












































confused by the 512K message. After updating, your Ill E-Z Pieces disks 
will work on an Apple/// of any memory size. 

You may notice that after updating you will have 1 K less memory on the 
desktop of your 256K machine. This shouldn't be a problem. If it is, just be 

sure to use only your original/// E-Z Pieces disks on your 256K Apple 1/!s 
and the updated version only on your 512K machines. 

Using The RAMDISK 

Part of the 512K Memory Upgrade consists of a new disk drive for your Apple///, a 
RAMDISK. The RAMDISK driver allocates 140K of your Apple !Its memory and uses it as 
a very fast electronic disk. The RAMDISK is optional, so if you want to have a lightning 
fast disk drive, you can! 

To use the RAMDISK with your programs, add the RAMDISK device driver to the 
SOS. DRIVER file of your Apple/// boot disks. The RAMDISK drivers are located on the 
disk labeled UTILITIES with the file names RAM.REGULAR and RAM.SEL.CAT. 

If you are using Selector or Catalyst and want to add the RAMDISK driver to those 
systems, use the System Utilities Program to add the RAM.SEL.CAT driver into your 
Selector or Catalyst SOS.DRIVER. 

If you want to add the RAMDISK driver to one of your stand-alone programs, simply use 
the System Utilities Program to add the RAM. REGULAR driver into your stand-alone 
diskette's SOS.DRIVER file. 

The only differences between the two sets of drivers are in the areas of memory they 
request. While running under Selector or Catalyst, there is approximately 32K less 
memory available for your programs than when running the programs using stand-alone 
diskettes. 

THE CONTENTS OF THE RAMDISK ARE ONLY PRESENT WHEN THE 
COMPUTER IS TURNED ON. IF YOU TURN THE COMPUTER OFF OR 
RE-START THE COMPUTER WITH A NEW PROGRAM BUT HAVE NOT 
SAVED THE FILES TO EITHER A HARD OR FLOPPY DISK, WHATEVER 
YOU HAD IN THE RAMOISK WILL BE LOST. SINCE THE POWER TO 
YOUR MACHINE CAN GO OFF AT ALMOST ANY TIME DUE TO AN 
ACCIDENT (TRIPPING OVER THE POWER CORD. ETC.}, MAKE SURE 
THAT YOU PERIODICALLY COPY THE FILES ON THE RAMDISK TO A 
FLOPPY OR HARD DISK. IF YOU ARE USING A UTILITY SUCH AS 
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SELECTOR OR CATALYST, YOU CAN STORE FILES ON THE.· 
RAMDISK DURING THE DAY AND BEFORE GOING HOME, COPY THE 
RAMDISK TO A REGULAR 140K FLOPPY DISK DRIVE. WHEN 
WORKING WITH SELECTOR OR CATALYST, THE CONTENTS OF THE 
RAMDISK WILL BE PRESENT EVEN WHEN YOU CHANGE FROM ONE 
PROGRAM TO ANOTHER. THE ONLY TIME THEY WILL DISAPPEAR IS 
WHEN YOU TURN THE MACHINE OFF OR RE-START THE COMPlJTER 
WITH A NEW SET OF PROGRAM DISKS. 

Customizing The RAMDISK Driver (What To Do If It Doesn't Work) 

The RA:MDISK driver asks SOS for a 140K memory segment. Since the Apple Ill SOS does 
not allow drivers to allocate memory in the normal manner, an extra step is needed to 
add the RA'MDISK driver to your programs. 

In the Device Configuration Block (DCB) of the RAMDISK ·driver there are a number of 
option bytes. Among other things, these are used by the RA:MDISK driver to determine 
where to take memory from the system. To maximize the memory available to the rest 
of your programs, these values should tell the RAMDISK driver to take the memory just 
below the location SOS loads itself into and uses. 

Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 

0 1 2 3 4 5 

Ox- 00 oc 3F oc 9F 00 

The first five items in the DCB determine what memory location the driver will use for 
the RAMDISK. There are two sets of addresses listed in the five items. These addresses 
are the closest memory locations to SOS's which can be used by the RAMDISK driver. 
Each address consists of a bank number followed by a page number within the bