l e RAM) 

$CQ82 $C08A RCM Read and 
-16254 -16246 W r i t e p r o t e c t RAM 

$C083 $C08B RAM Read 
-16253 -16245 (2 r e a d s w i l l 

w r i t e e n a b l e RAM) 

$C084 
-16252 

Bank s e l e c t 
( W r i t e o n l y ) 

The f o l l o w i n g pages p r o v i d e a few 
s i m p l e a s s e m b l y language examples t o 
h e l p c l a r i f y t h e use o f the D e v i c e 
S e l e c t a d d r e s s e s f o r s e l e c t i n g and 
d e s e l e c t i n g t h e RAM c a r d . 

Legend RAM C a r d 12-9 



Theory of Operation 

I t s h o u l d be p o i n t e d out t h a t 
a l t h o u g h t h e r e a r e many LDA i n s t r u c t i o n s 
used i n t h e s e examples t h e d a t a i n the 
a c c u m u l a t o r i s not used, i t i s the 
a d d r e s s i t s e l f t h a t i s s e n s e d by t h e RAM 
c a r d . You c o u l d j u s t a s e a s i l y use the 
LDX or o t h e r i n s t r u c t i o n s a s l o n g a s i t 
r e f e r e n c e s the D e v i c e S e l e c t , a d d r e s s . 
The o n l y e x c e p t i o n i s t h e Bank S e l e c t 
a d d r e s s ($C084) w h i c h i s a 'Write o n l y ' 
a d d r e s s t h a t r e q u i r e s t h a t a bank v a l u e 
be w r i t t e n when t h e a d d r e s s i s a c c e s s e d 
( o t h e r w i s e the bank number may change 
u n c o n t r o l l a b l y ) . 

A l l of the f o l l o w i n g examples use 
the D e v i c e S e l e c t a d d r e s s e s f o r a RAM 
c a r d i n s t a l l e d i n s l o t 0. The d a t a 
v a l u e s t o e n t e r i n the monitor f o l l o w 
each o f the l i s t i n g s i n c a s e you do not 
have an a s s e m b l e r . 

Example 9 
T h i s example shows how t o d e s e l e c t 

or t u r n o f f and w r i t e p r o t e c t the RAM on 
the Legend RAM c a r d . P l e a s e note t h a t 
the $C08A a d d r e s s c o u l d a l s o have been 
used t o p e r f o r m t h i s p a r t i c u l a r 
f u n c t i o n . 

* • , 

* ROM r e a d and w r i t e p r o t e c t RAM. 
* • 

START LDA $0082 ; D e s e l e c t RAM r e a d 
RTS ;Return t o c a l l e r 
END 

( m o n i t o r - 800:8D 82 CO 60) 
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Example 10 

T h i s example shows how t o d e s e l e c t , 
o r t u r n o f f , t h e RAM on t h e c a r d and 
e n a b l e t h e ROMs on t h e motherboard w h i l e 
s t i l l h a v i n g t h e RAM c a r d w r i t e e n a b l e d . 
T h i s example r o u t i n e a l s o s e l e c t s Bank 5 
on t h e Legend R7VM c a r d w i t h t h e 1 s t 4K 
sub-bank mapped i n t o t h e $DOOO-$DFFF 
a d d r e s s s p a c e . While we have the ROM 
r e a d e n a b l e d we a r e a b l e t o w r i t e d a t a 
i n t o RAM on t h e RAM c a r d . 

* 
* S e l e c t ROM r e a d & W r i t e e n a b l e 1 s t 
* sub-bank o f Bank #5 w i t h 2 c o n s e c u t i v e 
* r e a d s . 
* 
BANKSEL EQU $0084 

START LDA #$05 ;Data f o r Bank #5 
STA BANKSEL ; S e l e c t Bank no.5 
LDA $0089 ; S e l e c t ROM r e a d . 
LDA $0089 ;Write e n a b l e RAM 
RTS ;Return t o c a l l e r 

* 
END 

( m o n i t o r - 800:A9 05 8D 84 00 AD 89 00 
808:AD 89 00 60) 

A copy o f t h e Monitor c o u l d be 
i n s t a l l e d i n any one of t h e 16K banks i n 
t h e RAM c a r d u s i n g t h e r o u t i n e i n t h e 
n e x t example. Simply change t h e 
operand i n l i n e 7 from #$00 t o the 
number o f t h e bank you w i s h t o s e l e c t . 

Legend RAM Oard 12-11 



Theory of Operation 

Example 11 

T h i s example shows how t o t u r n o f f 
the Legend RAM c a r d r e a d and e n a b l e t h e 
ROMs on t h e motherboard. I t a l s o w r i t e 
e n a b l e s Bank 0 on the RAM c a r d w i t h t h e 
2nd 4K sub-bank a c t i v e . W h i l e we have 
the ROMs r e a d e n a b l e d , we a r e a b l e t o 
w r i t e d a t a i n t o t h e RAM on t h e RAM c a r d . 
T h i s example i s expanded t o show a v e r y 
s h o r t r o u t i n e c a l l e d COPYMON which 
c o p i e s t h e Apple Monitor ROM on t h e 
motherboard i n t o Bank 0 on t h e RAM c a r d . 

N o t i c e t h a t t h e r o u t i n e u s e s o n l y 
one s e t o f z e r o page p o i n t e r s , PTRL and 
PTRH. Of p a r t i c u l a r i m p o r t a n c e h e r e i s 
the f a c t t h a t any l o a d i n s t r u c t i o n w i l l 
r e a d t h e ROMs on the motherboard w h i l e 
any s t o r e i n s t r u c t i o n w i l l w r i t e t o t h e 
RAM c a r d a t t h e same a d d r e s s c o n t a i n e d 
i n PTRL and PTRH. 
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* S e l e c t ROM r e a d & W r i t e e n a b l e 2nd 4k 
* sub-bank o f Bank #0 w i t h 2 c o n s e c u t i v e 
* r e a d s . -

BANKSEL 
* 

EQU $C084 ;addr f o r bank s e l 

START LDA #$00 ; s e l e c t Bank #0 
STA BANKSEL 
LDA $C081 ; S e l e c t ROM r e a d . 
LDA $C081 

V Y * 1 -1 ^ TN Tl V iT 
;Write e n a b l e RAM PTRL EPZ $06 ;Zero Pg v a r i a b l e 

PTRH EPZ $07 ;Zero Pg v a r i a b l e 

COPYMON LDA #0 ; s e t up p o i n t e r 
STA PTRL 
LDA #$F8 
STA PTRH 
LDY #$00 ;Y i n d e x = 0 

COPYROM LDA ( P T R L ) , Y ;Get b y t e fm ROM 
STA ( P T R L ) , Y ;Put b y t e i n RAM 
INY ;next b y t e 
BNE COPYROM 
INC PTRH ;next page 

* 
BNE COPYROM 

LDA $C082 ; w r i t e p r o t e c t RAM 
RTS ;Return t o c a l l e r 
END 

( m o n i t o r - 800:A9 00 8D 84 CO AD 81 CO 
808:AD 81 CO A9 00 85 06 A9 
810:F8 85 07 AO 00 B l 06 91 
818:06 C8 DO F9 E6 07 DO F5 
820:AD 82 CO 60) 
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Example 12 
One o f t h e i n t e r e s t i n g a s p e c t s o f 

h a v i n g a language c o n t a i n e d i n RAM on 
the Legend RAM c a r d i s t h a t i t can be 
m o d i f i e d e a s i l y , something you c a n ' t do 
w i t h Read Only Memory (ROM). 

I t j u s t so happens t h a t a copy o f 
t h e Apple A u t o - S t a r t Monitor r e s i d e s a t 
a d d r e s s $F800 t o $FFFF i n Bank 0 on the 
c a r d when i t i s loaded w i t h a language 
by t h e DOS System Master D i s k ( t h e Auto-
S t a r t Monitor i s l i s t e d i n t h e Apple ] [ 
R e f e r e n c e Manual, p g . l 3 6 ) . 

Many u s e r s modify the A u t o - S t a r t 
Monitor t o i n c l u d e custom f u n c t i o n s . 
These custom M o n i t o r s can be c o p i e d i n t o 
t h e RAM c a r d and u t i l i z e d when you 
s w i t c h t o t h e language c o n t a i n e d i n RAM 
on t h e c a r d ( I n t e g e r or A p p l e s o f t ) . 

T h i s r o u t i n e assumes t h a t you have 
j u s t BLOADed y o u r own custom Monitor 
i n t o memory a t a d d r e s s $1000 and t h a t 
Bank 0 on the RAM c a r d h a s a l r e a d y been 
l o a d e d w i t h a language. T h i s r o u t i n e 
w i l l copy the custom Monitor i n t o Bank 0 
RAM. 

( m o n i t o r - 800:A9 00 8D 84 CO AD 81 CO 
808:AD 81 CO A9 00 85 06 85 
810:08 A9 F8 85 07 A9 10 85 
818:09 AO 00 B l 08 91 06 C8 
820:D0 F9 E6 09 E6 07 DO F3 
828:AD 82 CO 60) 
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* . 

* S e l e c t ROM r e a d & W r i t e e n a b l e 2nd 4k 
* sub-bank o f Bank #0 w i t h 2 c o n s e c u t i v e 
*•• r e a d s . 
* 
PTRL EPZ $06 
ADRL EPZ $08 
BANKSEL EOU $C084 

Fon 
J—1 Vn/ \J 

S I 000 
*f A. \J \J \J TARGET 

* 
EOU $F800 

S T A R T L D A 1r x i • s e l e c t Bank #0 
STA BANKSEL 
LDA $C081 ; S e l e c t ROM r e a d 

* 
LDA $C081 : W r i t e e n a b l e RA11 

COPYMON LDA #SOURCE ; s e t u p addr p t r 
STA PTRL 
STA ADRL 
LDA /TARGET 
STA PTRL+1 
LDA /SOURCE 

* 
STA ADRL+1 

LDY #0 ; i n i t i n d e x 
COPYROM LDA (ADRL),Y ;move a b y t e 

STA ( P T R L ) , Y 
INY ;next b y t e 
BNE COPYROM 
INC ADRL+1 ;next page 
INC PTRL+1 

* 
BNE COPYROM 

LDA $C082 ; w r i t e p r o t e c t RAM 

* 
RTS ;Return t o c a l l e r 

END 
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Example 13 
Scanning for the Legend card 

T h i s l a s t program i s an example o f 
how you would s e a r c h f o r Legend RAM 
c a r d s and s e t up a t a b l e o f t h e amount 
of memory a v a i l a b l e i n t h e machine. T h i s 
program i s g r e a t f o r c u t t i n g down on 
u s e r e r r o r as t h e r e i s no u s e r s u p p l i e d 
i n f o r m a t i o n used i n s e t t i n g up t h e 
t a b l e . 

T h i s program i s p a r t o f t h e Legend 
S l i d e S e l e c t program and i s use d t o 
a s s i s t i n d e t e r m i n i n g t h e amount o f RAM 
i n t h e machine. 

To use t h i s r o u t i n e , BLOAD S L I D E 
SELECT.OBJ and e x e c u t e a CALL 36872. The 
r o u t i n e w i l l r e t u r n t h e RAM 
c o n f i g u r a t i o n o f t h e machine i n 
l o c a t i o n s 768 t h r o u g h 776. 

L o c a t i o n s 768 through 775 c o n t a i n 
t h e number o f banks l o c a t i o n i n each 
s l o t . S l o t 0 i s r e p r e s e n t e d by l o c a t i o n 
768, s l o t 1 i s 769 and so on. The 
l o c a t i o n s h o u l d be e i t h e r a 1 o r a 
m u l t i p l e o f 4. I f i t i s a 1, t h e r e i s a 
16K RAM c a r d i n t h a t s l o t . F o r each 
m u l t i p l e o f f o u r , t h e r e i s 64K o f RAM i n 
t h a t s l o t ( e . g . t h e number 8 r e p r e s e n t s 
128K o f RAM). 

L o c a t i o n 776 w i l l r e t u r n t h e 
l o c a t i o n o f your Firmware c a r d , i f you 
have one i n s t a l l e d i n your machine. 
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L i s t i n g 13 c o n t a i n s t h e a c t u a l 
l i s t i n g o f t h e r o u t i n e u s e d t o do t h e 
s l o t s c a n . You may i n c o r p o r a t e t h i s 
r o u t i n e i n t o y o u r programs a s l o n g as 
you i n c l u d e t h e c o p y r i g h t n o t i c e . 

You may u s e the S l i d e S e l e c t • 
r o u t i n e s a s a u n i t i f you donVt have an 
a s s e m b l e r . 
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L i s t i n g 13. Scanning for Legend Cards. 

* Check machine configuration 
* This i s taken from SLIDE SELECT.OBJ 
ADRL 
PTRL 

EQU 
EQU 

FOUND 
ROMFLAG 

EQU 
EQU 

RAMOFF EQU 
RWRAM2 EQU 
RAMON EQU 
BANKSEL EQU 
RWRAMl EQU 
'LANGBYTE EQU 

$300 
$308 

$C0B2 
$C083 
$C083 
$C084 
$C08B 

$E000 

configuration found 
ROM card/A'soft in RAM card 
Deselect RAM read 
R/W RAM #2 bank 
Bank select adr. 
R/W RAM #1 bank 

ORG 
JMP 

$9008 
MACHCHK 

CALL 36872 from BASIC 

MACHCHK 

INROM 
ALLR 

TXA 
PHA 
LDA 
BIT 
CMP 
BEQ 
LDA 
BNE 
LDA 
STA 

LANGBYTE 
RAMOFF 
LANGBYTE 
INROM 
#0 
ALLR 
#2 
ROMFLAG 

save X-reg 
check RAM/ROM 
turn off RAM card 

*in RAM 
(branch always] 

MCI 
LDX 
JSR 
TYA 
STA 
DEX 
BPL 

#7 

BANKCHK 
FOUND,X 
MCI 

check a l l slots for 
RAM cards 

LDX 
LDA 
PLA 
TAX 
RTS 

ROMFLAG 
$C080,X 

restore language 
restore X-reg 

TIMES16 ASL A 
ASL A 
ASL A 
ASL A 
RTS 
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* 
* Check board 
* returned i n 

TXA 
PHA 
JSR 
TAX 
JSR 
LDA 
LDA 
JSR 
BNE 
JMP 

BCD LDA 
STA 
JSR 
BNE 
LDA 
BNE 

* 
BCi SEC 

LDA 
TAY 

BC6 TYA 
STA 
LDA 
STA 
INY 
CPY 
BCC 

* 
LDA 

BCOl STA 
STA 
SBC 
BPL 

* 
LDY 

BC2 TYA 
STA 
CPY 
BNE 
INY 
CPY 
BCC 

* 
GOTBANK TYA 

PIIA 
LDA 
TAY 

BC4 TYA 
STA 
LDA 
STA 

BANKCHK 

in sl o t 
Y reg 

X for number of banks of RAM 

TIMES16 
BANKO 
RAMON, X 
RAMON,X 
ISITRAM 
BCC 
BANKEXIT 

Save slot # 

Select bank 0 
read from RAM 
and write too. 

Is i t re a l l y RAM? 
yes. . 

#1 
BANKSEL, X 
ISITRAM 
BCI 
#1 

BANKEXIT 

#0 

check card type 
switch to bank one 

16K RAH card 
(branch always) 
Legend cardl 
save language bytes 

BANKSEL,X 
LANGBYTE 
TEMP,Y 

#64 
BC6 
#64 
BANKSEL, X 
LANGBYTE 
#1 
BCOl 
#0. 
BANKSEL,X 
LANGBYTE 
GOTBANK 
#64; 
nc2 

max number of banks 
select the bank 
store bank number in bank 
next bank 

now check for # of banks 

found max bank # 

(branch always) 
save RAM card size 

#0 

BANKSEL,X 
TEMP, Y 
LANGBYTE 
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INY 
^ t r I ffON 
BCC BC4 
DT Zk fLiJA 

TAY 
AND *3 **"IS O Y* ^̂/X V" ,—• T*f4 C ^ T ^ BEQ BC3 u i v i s i D i e D y ^ 

LDA #1 One bank of RAM 
BNE BANKEXIT 

BANKEXIT TAY save # of banks in Y 
BC3 JSR BANKO , Leave card at bank 0 

STA LANGBYTE and restore i t 
STA . RAMOFF,X turn off RAM card 
PLA retrieve slot # 
TAX 

* 
RTS 

* Select Bank 0 of Card indicated by 
* X reg. * A reg i s zeroed, a l l others are preserved 
BANKO LDA #0 

STA BANKSEL,X 
RTS 

* * 
* Test for RAM at $E000 . 
ISITRAM LDA LANGBYTE 

CMP LANGBYTE i s i t _ the_ same? 
* BNE NORAM 

INC LANGBYTE 
CMP LANGBYTE 

* BEQ NORAM; 
CLC 
ADC #1 
CMP , LANGBYTE 
BNE NORAM 
INC LANGBYTE 
CLC 
ADC . #1 
CMP LANGBYTE 

* . 
BNE NORAM; 
DEC LANGBYTE, Since i t ' s RAM, 
DEC LANGBYTE restore Lang ID byte 
LDA #1 

* RTS 
NORAM . LDA ' #0 ; not RAM 

RTS 
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TEMP DS 64 for saving language bytes 
TEMP2 DS 1 

'. . END . . • ... . 
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User Modifications 

Adding RAMs to the S'Card 
As you a r e aware, t h e S'Card i s 

c a p a b l e o f a l l o w i n g you t o add RAM t o 
t h e c a r d as you r e q u i r e . I f t h e c a r d 
came w i t h 64K on i t , t h e ne x t s t e p i s t o 
add an a d d i t i o n a l 64K t o the c a r d and 
make. i t i n t o a 128K RAM.card. T h i s c a n 
be done w i t h 64K RAMs up t o 256K. 

The S'Card i s d e s i g n e d t o use both 
t h e 64K RAMs and t h e 256K RAMs. The 
S'C a r d may be c o n f i g u r e d w i t h up t o 4 
rows o f 64K or 256K RAMs. T h i s g i v e s you 
a maximum c a p a c i t y o f 1 Megabyte ( w i t h 
256K RAMs). Because o f t h i s f e a t u r e , t h e 
f u l l S'Card can be v e r y p o w e r f u l . To 
accomodate t h e 256K RAMs i t i s n e c e s s a r y 
t o make a s m a l l m o d i f i c a t i o n t o t h e 
c a r d . R e f e r t o t h e p a r a g r a p h s under 
' S w i t c h i n g 64K and 256K RAMs' i n t h i s 
s e c t i o n f o r t he m o d i f i c a t i o n . 

u s i n g 64K RAMs 

1) 64K - b a s e c o n f i g u r a t i o n 
2) 128K - Apple d r i v e minus DOS 
3) 192K - f u l l Apple d r i v e and 

r e l o c a t e d DOS 
4) 256K - two Apple d r i v e s minus DOS 

u s i n g 256K RAMs 

same a s 4) above 
f o u r 128K d r i v e s 
f o u r d r i v e s and 
r e l o c a t e d DOS 
4 l a r g e d r i v e s , r e l o c a t e d 
DOS, e x t r a memory 

1) 256K -
2) 512K -
3) 768K -

4) IMeg -
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I f you look a t the t a b l e above you 
may wonder what you may do w i t h 1 
Megabyte of RAM. To answer your 
q u e s t i o n , you can emulate up t o f o u r 
l a r g e d r i v e s a t 256K e a c h o r maybe one 
l a r g e d r i v e a t 1 Megabyte. The RAM c a r d 
i s a d d r e s s a b l e RAM and c a n be used a s 
s u c h . 

Adding RAM t o the c a r d i s v e r y 
s i m p l e t o do and r e q u i r e s a l m o s t n o t h i n g 
i n t h e way o f t o o l s , b u t does r e q u i r e 
p a t i e n c e a s you add c h i p s t o the c a r d . 
I f you r u s h i n t o the o p e r a t i o n w i t h o u t 
knowing e x a c t l y what you a r e doing you 
may e n c o u n t e r problems t h a t can be 
a v o i d e d be t a k i n g the time t o do the j o b 
p r o p e r l y . 

You must add e i g h t ( 8 ) RAM c h i p s a t 
a t i m e . S i n c e the c h i p s a r e 64K by 1 b i t 
or 256K by 1 b i t , you must i n s t a l l e i g h t 
(8) RAMs a l l a t the same t i m e i n o r d e r 
t o a c h e i v e a f u l l b y t e - s i z e d p o r t i o n o f 
t h a t much more RAM. 

The t y p e o f RAM c h i p s u s e d i s f a i r l y 
i m p o r t a n t . I f you put 'game', or cheap, 
p a r t s i n t o t h e S'Card, i t may not work 
p r o p e r l y and may even damage the o t h e r 
p a r t s on t h e c a r d . P l e a s e use the b e s t 
p a r t s t h a t you can f i n d (Legend 
I n d u s t r i e s w i l l s e l l you a RAM upgrade 
s e t f o r a modest p r i c e ) . A l i s t of RAM 
m a n u f a c t u r e r s can be found i n F i g u r e 18. 
These a r e m a n u f a c t u r e r s t h a t Legend h a s 
t e s t e d and found compatable w i t h t h e 
c a r d . 
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Figure 18. RAM M a n u f a c t u r e r s . 

1) T e x a s I n s t r u m e n t s 
2) OKI Semi c o n d u c t o r 
3) F u j i t s u M i c r o e l e c t r o n i c s 
4) M i t s u b i s h i E l e c t r i c 
5) H i t a c h i E l e c t r i c 

E a c h o f t h e RAMs has 16 p i n s on them 
and a n o t c h o r some k i n d o f i n d i c a t o r a t 
one end t o a l l o w t h e p e r s o n i n s t a l l i n g 
t h e c h i p t o i n d e n t i f y p i n one ( 1 ) . VJhen 
i n s t a l l i n g RAMs i n t o t h e c a r d , p i n one 
i s i n t h e upper l e f t hand c o r n e r . To 
i n s t a l l t h e c h i p s s i m p l y guide t h e p i n s 
o f t h e c h i p i n t o t h e h o l e i n t h e s o c k e t 
and p r e s s f i r m l y ( t h e word f i r m l y does 
not mean hammer i t i n , i f the c h i p 
r e f u s e s t o go i n t o t h e s o c k e t , c h e c k f o r 
b e n t p i n s on t h e c h i p o r o b s t r u c t i o n s i n 
t h e s o c k e t ) u n t i l t h e c h i p s l i d e s i n t o 
p l a c e . 

C h i p s s h o u l d be i n s t a l l e d i n t h e 
p r o p e r o r d e r ; t h a t i s t h e f i r s t row o f 
RAM i s row A and t h e second i s B and so 
on. I f you p u t RAMs i n row A and row C, 
most programs w i l l not r e c o g n i z e t h e RAM 
i n row C. The l e t t e r i n g on t h e S'Card 
t e l l s you w h i c h row o f RAM i s w h i c h . 
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64K and 256K RAMs 
The 64K and 256K RAMs a r e not 

c o m p l e t e l y c o m p a t i b l e i n t h e same memory 
board ( r e f e r t o F i g u r e 19 and 20 f o r a 
p i n o u t ) . Because of t h i s , i t i s 
n e c e s s a r y t o remove t h e o l d 64K RAMs 
b e f o r e i n s e r t i n g any 256K RAMs. The r e i s 
a l s o a jumper t o be changed on t h e board 
so you may t a k e advantage o f t h e a d d r e s s 
s p a c e on t h e :256K c h i p s . 

B e f o r e you remove t h e o l d RAMs from 
t h e board, we must t a k e a few 
p r e c a u t i o n s . You must t u r n o f f y o u r 
c o m p u t e r b e f o r e removing t h e RAM c a r d . 
You s h o u l d be c o m p l e t e l y d i s c h a r g e d o f 
s t a t i c e l e c t r i c i t y . You may do t h i s by 
t o u c h i n g t h e power s u p p l y i n s i d e y o u r 
computer o r , b e t t e r y e t , go i n t h e 
bathroom w i t h t h e t i l e f l o o r and do t h e 
r e s t o f t h e p r o c e d u r e i n t h e r e (remember 
t o t o u c h one of the m e t a l f a u c e t s t o 
d i s c h a r g e any s t a t i c you may have l e f t ) . 
The c h i p s s h o u l d be removed w i t h an I C 
e x t r a c t o r : or a s m a l l s c r e w d r i v e r , 
c a r e f u l l y p r y i n g the c h i p s out o f t h e 
s o c k e t s so you don't bend t h e p i n s . 

To a c c e p t t h e 256K RAMs w i t h a l l o f 
t h e memory on them, you ha v e t o make one 
s m a l l m o d i f i c a t i o n t o t h e RAM c a r d . I f 
you don't know how t o use a s o l d e r i n g 
i r o n , o r a r e a b i t clumsy w i t h i t , we 
s u g g e s t t a k i n g t h e board t o your d e a l e r 
t o have t h e m o d i f i c a t i o n done. 
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T h e r e i s a s e t o f t h r e e pads on t h e 
back o f t h e PC board a r r a n g e d i n a 
t r i a n g u l a r p a t t e r n . You must c u t t h e 
s m a l l jumper between two o f t h e pads and 
make a s o l d e r b r i d g e between t h e middle 
pad and t h e one wh i c h wasn't a l r e a d y 
jumpered t o i t . When you make t h i s 
change t h e 6 4 K RAMs on t h e c a r d must be 
removed and 2 5 6 K RAMs put i n . 

Illustration 11. 2 5 6 K M o d i f i c a t i o n 
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You may now c a r e f u l l y i n s e r t t h e new 
256K RAM c h i p s ( p i n 1, t h e end o f t h e 
c h i p w i t h t h e s m a l l n o t c h i n i t , s h o u l d 
f a c e t h e top o f t h e b o a r d ) . The bo a r d i s 
f i l l e d i n a c e r t a i n o r d e r t o make t h e 
memory c o n t i g u o u s . The rows (8 c h i p s 
e a c h ) s h o u l d be f i l l e d i n t h e o r d e r : A, 
B, C, D. 

The r e a s o n t h e board needs t o be 
m o d i f i e d i s b e c a u s e t h e two RAM c h i p s 
(64K and 256K) have d i f f e r e n t 
c o n f i g u r a t i o n s . I f you r e f e r t o 
F i g u r e s 19 and 20, you w i l l s e e t h a t 
t h e r e i s o n l y a one p i n d i f f e r e n c e 
between t h e two RAM c h i p s . T h i s i s t h e 
a d d r e s s l i n e t h a t expands t h e 64K RAMs 
t o 256K (not a v a i l a b l e on t h e 64K RAMs). 
The m o d i f i c a t i o n t o t h e board does more 
t h a n a l l o w t h e board t o a c c e p t t h e 
h i g h e r d e n s i t y RAM p a r t . I t a l s o changes 
t h e a c t u a l RAM a d d r e s s i n g t o f u n t i o n i n 
256K b l o c k s i n s t e a d o f t h e 64K b l o c k s 
n e c e s s a r y f o r t h e 64K RAM p a r t s . I f you 
don't change t h e jumper, t h e , b o a r d w i l l 
a c t j u s t l i k e i t h a s o n l y 64K p a r t s i n 
i t . You w i l l not be a b l e t o f u l l y 
u t i l i z e t h e 256k RAMs. We s u g g e s t you 
t e s t your board a f t e r you have completed 
t h i s change. 

Legend RAM Ca r d 13-6 



User Modifications 

Figure 19. 64K RAM p i n o u t s 

**** **** * ** * 
*** *** 

NC * 1 16 * 
*** *** 

* * 
*** *** 

D * 2 15 * 
*** *** 

* 
*** *** 

/W * 3 14 * 
*** *** 

* * 
*** 

'RAS * 4 13 * 
*** 64K *** 

* RAM * 
*** *** 

AO * 5 12 * 
*** *** 

* * 
*** *** 

A2 * 6 11 * 
*** *** 

* * 
*** *** 

A l * 7 10 * 
*** *** 

* * 
*** *** 

+5V * 8 9 * 
*** *** 

* * 

GND 

/CAS 

A6 

A3 

A4 

A5 

A7 

********** 
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Figure 20. 256K RAM p i n o u t s 

* * * * * * * * 
* ** * 

* * * *** 
A8 * 1 16 * GND 

* * * *** 
* * 

* * * *** 
D * 2 15 * /CAS 

* * * *** 
* * 

* * * *** 
/W * 3 14 * Q 

* * * *** 
* * 

* * * *** 
/RAS * 4 13 * A6 

* * * 256K *** 
* RAM * 

* * * *** 
AO * 5 12 * A3 

* * * *** 
* * 

* * * *** 
A2 * 6 11 * A4 

* * * * * * 
* * 

* * * *** 
A l * 7 10 * A5 

* * * *** 
* * 

*** *** 
+5V * 8 9 * A7 

* * * *** 
* * 
********** 
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I n s h o r t , t h e u p g r a d i n g o f your 
S'Card t o 256K RAM p a r t s i s a r e l a t i v e l y 
s i m p l e p r o c e s s . You must be c a r e f u l when 
h a n d l i n g t h e p a r t s so you don't 
a c c i d e n t l y d e s t r o y t h e RAMs and you must 
make t h e m o d i f i c a t i o n t o t h e board t o 
a l l o w i t t o u t i l i z e t h e 256K p a r t s . We 
hope you w i l l e n j o y t h e c a p a c i t y w h i c h 
t h e h i g h e r d e n s i t y RAM p a r t s have t o 
o f f e r . 

Resetting out of the card 

Legend h a s added a f e a t u r e t o the 
S ' C ard t h a t may be o f i n t e r e s t t o you; 
t h e a b i l i t y t o r e s e t out o f t h e c a r d . 
T h i s i s a ' s i m p l e f e a t u r e t o implement on 
t h e c a r d , p r o v i d e d t h a t you u n d e r s t a n d 
t h a t any t i m e r e s e t i s p r e s s e d t h e c a r d 
w i l l r e s e t t h e bank t o z e r o ( 0 ) and 
d i s a b l e t h e c a r d . A f t e r a r e s e t i t may 
be n e c e s s a r y t o r e r u n the s o f t w a r e t h a t 
h a s a t t a c h e d i t s e l f t o t h e S'Card. 

To implement t h e r e s e t l i n e f e a t u r e 
you need o n l y s o l d e r two pads t o g e t h e r 
on t h e back o f t h e c a r d marked "RESET" 
and r e i n s t a l l t h e c a r d i n your Apple. 

Illustration 12. R e s e t c o n n e c t i o n . 
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Apple /// Usage 

We wish to thank Serge of 
Computing for his assistance i n 
th i s section of the manual. 

The operating system on which your 
Apple /// runs i s known as SOS or 
Sophisticated Operating System. This 
operating system allows programs to use 
hardware devices through small interface 
programs known as drivers. I t i s 
necessary for you to have some knowledge 
of SOS to use the SOS driver available 
from Apple Computer or Legend 
Industries. 

I f you do not have the SOS driver, 
skip t h i s section. 

The SOS driver i s provided by Legend 
Industries or Apple Computer.. I t may be 
necessary to pay a small fee to cover 
the diskette and labor to copy the 
program. I f you have the SOS driver, 
back up t h i s disk right away and store 
the o r i g i n a l i n a safe place. 

Use of the SOS driver can make a 
substantial speed improvement in the 
operation of the Apple ///. 

As mentioned before, SOS comunicates 
to the devices connected to the computer 
through driv e r s . I t w i l l be necessary to 
connect the device driver, .RAM, to the 
operating system using the u t i l i t i e s 
programs provided with your Apple ///. 
There i s an option on the u t i l i t i e s menu 
known as System Configuration Program 
(SCP). 

Hi-Tech 
writing 
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T h i s program (SPC) i s used to a t t a c h 
d r i v e r s to the operating system and 
allow SOS to communicate to the d e v i c e s 
you a t t a c h . 

I f you are f a m i l i a r with a t t a c h i n g 
d e v i c e d r i v e r s to the Apple /// 
o p e r a t i n g system, then you may f i n d the 
f o l l o w i n g i n s t a l l a t i o n i n s t r u c t i o n s 
boring. I f you are a novice you may wish 
to r e f e r to the Apple /// Owner's Guide, 
page 48, f o r more a s s i s t a n c e on 
i n s t a l l i n g the .RAM d r i v e r w i t h i n your 
system. 

I f you are j u s t s t a r t i n g out, you 
w i l l need a few t h i n g s . 

2 or more blank d i s k e t t e s 
A copy of the U t i l i t i e s d i s k 
A 256K Apple /// 
At l e a s t 1 Legend S'Card 
Pa t i e n c e 

A f t e r g e t t i n g a l l of these t h i n g s i n 
one c e n t r a l area, you may begin work. 

Turn on the monitor and put the 
U t i l i t i e s d i s k i n t o d r i v e 1 and boot the 
machine. At t h i s time I w i l l assume t h a t 
you have i n s t a l l e d the Legend c a r d i n t o 
the machine and are ready to a t t a c h the 
RAM d r i v e r to the system. 

There w i l l be 4 options to choose 
from. We want to s e l e c t the Device 
handling commands or option 'D'. T h i s 
w i l l give you a submenu of v a r i o u s 
commands. We want to s e l e c t the option 
•F' or Format a volume. 
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The d i s k d r i v e w i l l come on f o r a 
second and ask i f you want to format the 
d i s k i n d r i v e 1 ( t h i s w i l l appear as 
' . D l ' ) . You w i l l have to remove the 
U t i l i t i e s d i s k from d r i v e 1 and i n s e r t a 
blank d i s k . P r e s s r e t u r n . 

The program w i l l then ask f o r a new 
volume name. I l i k e the volume name of 
"FAST". You can c a l l the volume name 
j u s t about any t h i n g . I f you do not c a r e 
j u s t p r e s s r e t u r n and the program w i l l 
c a l l i t BLANK. 

The program w i l l format the d i s k i n 
the d r i v e and r e t u r n f o r more 
forma t t i n g . I n s e r t the other d i s k e t t e 
and format i t a l s o . 

A f t e r f o r m a t t i n g both of the 
d i s k e t t e s , p r e s s ESCAPE to r e t u r n to the 
submenu. The next option we want to use 
i s ' C , Copy one volume onto another. I f 
you have one d r i v e t h i s can be ver y 
boring and time consuming. The program 
w i l l ask the volume and show ' . D l ' . I f 
you a re u s i n g one d r i v e , p r e s s r e t u r n . 
I f you a r e u s i n g m u l t i p l e d r i v e s e n t e r 
the d r i v e you wish to copy from. The 
program w i l l then ask the volume you 
want to copy to. ' . D l ' w i l l be showing. 
I f you have one d r i v e , p r e s s r e t u r n . I f 
you a re us i n g m u l t i p l e d r i v e s , e n t e r the 
d r i v e you wish to copy to. 

Make one copy of the SOS d r i v e r and 
one copy of the U t i l i t i e s d i s k (our work 
d i s k ) . 
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P r e s s ESCAPE a f t e r you have made the 
co p i e s . The submenu w i l l appear again. 
I f you want to do anything e l s e nows the 
time to do i t . I f you are f i n i s h e d w i t h 
t h i s s e t of u t i l i t i e s , p r e s s ESCAPE. 

Put the new U t i l i t i e s d i s k i n t o 
d r i v e 1 and press 'S* f o r System 
C o n f i g u r a t i o n Program ( S C P ) . The d i s k 
w i l l come on and.then a submenu w i l l 
appear on the scree n w i t h 5 options. 
S e l e c t option 'R' f o r Read a D r i v e r 
F i l e . The d i s k w i l l come on f o r a second 
and a message w i l l appear on the s c r e e n 
t e l l i n g you t h a t no d r i v e r s a r e loaded. 

At the bottom of the s c r e e n t h e r e 
w i l l be a r e q u e s t to read a d r i v e r and a 
d e f a u l t d r i v e and d r i v e r , 
loaded i n t o the machine. P r e s s r e t u r n 
and the d i s k d r i v e w i l l l o a d the c u r r e n t 
SOS d r i v e r i n t o the machine and d i s p l a y 
the contents to you. Remove the 
U t i l i t i e s d i s k from d r i v e 1 and i n s e r t 
the Ram c a r d d r i v e r d i s k . You w i l l have 
to r e a d the d r i v e r f o r the raracard i n t o 
the machine and a t t a c h i t to the 
oper a t i n g system. Type '.Dl/(up arrow)' 
the up arrow w i l l appear as '='. I n the 
upper r i g h t hand corner, a d r i v e r name 
w i l l appear. You want to s e l e c t 
"RAM.DRIVER" wi t h the r i g h t arrow key 
and then p r e s s r e t u r n . The d i s k w i l l 
come on and .RAM w i l l appear a t the 
bottom of your l i s t of d r i v e r s on the 
scr e e n . Remove the Legend d r i v e r d i s k 
and i n s e r t the U t i l i t i e s d i s k . P r e s s 
ESCAPE. The submenu w i l l appear on the 
s c r e e n w i t h the 6 options. 
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The option t h a t we w i s h to s e l e c t i s 
' C f o r Change System Parameters. The 
d i s k w i l l come on and the c u r r e n t 
c o n f i g u r a t i o n w i l l appear on the s c r e e n . 
You w i l l want to s e l e c t number 2 or 
Change P e r i p h e r a l S l o t Assignments. The 
l a s t d e v i c e on the l i s t w i l l be .RAM 
which i s what we are a t t a c h i n g to the 
d p e f a t i n g system. P r e s s the number t h a t 
corresponds to the .RAM d r i v e r . I n the 
c a s e of t h i s example I s e l e c t e d number 
8. The d r i v e r name w i l l be h i g h l i g h t e d . 
P r e s s r e t u r n to a c c e p t t h i s d r i v e r . The 
program w i l l then ask f o r the s l o t 
assignment f o r t h a t d e v i c e . I f your 
Legend c a r d i s i n s l o t 3, then e n t e r 3. 
I n o t h e r words e n t e r the s l o t the c a r d 
i s i n . P r e s s r e t u r n to accept the s l o t 
you j u s t entered. ' 

The c u r r e n t d r i v e r c o n f i g u r a t i o n 
w i l l appear on the s c r e e n with s l o t 3 
a s s i g n e d to .RAM. I f t h i s i s to your 
l i k i n g , p r e s s ESCAPE to r e t u r n to the 
submenu. I f i t i s not to your l i k i n g 
e d i t i t again u n t i l i t i s . I f you have 
nothing e l s e to change i n the system 
parameters, then p r e s s ESCAPE to r e t u r n 
to the main menu. 

We a r e coming i n t o the f i n a l 
s t r e t c h . One of the main menu options 
w i l l be 'G' f o r Generate New System, 
which i s what 1/e want to do. P r e s s 'G*. 
The d i s k w i l l come on and v a l i d a t e t h e 
system and ask f o r the d r i v e r name to be 
w r i t t e n out to d i s k . The d e f a u l t i s 
• .Dl/SOS. DRIVER',. T h i s i s the system 
d r i v e r . I f t h i s i s the name you want the 
new system saved under, p r e s s r e t u r n . 
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I f not, enter the new ncime. The disk 
drive w i l l come on again and t e l l you 
that the SOS.DRIVER already e x i s t s . Do 
not panic, the disk you created with the 
Legend driver on i t has plenty of room 
on i t . Remove the disk i n drive 1 and 
i n s e r t the copy of the Legend disk. 

The U t i l i t i e s disk i s j u s t about 
packed and you may not be able to save 
the new system on i t . You have the 
option of removing the present 
SOS.DRIVER from the U t i l i t i e s disk and 
transferring the new SOS.DRIVER from the 
Legend driver copy to the U t i l i t i e s disk 
copy. 

To try out your new f a s t e r system, 
boot the disk that has the new system on 
i t . I t w i l l be necessary for you to 
format the .RAM, so s e l e c t 'D' from the 
main menu for Device handling commands. 
The submenu w i l l appear with different 
options, choose the 'F' option. The 
program w i l l t e l l you that the operation 
you are about to perform w i l l destroy 
a l l the data on the disk. This i s 
acceptable since we do not have any data 
on the ram card any way. The program 
w i l l . format .RAM and t e l l you the 
operation i s complete. Press ESCAPE. The 
submenu w i l l appear on the screen and 
give you a set of options. Select 'V to 
v e r i f y the integrity of .RAM. I f a l l i s 
well the program w i l l indicate 0 errors 
were found. 

After a l l this you can transfer 
data/programs to and from the ramcard as 
you would between disk, but much faster. 
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Using the Legend d r i v e r w i t h the 
Apple /// and canned programs i s a 
s t r a i g h t forward opreation. 

I t w i l l be n e c e s s a r y to boot the SOS 
system i n t o the machine t h a t you have 
a t t a c h e d the .RAM d r i v e r . A f t e r the 
machine i s up and running, you can 
t r a n s f e r the program you i n t e n d to run 
to the ramcard. Legend has been i n 
c o n t a c t w i t h software programers and has 
n e g o t i a t e d support f o r the ramcard i n 
the /// environment. I t i s p o s s i b l e the 
program you a r e u s i n g i s not d i r e c t l y 
compatable w i t h the ramcard. T h i s i s 
u s u a l l y due to p r o t e c t i o n of the 
software or c o n f l i c t i n g memory usage. 

You may f e e l f r e e to c o n t a c t Legend 
f o r a s s i s t a n c e i n using the Legend 
ramcard i n your machine. 
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Problem Determination Procedures 

T h i s p a r t o f t h e manual has been 
w r i t t e n i n o r d e r t o a s s i s t you i n 
d e t e r m i n i n g t h e n a t u r e of a problem t h a t 
may o c c u r i n u s i n g t h e c a r d . 

Legend I n d u s t r i e s i n s p e c t s e v e r y 
b o a r d c o m p l e t e l y b e f o r e i t l e a v e s the 
f a c t o r y . The p o s s i b i l i t y o f h a v i n g a 
m a l f u n t i o n i n g b o a r d i s low. 

No power light 
1) Check t o s e e i f t h e Apple i s p l u g g e d 

i n . 

2) Check t o make s u r e a l l c a r d s a r e 
c o r r e c t l y s e a t e d . 

System is Hung 
The v e r y f i r s t t h i n g t o check i s i f 

t h e s y s t e m hangs w i t h ; t h e c a r d i n the 
machine o r n o t . Remove the c a r d from t h e 
machine and t r y t o boot a d i s k . I f t h e 
s y s t e m b o o t s and e v e r y t h i n g seems t o be 
w o r k i n g ok, t r y r e i n s t a l l i n g t h e RAM 
c a r d . Put t h e c a r d i n t o s l o t 4 o r 5. I f 
t h e s y s t e m i s hung, examine t h e i n s i d e 
o f t h e Apple. I f t h e r e i s n o t h i n g 
t o u c h i n g t h e c a r d and i t i s s e a t e d 
p r o p e r l y , assume i t i s . t h e c a r d and g i v e 
us a c a l l o r r e t u r n the c a r d w i t h an 
e x p l a n a t o r y n o t e . 
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System won't "Boo t " 
I f t h e c a r d i s i n s t a l l e d i n t h e 

Apple c o r r e c t l y and i t s t i l l won't boot, 
t u r n o f f t h e power. Remove t h e c a r d and 
t u r n the Apple on. I f the Apple w i l l now 
boot, check t o see i f you have i n s t a l l e d 
one o f t h e RAMs i m p r o p e r l y . I f you have 
i n s t a l l e d t h e RAM i m p r o p e r l y ( u p s i d e 
down or one p i n o f f ) the RAM i s p r o b a b l y 
dead. I f t h e RAM i s i n s t a l l e d p r o p e r l y 
or you d i d not i n s t a l l any RAM and t h e 
system w i l l not boot, you have t h e 
o p t i o n o f r e t u r n i n g the c a r d t o Legend. 
I f t h e Apple s t i l l won't Boot, t h e 
problem i s w i t h t h e Apple and not the 
Legend c a r d . You s h o u l d t a k e t h e Apple 
to your d e a l e r f o r r e p a i r . 

System "Boots", but n o t h i n g happens 

1) Check t o see i f t h e r e i s a d i s k e t t e 
i n t h e d i s k d r i v e . 

2) I s t h e monitor on and c o n n e c t e d ? 

3) I s the d i s k c o n t r o l l e r c o n n e c t e d 
p r o p e r l y and w e l l s e a t e d ? 
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4) I f e v e r y t h i n g seems t o be c o n n e c t e d 
p r o p e r l y , examine the d i s k t o see i f 
i t h a s been damaged. I f the d i s k 
p h y s i c a l l y l o o k s good, t r y r e s e a t i n g 
i t i n t h e d i s k d r i v e . I f t h i s 
d o e s n ' t work, t r y a n o t h e r d i s k . One 

. t h a t u s e s t h e Apple language c a r d 
s h o u l d work. I f a known good d i s k 
d o e s n ' t work, examine t h e c a r d and 
make s u r e t h a t any m o d i f i c a t i o n s you 
might have made t o t h e c a r d ( i . e . 
a d d i n g memory) have been done 
c o r r e c t l y . I f t h e y have been done 

: c o r r e c t l y , you have t h e o p t i o n of 
r e t u r n i n g t h e board t o Legend. 

"LANGUAGE NOT AVAILABLE" 
1) D i d you l o a d a language i n t o t h e 

c a r d ? 

2) Boot t h e System M a s t e r and a l l o w t h e 
menu t o come up on t h e s c r e e n . Type 

. FP, (INT i f you have a Apple ] [ + ) t o 
s w i t c h t o t h e language i n RAM. I f 
you can s w i t c h between l a n g u a g e s , 
t h e n ; t h e c a r d i s w o r k i n g p r o p e r l y . 
I f you can not s w i t c h between t h e 
l a n g u a g e s , t r y r e - b o o t i n g t h e d i s k 
and/or r e s e a t i n g t h e c a r d i n t he 
s l o t . A l s o check the i n s t a l l a t i o n o f 
any memory you have added y o u r s e l f . 

3) Check t o see i f t h e c a r d i s 
i n s t a l l e d i n s l o t 0. I t i s not 
n e c e s s a r y t o p u t the c a r d i n s l o t 0, 
however , i f you a r e u s i n g i t tO; h o l d 
t h e language m i s s i n g i n ROM on t h e 
motherboard, i t s h o u l d be i n s t a l l e d 
i n s l o t 0. 
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4) I f the message, "LANGUAGE NOT 
AVAILABLE" s t i l l comes up, you have 
th e o p t i o n o f r e t u r n i n g t h e c a r d t o 
Legend. 

INCORRECT DOS INSTALLED IN MACHINE 
The o n l y way t h i s message can o c c u r 

i s i f you have l o a d e d a 32K or 16K DOS 
i n s t e a d o f a 48K DOS on the motherboard. 
I f you have a 48K Apple ] [ or an Apple 
//e, t h e r e i s something wrong w i t h 
e i t h e r t h e DOS on your d i s k e t t e o r t h e 
RAM on your motherboard. T r y r u n n i n g a 
RAM t e s t program on your Apple (your 
d e a l e r has one) i n o r d e r t o check t h e 
RAMs. I f a l l c h e c k s out ok, g i v e us a 
c a l l f o r a s s i s t a n c e . 

" I / O ERROR" 
1) Does the d i s k e t t e you a r e B o o t i n g 

have i n f o r m a t i o n on i t ? 

2) Does the d i s k e t t e you a r e b o o t i n g 
have DOS on i t ? I f t h e r e i s no DOS 
on the d i s k e t t e ( s u c h as our 18SRC 
d i s k ) i t i s p o s s i b l e t o g e t an I/O 
ERROR. 

3) T r y a known good d i s k ( p e r h a p s you 
may w i s h t o use your System M a s t e r 
from A p p l e ) . I f an "I/O ERROR" i s 
s t i l l p r e s e n t , t r y r e s e a t i n g t h e 
c a r d s i n t h e I/O s l o t s . 

4) T r y r e s e a t i n g t h e d i s k e t t e i n t h e 
d r i v e . 
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5) A r e you a c c e s s i n g t h e p r o p e r s l o t 
and d r i v e ? 

6) Be s u r e y o u r equipment i s i n good 
w o r k i n g o r d e r . Have y o u r d i s k speed 
c h e c k e d and t h e c o n t a c t s on your 
d i s k c o n t r o l l e r c l e a n e d p e r i o d i c a l l y 
w i t h a good c l e a n e r or e r a s e r . We 
recommend a t . l e a s t e v e r y 6 months. 

Lines In Demo/Loss of information 

1) T h e r e a r e s e v e r a l t h i n g s t h a t c o u l d 
c a u s e t h i s problem, many w i l l not be 
d i s c u s s e d i n t h i s manual. Those t h a t 
r e l a t e t o t h e Legend c a r d w i l l be. 

2) Check t o make s u r e t h a t any memory 
you have added t o t he c a r d i s 
i n s t a l l e d c o r r e c t l y . Improper 
i n s t a l l a t i o n can d e s t r o y t h e 
i m p r o p e r l y i n s t a l l e d memory c h i p s as 
w e l l a s c a u s i n g o t h e r , more o b v i o u s , 
p r o b l e m s . 

3) ; Check t o s e e t h a t t h e c a r d i s 
i n s t a l l e d and s e a t e d p r o p e r l y . 

4) Make s u r e you a r e a d d r e s s i n g t h e 
same l o c a t i o n t h a t t h e i n f o r m a t i o n 
i s s t o r e d i n . 

Legend RAM Ca r d 15-5 



Problem Determination Procedures 

5) I f t h e r e has been more t h a n 6 months 
between s e r v i c e c a l l s on your 
computer, t r y removing a l l o f the 
c a r d s and c l e a n i n g t h e edge c o n t a c t s 
on them. I t may be a good i d e a t o 
d u s t o f f the i n s i d e o f your computer 
a t t h i s t i m e . Fans a r e known t o 
l e a v e d u s t d e p o s i t s i n s i d e o f your 
machine. 

6) R e f e r t o "GARBAGE IN EMULATOR" 
s e c t i o n i f t h i s o c c u r s w i t h an Apple 
Language C a r d . 

7) I f you a r e s t i l l h a v i n g problems 
l o s i n g i n f o r m a t i o n , and t h e Legend 
Memtest program shows bad RAM on t h e 
c a r d , assume i t i s t h e c a r d and 
r e t u r n i t t o Legend. 

Catalog or greeting garbled 
1) Does your Apple have l o w e r c a s e ? The 

Apple /// does not have lower c a s e 
c h a r a c t e r s i n Apple ] [ e m u l a t i o n 
mode. The program t o modify your 
E m u l a t i o n Mode d i s k e t t e t o a l l o w 
lower c a s e c h a r a c t e r s i n ] [ mode i s 
a v a i l a b l e from Legend or through 
your l o c a l d e a l e r . 
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2) Some o f our g r e e t i n g programs a r e 
w r i t t e n i n l o w e r c a s e and i f y o u r 
Apple ] [ d o e s n ' t have lower c a s e 
some p a r t s o f t h e program w i l l l o o k 
g a r b l e d . Even though t h e Apple ] [ 
i s equipped w i t h s h i f t k e y s i t does 
no t have l o w e r c a s e c a p a b i l i t y . I n 
t h e Apple ] [ monitor ROM t h e r e i s a-
r o u t i n e c a l l e d CAPTST, w h i c h 
c o n v e r t s l o w e r c a s e t o upper c a s e . 
T h a t i s why t h e g r e e t i n g may appear 
g a r b l e d . 

Garbage in Emulator 
The Apple language c a r d c o n t a i n s 16K 

o f RAM and a m o n i t o r ROM. T h i s ROM i s 
a c t i v e when t h e RAM on t h e Language c a r d 
i s n o t and t a k e s o v e r t h e $F800-$FFFF 
memory s p a c e on t h e Apple. A c o n f l i c t 
may o c c u r between t h e Language c a r d and 
t h e Legend c a r d o v e r t h i s a d d r e s s s p a c e . 
Almost a l l RAM b o a r d s c o n f l i c t w i t h t h e 
Language c a r d o v e r t h i s s p a c e and don't 
know i t , we a t Legend t r y t o a s s i s t you 
by t e l l i n g you now. T h i s w i l l not harm 
t h e Apple b u t i t may put garbage i n t h e 
e m u l a t o r . 

You may a l l e v i a t e t h i s problem and 
s t i l l use y o u r 16K Language Card by 
f o l l o w i n g t h i s p r o c e d u r e . 

1) With t h e Language c a r d ( n o t t h e 
Legend RAM c a r d ) i n f r o n t o f you, 
c a r e f u l l y remove the 74LS20 from t h e 
s o c k e t a t l o c a t i o n A5. 
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2) Bend p i n 5 of the c h i p s t r a i g h t o u t 
from t h e I C ( i f you don't know w h i c h 
p i n i s which, have a t e c h n i c i a n do 
t h i s and t h e f o l l o w i n g s t e p ) . 

3) Ground p i n 5 by c o n n e c t i n g a s m a l l 
guage w i r e (wirewrap w i r e works 
w e l l ) between p i n 5 and p i n 7. 

4) R e i n s e r t t h e I C back i n t o i t s 
s o c k e t . 

T h a t ' s a l l t h e r e i s t o i t l Now j u s t 
r e i n s e r t t h e Language c a r d i n t o y o u r 
Apple and you're a l l s e t . An enhanced 
v e r s i o n o f t h i s m o d i f i c a t i o n can be 
found i n t h e December 1981 i s s u e o f 
S o f t a l k magazine, page 184. 

Many problems can be s o l v e d i f you 
t a k e the time t o c a r e f u l l y check o v e r 
t h e o p e r a t i o n you a r e p e r f o r m i n g . E r r o r s 
l i k e l o a d i n g a program o v e r t h e language 
i n bank 0, or assuming t h a t t h e memory 
i s d i r e c t l y a d d r e s s a b l e and f o r g e t t o 
bank s w i t c h , can be a v o i d e d by r e a d i n g 
t h i s manual c o m p l e t e l y . 
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A l s o , t h e RAM on t h e c a r d i s not 
d i r e c t l y a d d r e s s i b l e from BASIC. T h i s 
means t h a t you w i l l need a machine 
language i n t e r f a c e from BASIC t o a c c e s s 
t h e c a r d . Some o f t h e s e i n t e r f a c e s have 
been p r o v i d e d w i t h t h e c a r d ( e . g . D i s k 
E m u l a t o r , Ampercard and Memory M a s t e r ) 
b u t you may w i s h .to w r i t e your _ own. I n 
o r d e r t o do t h i s you must have a w o r k i n g 
knowledge o f 6502 machine language ( t h e 
langu a g e o f t h e m i c r o p r o c e s s o r ) i f n o t a 
good a s s e m b l e r as w e l l . I f you a r e 
h a v i n g problems w r i t i n g your own 
r o u t i n e s , p l e a s e c a l l Legend f o r 
a s s i s t a n c e . 
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Legend Memtest 
Legend I n d u s t r i e s p r o v i d e s a memory 

t e s t program f o r t e s t i n g i t ' s RAM c a r d s . 
To u s e t h e memory t e s t , run t h e program 
on t h e u t i l i t y d i s k e t t e by t y p i n g : BRUN 
LEGEND MEMTEST. The program i s v e r y e a s y 
t o f o l l o w from t h e r e , i t w i l l s t e p you 
through t h e t e s t . 

A f t e r t e l l i n g t h e program w h i c h s l o t 
the RAM c a r d i s i n , you a r e prompted t o 
t e l l i t how many banks you v/ant t e s t e d . 
I f you have 128K of memory on yo u r c a r d , 
e n t e r 8. I f you have 64K o f memory, 
e n t e r 4. Remember: E a c h s e t o f 64K on 
th e c a r d i s f o u r ( 4 ) ba n k s . 

The program w i l l now prompt you i f 
you w i s h t o s t o p on e r r o r s and i f you 
w i s h t o have t h e b e l l rung when the 
program e n c o u n t e r s an e r r o r . I f you 
t h i n k t h a t you w i l l have many e r r o r s , 
you s h o u l d s e l e c t to have n e i t h e r of 
t h e s e o p t i o n s (answer 'N' t o b o t h ) . The 
program w i l l now s t a r t t o t e s t t h e c a r d . 

T here a r e two p a r t s t o t h e Memtest 
program. The f i r s t s e c t i o n d y n a m i c a l l y 
t e s t s t h e RAM c h i p s on the c a r d . T h i s i s 
done by a t t e m p t i n g t o w r i t e a p a t t e r n of 
b i t s t o the c a r d and v e r i f y i n g t h a t the 
p a t t e r n i s c o r r e c t by r e a d i n g them back. 
T h i s i s used t o check t h a t t h e c a r d i s 
p r o p e r l y r e c e i v i n g d a t a and not 
s c r a m b l i n g i t so the r e s t o f t h e t e s t s 
w i l l e x e c u t e p r o p e r l y . 
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A f t e r t h e dynamic check i s complete, 

t h e program w i l l c h e c k t h e c o r r e c t n e s s 
o f t h e a d d r e s s l i n e s on y o u r c a r d . T h i s 
i s t o i n s u r e t h e v i a b i l i t y o f t h e n e x t 
p a r t o f t h e t e s t . 

The f i n a l p a r t of t h e Memtest 
program w i l l t e s t t h e r e f r e s h t i m i n g o f 
t h e RAMs (may be used t o check f o r h e a t 
p r o b l e m s ) . T h i s w i l l show you whether o r 
not t h e d a t a i s r e t a i n e d i n t h e RAMs. 

I f a t any ti m e d u r i n g t e s t i n g t h e 
s c r e e n shows an i n v e r s e B, t h e r e i s a 
probl e m w i t h t h e c a r d . R e t u r n i t t o 
Legend f o r r e p a i r . 
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6502: The m a n u f a c t u r e r s name and p a r t 
number o f t h e m i c r o p r o c e s s o r found 
i n t h e Apple. 

a c c e s s : To g a i n e n t r a n c e i n t o t h e 
o p e r a t i n g code of the program 
i t s e l f , u s u a l l y f o r pu r p o s e s o f 
m o d i f i c a t i o n a s c o n t r a s t e d t o t h e 
e n t r a n c e i n t o a program which i s 
o p e r a t i n g . A l s o c a l l e d a c c e s s t o 
s o u r c e code. 

a d d r e s s : A way o f i d e n t i f y i n g a s p e c i f i c 
l o c a t i o n i n t h e computer's memory. 
On t h e Apple, an a d d r e s s i s a number 
between 0 and 65535 ( o r $0000 and 
$ F F F F h e x a d e c i m a l ) . 

A p p l e s o f t : s e e F l o a t i n g P o i n t BASIC. 

a p p l i c a t i o n program: A s o f t w a r e program 
d e s i g n e d t o s o l v e a s p e c i f i c problem 
o r t o do a s p e c i f i c j o b, e.g. 
a c c o u n t s p a y a b l e s o f t w a r e . A l s o : 
a p p l i c a t i o n s s o f t w a r e . 

a r r a y : A group o f r e l a t e d v a l u e s t h e 
computer can m a n i p u l a t e as s u n i t . 
V a l u e a r r a y s may c o n t a i n numbers and 
s t r i n g a r r a y s may c o n t a i n l e t t e r s . 

A S C I I : S t a n d s f o r American S t a n d a r d Code 
f o r I n f o r m a t i o n I n t e r c h a n g e . The 
s t a n d a r d computer code by w h i c h 
computers may i n t e r c h a n g e d a t a o r 
o t h e r w i s e communicate w i t h each 
o t h e r . 
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A s s e m b l e r : One who a s s e m b l e s e l e c t r o n i c 
or m e c h a n i c a l equipment or a program 
w h i c h c o n v e r t s the mnemonics and 
symbols o f assembly language i n t o 
t h e opcodes and operands o r machine 
language. 

a s s e m b l y language: A low l e v e l l anguage 
b a s e d on the machine la n g u a g e 
computers can u n d e r s t a n d d i r e c t l y . 
T h i s i s formed from mnemonics b a s e d 
on the opcodes t h e computer 
e x e c u t e s . As opposed t o h i g h e r l e v e l 
l a n g u a g e s such a s BASIC and P a s c a l 
which speak t o the computer t h r o u g h 
an i n t e r p r e t e r o r i n t e r m e d i a t e code. 

backup: An e x t r a copy'of the program o r 
a p a r t i c u l a r , v e r s i o n o f the d a t a . 
Backups may r e p r e s e n t d a t a b a s e s a t 
d i f f e r e n t p o i n t s i n t i m e . Backups 
a r e k e p t s h o u l d the o r i g i n a l v e r s i o n 
be l o s t or damaged. 

b a s e : A number upon which a number 
sy s t e m i s based. Depending upon t h e 
d e s i g n of a computer i t may 
u n d e r s t a n d numbers i n a b a s e o t h e r 
t h a n " t e n s " such as "base 2", a l s o 
known as b i n a r y . 

BASIC: S t a n d s f o r B e g i n n e r ' s A l l - P u r p o s e 
Symbolic I n s t r u c t i o n Code. One o f 
t h e most commonly used h i g h e r l e v e l 
l a n g u a g e s . O f t e n used b e c a u s e o f t h e 
g e n e r a l a c c e p t a b i l i t y and 
u n d e r s t i n d i n g o f the language. 
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b i n a r y : A number s y s t e m w i t h two d i g i t s , 
"0" and "1", w i t h each d i g i t i n a 
b i n a r y number r e p r e s e n t i n g a power 
of two. Most computers use b i n a r y as 
a numbering s y s t e m . A b i n a r y s i g n a l 
i s e a s i l y e x p r e s s e d by t h e p r e s e n c e 
o r a b s e n c e o f something, s u c h as an 
e l e c t r i c a l s i g n a l . 

b i t : A B i n a r y d i g l T . The s m a l l e s t amount 
of i n f o r m a t i o n which a computer can 
h o l d . S i n c e t h e r e a r e o n l y two 
c h o i c e s w i t h i n base 2, t h e d i g i t 
w i l l be e i t h e r a z e r o o r a one. 

b o a r d : See p e r i p h e r a l s . 

b o o t : A t erm u s e d t o s t a r t up a computer 
by l o a d i n g t h e i n i t i a l i n s t r u c t i o n s 
t h e computer w i l l need t o p r o c e e d i n 
a normal manner. From "t o p u l l one 
up by one's b o o t s t r a p s . " The p r o c e s s 
u s u a l l y i n c l u d e s l o a d i n g t h e 
o p e r a t i n g s y s t e m and e i t h e r l o a d i n g 
t h e h i g h e r l e v e l language or 
e n a b l i n g i t s use i f i t i s p r e s e n t i n 
ROM. 

b u f f e r : An a r e a o f t h e computer's memory 
used t o t e m p o r a r i l y s t o r e 
i n f o r m a t i o n . The b u f f e r i s u s e d t o 
improve t h e e f f i c i e n c y o f d a t a 
t r a n s m i s s i o n s by a l l o w i n g p o o l i n g of 
d a t a f o r r a p i d t r a n s m i s s i o n t o a 
f a s t e r d e v i c e o r as a ' w a i t i n g a r e a 
f o r d a t a g o i n g t o a s l o w e r d e v i c e . 
Data i n a b u f f e r i s o f t e n l o s t 
d u r i n g a b r e a k . 

Legend RAM C a r d 16-3 



Glossary 

bug: An e r r o r . A hardware bug i s a 
p h y s i c a l o r e l e c t r i c a l m a l f u n c t i o n 
o r d e s i g n e r r o r . A s o f t w a r e bug i s 
a s l a n g term meaning an e r r o r i n a 
program. The p r i n c i p l e r e a s o n f o r 
program u p d a t e s . 

b y t e : A b a s i c u n i t o f measure of a 
computer's memory. T h i s i s u s u a l l y 8 
b i t s , so i t may r e p r e s e n t a v a l u e 
from 0 t o 255. A b y t e i s used t o 
r e p r e s e n t a s i n g l e A S C I I c h a r a c t e r . 

c a r d : S h o r t f o r i n t e r f a c e c a r d . See 
p e r i p h e r a l . 

c a r r i a g e r e t u r n : A term , used w i t h a 
p r i n t e r t o i n d i c a t e t h a t t h e p r i n t 
head r e t u r n s t o the " z e r o " p o s i t i o n 
a f t e r p r i n t i n g a l i n e . A l s o s ee 
RETURN k e y . 

c a t a l o g : s e e d i r e c t o r y . 

c h a r a c t e r : A s i n g l e l e t t e r or number 
s t o r e d o r used w i t h i n a computer. 

c h i p : A g e n e r i c term f o r an i n t e g r a t e d 
c i r c u i t . A s i n g l e p i e c e o f c i r c u i t r y 
c o n t a i n i n g a number o f d i f f e r e n t 
t y p e s o f e l e c t r o n i c d e v i c e s i n a 
r e l a t e d p a t t e r n d e s i g n e d t o do a 
s p e c i f i c j o b . 

c l o c k : I n a computer, a d e v i c e w h i c h 
g e n e r a t e s a c o n s t a n t f r e q u e n c y p u l s e 
d e s i g n e d t o r e g u l a t e t h e speed o f 
a l l o t h e r c h i p s w i t h i n t h e computer. 

Legend RAM C a r d 16-4 



Glossary 

code: T h i s i s u s e d a s a synonym f o r a 
computer program, i . e . a programmer 
g e n e r a t e s "code". 

command: A c h a r a c t e r or word w h i c h 
c a u s e s t h e computer t o u n d e r t a k e a 
c e r t a i n s p e c i f i e d a c t i o n o r 
o p e r a t i o n . 

computer: Any d e v i c e w h i c h can r e c e i v e 
and s t o r e a s e t o f i n s t r u c t i o n s , and 
t h e n a c t upon t h o s e i n s t r u c t i o n s i n 
a p r e d e t e r m i n e d and p r e d i c t a b l e 
f a s h i o n . The d e f i n i t i o n i m p l i e s t h a t 
b o t h t h e i n s t r u c t i o n and the d a t a 
upon w h i c h t h e i n s t r u c t i o n s a c t can 
be changed. A d e v i c e whose 
i n s t r u c t i o n s cannot be changed i n 
n o t a computer. 

computer program: A s e r i e s o f commands 
p u t t o g e t h e r f o r t h e purpose o f 
e x e c u t i n g a s p e c i f i c t a s k . 

c o n t r o l c h a r a c t e r : A c h a r a c t e r g e n e r a t e d 
by u s i n g t h e c o n t r o l o r CTRL k e y 
p l u s a n o t h e r l e t t e r . The c h a r a c t e r s 
h a v e s p e c i a l meanings f o r 
programmers and, t h e r e f o r e , s h o u l d 
o n l y be used w i t h i n an o p e r a t i n g 
program when i n s t r u c t e d . The 
c h a r a c t e r s a r e i n v i s i b l e on t h e 
s c r e e n b u t may s t i l l i n s t r u c t t h e 
computer t o p e r f o r m a s p e c i f i c t a s k . 

copy: s e e backup. 
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c o p y r i g h t : A l e g a l term r e f e r r i n g t o t h e 
o w n e r s h i p or c o n t r o l l i n g r i g h t s o f 
s o f t w a r e o f f i r m w a r e . The c o p y r i g h t 
owner n o r m a l l y c o n t r o l s t h e 
d i s t r i b u t i o n and r i g h t s o f u s e r s o f 
t h e c o p y r i g h t e d m a t e r i a l . 

C P U : C e n t r a l P r o c e s s i n g U n i t . The h e a r t 
o f a m i c r o computer whi c h a c t u a l l y 
e x e c u t e s a l l c a l c u l a t i o n s and 
c o n t r o l s a l l o t h e r d e v i c e s w i t h i n 
t h e computer. 

CRT: Cathode-Ray Tube. A TV l i k e d i s p l a y 
commonly used t o v i e w t h e o u t p u t o f 
t h e computer's work. 

c u r s o r : A p o s i t i o n i n d i c a t o r on t h e CRT 
u s e d t o show t h e o p e r a t o r where t h e 
n e x t s c r e e n o p e r a t i o n w i l l o c c u r . On 
most s m a l l computers t h e c u r s o r w i l l 
t a k e the form o f a f l a s h i n g o r non-
f l a s h i n g box, b l o c k o r l i n e . 

d a t a : I n f o r m a t i o n o f any t y p e which i s 
e n t e r e d , p r o c e s s e d o r o u t p u t from a 
computer. I t may t a k e the form o f 
number, l e t t e r s o r symbols. 

d a t a d i s k : a d i s k e t t e v/hich has been 
c o r r e c t l y f o r m a t t e d o r i n i t i a l i z e d 
and p r e p a r e d t o r e c e i v e d a t a from an 
a p p l i c a t i o n s program. A d i s k e t t e not 
d e s i g n e d f o r program s t o r a g e . 
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d i r e c t o r y : A s p e c i a l f i l e on a d i s k e t t e 
w h i c h c o n t a i n s the names, f i l i n g 
l o c a t i o n s and o t h e r d a t a on a l l 
o t h e r f i l e s on t h e d i s k e t t e . 
D i s d e t t e s w i t h o u t d i r e c t o r i e s a r e 
not r e a d a b l e by the computer. 

d i s k : A round p i e c e o f m a g n e t i c a l l y 
c o a t e d m a t e r i a l used t o s t o r e d a t a ; 
Can t a k e t h e form of a f l o p p y d i s k , 
a m i n i f l o p p y d i s k or a h a r d d i s k . 

d i s k e t t e : Used t o d e s c r i b e a f l o p p y o r 
m i n i f l o p p y d i s k . 

D i s k E m u l a t o r : A c o m b i n a t i o n o f s o f t w a r e 
and RAM use d t o s i m u l a t e a r e a l d i s k 
d r i v e . 

D i s k O p e r a t i n g System: A l s o c a l l e d DOS. 
See o p e r a t i n g system. 

d i s p l a y : A method o f d i s p l a y i n g 
i n f o r m a t i o n v i s u a l l y . U s u a l l y i t 
t a k e s t h e form o f a CRT. 

documemtation: A w r i t t e n s e t o f 
i n s t r u c t i o n a l m a t e r i a l d e s i g n e d t o 
a i d t h e u s e r i n u n d e r s t a n d i n g t h e 
o p e r a t i o n o f a p a r t i c u l a r p i e c e o f 
har d w a r e o r s o f t w a r e . Documentation 
may i n c l u d e i n t e r n a l i n s t r u c t i o n s 
w i t h i n t h e code of a program w h i c h 
a s s i s t t h e u s e r i n o p e r a t i n g t h e 
har d w a r e o f s o f t w a r e . 

DOS: s e e D i s k O p e r a t i n g System. 
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Edge c o n n e c t o r : A s o c k e t w h i c h mates 
w i t h t h e edge o f a p r i n t e d c i r c u i t 
b oard i n o r d e r t o exchange 
e l e c t r i c a l s i g n a l s . 

EPROM: St a n d s f o r E r a s a b l e Programmable 
Read Only Memory. ROMs w h i c h may be 
e r a s e d by u l t r a v i o l e t l i g h t and 
reprogrammed. 

ENTER key: s e e RETURN key 

e m u l a t i o n : A mode o f some computers i n 
wh i c h t h e y can a c t l i k e a d i f f e r e n t 
t y p e o f computer. E m u l a t i o n can be 
p a r t i a l o r t o t a l . 

e r r o r message: A message t o t h e u s e r 
t h a t an e r r o r h a s o c c u r r e d . 
Sometimes t h e e r r o r messages a r e 
s e n t from t h e a p p l i c a t i o n s s o f t w a r e 
and u s u a l l y t h e s e messages i n d i c a t e 
a remedy t o the e r r o r . E r r o r 
messages can a l s o be s e n t from .the 
o p e r a t i n g system o r h i g h l e v e l 
l anguage. These messages a r e u s u a l l y 
e x p l a i n e d i n the har d w a r e manuals 
a l o n g w i t h r e m e d i e s . E r r o r s w h i c h 
r e p e a t t h e m s e l v e s e v e r y time a 
p a r t i c u l a r a c t i v i t y i s a t t e m p t e d may 
be s o f t w a r e r e l a t e d . E r r o r s w h i c h 
o c c u r i n t e r m i t t e n t l y may be hardware 
r e l a t e d . 
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e s c a p e d c h a r a c t e r s : S p e c i a l c h a r a c t e r s 
c r e a t e d by u s i n g t h e e s c a p e ( o r ESC) 
ke y p l u s a n o t h e r l e t t e r . The 
c h a r a c t e r s have s p e c i a l meanings t o 
programmers and d e v i c e s c o n n e c t e d t o 
t h e system. C a r e s h o u l d be t a k e n t o 
a v o i d a c c i d e n t a l use as t h e y may 
e n a b l e some f u n c t i o n not d e s i r e d by 
an o p e r a t i n g program. 

e x e c u t e : To c a r r y our an i n s t r u c t i o n or 
s e r i e s o f i n s t r u c t i o n s . Sometimes 
s i m i l a r t o r u n n i n g a program. 

f i l e : An o r g r a n i z e d group o f s e c t o r s or 
t r a c k s on a d i s k which c o n t a i n d a t a , 
programs, o r o t h e r i n f o r m a t i o n t h e 
computer c a n b r i n g i n t o i t s memory 
f o r use by a sy s t e m . 

f i r m w a r e : A t e r m t o r e f e r r i n g s o f t w a r e 
r e c o r d e d p e r m a n e n t l y on a c h i p o r i n 
t h e form o f Read Only Memory. 

f l o p p y d i s k : A d i s k s t o r a g e s y s t e m 
employing a f l e x i b l e medium of 
s t o r a g e . The normal s i z e s a r e 8" 
f l o p p y d i s k s , r e f e r r e d t o as s i m p l y 
f l o p p y d i s k s and 5-1/4" f l o p p y 
d i s k s , sometimes r e f e r r e d t o a s 
m i n i f l o p p y d i s k s . 

F l o a t i n g P o i n t BASIC: A type o f BASIC 
w h i c h a l l o w s t h e e n t r y , p r o c e s s i n g 
and o u t p u t o f d e c i m a l numbers. The 
form , o f BASIC most commonly use d i n 
b u s i n e s s o f s c i e n t i f i c a p p l i c a t i o n s . 
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f o r m a t t i n g : A p r o c e s s w h i c h p r e p a r e s 
b l a n k d a t a d i s k e t t e s f o r use i n 
s t o r i n g d a t a . The p r o c e s s marks t h e 
t r a c k s and s e c t o r s w i t h a d d r e s s e s 
w h i c h t h e o p e r a t i n g s y s t e m s o f t w a r e 
l a t e r u s e s t o s t o r e and l o c a t e d 
s p e c i f i c i n f o r m a t i o n ; Sometimes 
c a l l e d i n i t i a l i z a t i o n . 

g arbage: M e a n i n g l e s s i n f o r m a t i o n o r 
d a t a . 

g l i c h : A l s o c a l l e d a s p i k e . An 
i m p e r f e c t i o n i n the power s u p p l y 
from the commercial e l e c t r i c 
s u p p l i e r . Can cause computers t o a c t 
i r r a d i c a l l y o r m a l f u n c t i o n . 

h a r d d i s k : A l a r g e c a p a c i t y s t o r a g e 
s y s t e m s i m i l a r t o a f l o p p y d i s k 
d r i v e c a p a b l e of h i g h speed d a t a 
s t o r a g e . 

h a r d w a r e : A p h y s i c a l p a r t of t h e 
computer as opposed t o s o f t w a r e 
w h i c h i s compused s o l e l y o f 
i n s t r u c t i o n s t o the h a r d w a r e . 

H e x a d e c i m a l : A number s y s t e m w h i c h u s e s 
the t e n d i g i t s 0 t h r o u g h 9 and t h e 
s i x l e t t e r s A t h r o u g h t F t o 
r e p r e s e n d v a l u e s i n b a s e 16.- E a c h 
h e x a d e c i m a l d i g i t i n a h e x a d e c i m a l 
number r e p r e s e n t s a power o f 16. I n 
t h i s manual, a l l h e x a d e c i a m l numbers 
a r e p r e c e d e d by a d o l l a r s i g h ( $ ) . 

i n i t i a l i z a t i o n : s e e f o r m a t t i n g . 
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i n p u t : The t r a n s f e r o f d a t a t o t h e 

computer. 

i n p u t / o u t p u t : C a l l e d l/O f o r s h o r t . A 
g e n e r a l term used f o r equipment 
w h i c h a l l o w s t h e exchange o f 
i n f o r m a t i o n between t h e computer and 
a p e r i p h e r a l . 

i n s t r u c t i o n : A command t o t h e computer 
t e l l i n g i t t o do one s p e c i f i c t h i n g . 

I n t e g e r BASIC: A t y p e o f BASIC whi c h i s 
l i m i t e d , t o t he m a n i p u l a t i o n o f 
i n t e g e r numbers. 

i n t e g r a t e d c i r c u i t : A group o f 
i n t e r r e l a t e d c i r c u i t s i n a - s i n g l e 
p a c k a g e . 

i n t e r f a c e : A p i e c e o f s o f t w a r e o r 
h a r d w a r e w h i c h a l l o w s two d e v i c e s t o 
communicate w i t h e a c h o t h e r , e.g. 
p e r i p h e r a l c a r d s , d i s k d r i v e 
c o n t r o l l e r s , p r i n t e r s , communicating 
modems. -

i n t e r r u p t : A means o f s t o p p i n g computer 
o p e r a t i o n i n a way t h a t a l l o w s 
o p e r a t i o n t o c o n t i n u e a t a l a t e r 
t i m e . 

K: S t a n d s f o r t h e Greek p r e f i x K i l o , 
meaning one th o u s a n d . I n common 
c o m p u t e r - r e l a t e d usage, K u s u a l l y 
r e p r e s e n t s t h e q u a n t i t y 1024 (2 t o 
t h e t e n t h p o w e r ) . 

K i l o b y t e : See K. 
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Language: A computer language i s a code 
which ( h o p e f u l l y ! ) both a programmer 
and h i s computer u n d e r s t a n d . The 
programmer e x p r e s s e s what he wants 
t o do i n t h i s code, and t h e computer 
u n d e r s t a n d s t h e code and p e r f o r m s 
th e d e s i r e d a c t i o n s . 

Load: To put d a t a and/or programs i n t o 
t h e memory o f t h e computer. 

l o c a t i o n : A s i m g l e s p e c i f i c p l a c e i n t h e 
computer's memory where a s p e c i f i c 
p i e c e of d a t a o r an i n s t r u c t i o n i s 
s t o r e d . 

machine l a n g u a g e : The n a t i v e language 
t h a t a computer was d e s i g n e d t o 
u n d e r s t a n d . H i g h e r l e v e l l a n g u a g e s 
output t h i s language i n o r d e r t o 
c a u s e e x e c u t i o n o f t h e program's 
i n s t r u c t i o n s e t . 

memory: C i r c u i t r y d e s i g n e d t o s t o r e o r 
remember i n f o r m a t i o n on a c o n t r o l l e d 
b a s i s . The term i s a l s o sometimes 
used t o d e s c r i b e o u t s i d e d e v i c e s 
such as d i s k e t t e s w h i c h may be used 
t o s t o r e i n f o r m a t i o n . 

menu: A l i s t o f o p t i o n s d i s p l a y e d on t h e 
s c r e e n by an a p p l i c a t i o n s s o f t w a r e 
package. 

m i c r o p r o c e s s o r : T h e C e n t r a l P r o c e s s i n g 
U n i t (CPU) o f a microcomputer. 

op code: A l s o known as o p e r a t i o n code. A 
s p e c i f i c i n s t r u c t i o n i n machine 
language. 
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o p e r a t i n g s y s t e m : The most b a s i c form o f 
s o f t w a r e w h i c h manages messages 

. between t h e CPU and o t h e r p a r t s o f 
t h e computer. 

P a s c a l : A p o p u l a r s t r u c t u r e d h i g h l e v e l 
l a n g u a g e . 

peek: A BASIC command u s e f u l i n 
e x a m i n i n g t h e c o n t e n t s o f a s p e c i f i c 
l o c a t i o n o f t h e computer's memory. 
Can be u s e d by programmers t o a s s i s t 
u s e r s i n l o c a t i n g u s e r e r r o r s . 

p e r i p h e r a l s : Hardware i n t e r c o n n e c t e d , 
b u t e x t e r n a l , , t o t h e computer 
i t s e l f . 

p i n o u t : A d e s c r i p t i o n of t h e f u n c t i o n o f 
eac h p i n on an I C , o f t e n p r e s e n t e d 
i n t h e form o f a diagram. 

poke: A BASIC command used t o a l t e r a 
v a l u e i n a s p e c i f i c l o c a t i o n i n a 
computer's memory. Sometimes u s e d by 
programmers t o a s s i s t u s e r s i n 
o p e r a t i n g s o f t w a r e under s p e c i a l 
c o n d i t i o n s . 

p o r t ( s l o t ) : A c o n n e c t i o n p o i n t on t h e 
hard w a r e where a p e r i p h e r a l i s 
c o n n e c t e d . The p o r t may r e q u i r e an 
i n t e r f a c e o f may a l l o w t h e d i r e c t 
c o n n e c t i o n o f t h e p e r i p h e r a l d e v i c e . 

p r i n t o u t : Hard copy from a p r i n t e r . 
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program: A s e t o f i n s t r u c t i o n s w h i c h 
t e l l s t h e computer t o do something 
s p e c i f i c . 

program d i s k e t t e : A d i s k e t t e c o n t a i n i n g 
one or more a p p l i c a t i o n s programs 
d e s i g n e d t o be booted and r u n i n 
o r d e r t o e x e c u t e t h e a p p l i c a t i o n 
s o f t w a r e c o n t a i n e d on t h e d i s k e t t e . 
A l s o s e e d a t a d i s k . 

programmable memory: A ty p e o f memory 
wh i c h c a n be changed from t i m e t o 
time a s d i r e c t e d by t h e CPU. 

programmer: A p e r s o n who p r e p a r e s 
s o f t w a r e f o r a computer. T h i s may 
i n c l u d e o p e r a t i n g s y s t e m s , 
a s s e m b l e r s , h i g h l e v e l l a n g u a g e s o r 
a p p l i c a t i o n s s o f t w a r e . 

prompt: A s p e c i a l c h a r a c t e r u s e d by a 
h i g h l e v e l language t o i n d i c a t e t h a t 
t h e u s e r i s a t the command l e v e l o f 
t h e l a n g u a g e . Some prompts i n c l u d e 
the word "ready" or "OK" t o 
a d d i t i o n a l l y i n d i c a t e t h e s t a t e o f 
o p e r a t i o n a v a i l a b l e . 

R7^: Acronym f o r Random A c c e s s Memory. A 
ty p e o f ramdomly a d d r e s s a b l e 
programmable memory. 

r e a d : The a c t o f o b t a i n i n g i n f o r m a t i o n 
from a s t o r a g e medium. Programs 
" r e a d " d a t a s t o r e d on d i s k s . 

r e c o r d : A p a r t o f a f i l e . S i m i l a r t o a 
s i n g l e a d d r e s s l i s t i n g i n a complete 
m a i l i n g l i s t . 
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r e g i s t e r : A temporary memory l o c a t i o n 
u s e d by t h e CPU d u r i n g i t s v a r i o u s 
o p e r a t i o n s . 

r e s e t : An o p e r a t i o n w h i c h h a l t s a l l 
o p e r a t i n g programs and r e t u r n s t h e 
computer t o a p r e d e t e r m i n e d s t a t e o f 
o p e r a t i o n . T h i s o p e r a t i o n may 
d e s t r o y s y s t e m d a t a , s y s t e m 
programs, a p p l i c a t i o n s s o f t w a r e or 
h i g h l e v e l language c u r r e n t l y 
o p e r a t i n g depending upon 
" p r e d e t e r m i n e d s t a t e " e s t a b l i s h e d 
d u r i n g boot. Should be a v o i d e d when 
u s i n g a p p l i c a t i o n s s o f t w a r e . 

RETURN k e y : A l s o c a l l e d t h e c a r r i a g e 
r e t u r n key o r ENTER KEY. may be 
r e p r e s e n t e d on k e y b o a r d by a l e f t 
h o o k i n g arrow s i g n . The k e y i s 
n o r m a l l y u s e d by t h e o p e r a t i n g 
s o f t w a r e and a p p l i c a t i o n s s o f t w a r e 
t o end an i n p u t from t h e k e y b o a r d 
and " t e l l " t h e computer t o a c t upon 
t h e i n f o r m a t i o n e n t e r e d . The 
i n f o r m a t i o n e n t e r e d may be d a t a o r a 
command f o r t h e computer t o e x e c u t e . 

ROM: Acronym f o r Read Only Memory. A 
t y p e o f memory which r e t a i n s . , i t s 
d a t a a f t e r a l l power i s removed from 
t h e s y s t e m . Commonly use d t o s t o r e 
h i g h l e v e l l a n g u a g e s on t h e computer 
so t h a t t h e y a r e a v a i l a b l e 
i m m e d i a t e l y upon power up. 

r u n : To s t a r t t h e o p e r a t i o n o f a 
program. 
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s e c t o r : A s e c t i o n o f a t r a c k on a d i s k . 

s l o t : s e e p o r t . ' 

s o f t w a r e : Programs or p o r t i o n s o f 
programs. Coined t o c o n t r a s t w i t h 

..-hardware; w h i c h r e p r e s e n t s t h e 
p h y s i c a l equipment. 

s o u r c e code: The a c t u a l program w r i t t e n 
i n t h e h i g h ; l e v e l language a s 
opposed t o a form o f t h e program 
f u r n i s h e d i n a compiled o r o t h e r w i s e 
u n m o d i f i a b l e form. 

s t r i n g : A sequence o f c h a r a c t e r s 
i n c l u d i n g l e t t e r s , numbers, and 
symbols used i n higher; l e v e l 
l a n g u a g e s . As opposed to' n u m e r i c 
v a r i a b l e s w h i c h can c o n t a i n . o n l y 
numbers . ) •.; 

s u b r o u t i n e : A p a r t o f a program d e s i g n e d 
to s e r v e a s p e c i f i c f u n c t i o n . 
U s u a l l y s e t a s i d e from- the main 
program t o make i t s • r e p e a t e d use 
more e f f i c i e n t . 

s y s t e m d i s k : A d i s k c o n t a i n i n g t h e 
n e c e s s a r y o p e r a t i n g s y s t e m heeded t o 
o p e r a t e the a p p l i c a t i o n s s o f t w a r e . 
Computers g e n e r a l l y r e q u i r e a s y s t e m 
d i s k e i t h e r d u r i n g boot o r 
c o n t i n u o u s l y d u r i n g program 
o p e r a t i o n . Data d i s k s a r e u s u a l l y 
not s y s t e m d i s k s . 

t r a c k : A s e c t i o n o f a d i s k . ; 
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t u r n k e y s y s t e m : A packaged s y s t e m 
d e s i g n e d f o r a s p e c i f i c t a s k , 
i n c l u d i n g both the hardware and 
s o f t w a r e needed t o do t h e s p e c i f i c 
j o b . 

v o l a t i l e memory: The t y p e o f memory 
w h i c h r e q u i r e s power c o n t i n u o u s l y t o 
m a i n t a i n i t s s t o r a g e c a p a b i l i t y , 
e.g. RAM. 

word: A group o f c h a r a c t e r s w h i c h occupy 
one l o c a t i o n i n a computer's memory. 

w r i t e p r o t e c t : A f u n c t i o n o f most d i s k 
d r i v e s and t h e i r m a t c h i n g d i s k e t t e s . 
The d i s k e t t e h a s a s l o t on t h e s i d e 
w h i c h , when c o v e r e d by a p i e c e o f 
t a p e , a c t s as a l o c k . The d r i v e 
s e n s e s t h e l o c k and w i l l n ot w r i t e 
d a t a t o t h e d i s k e t t e . 

Y / N : A common form o f v e r i f i c a t i o n 
r e q u e s t s e n t t o t h e u s e r by t h e 
s o f t w a r e . S h o r t f o r YES/NO t h u s 
a l l o w i n g t h e u s e r t o answer w i t h a 
s i n g l e c h a r a c t e r whether a g i v e n 
o p e r a t i o n i s a s i t s h o u l d be or 
needs t o be changed. 
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Two-Year Warranty 
Legend Industr ies, Ltd., " Legend" , warrants the products 
it manufactures against defects in mater ia ls and 
workmansh ip for a period of two years f rom the date of 
purchase. Legend wi l l repair (or at its opt ion replace) at 
no charge, components that prove to be defective, pro­
vided the product is returned, shipping prepaid, to 
Legend industr ies, Ltd^ / 

This warranty does not apply if, in the opin ion of Legend 
industr ies, the product has been damaged by accident, 
misuse, misappi icat ion, or as a result of service or 
modi f ica t ion by other than Legend industr ies, Ltd. 

No other warrant ies are expressed or impl ied, including, 
but not l imi ted to, the impl ied warranties of merchan­
tabi l i ty and f i tness for a part icular purpose. Legend is 
not responsible for consequent ia l damages. Some 
states do not al low the exclusion or l imi tat ion of inciden­
tal or consequent ia l damages, so the above l imi tat ion or 
exclusion may not apply to you. ' -

Return Policy 
The Legend card may be returned for service or 
maintenance wi thout any prior authorizat ion. Make sure 
you have f i l led out the warranty card complete ly before 
returning any product to Legend. When returning prod­
uct, be sure to include Name, Address, City, State, Reg. 
No., Description of Probiem and Phone Number. 

Special Notice ' 
Before sending the warranty card read at least QQ 
the first four pages of the Legend Manual. l O 

A r o + ^ e i . - t - o ^\>P 

e-tfsOM p4r^ OP- M/^f^. ^ 

cm ^Bjijr e-^-B^ * 
d 
LU 
DC 




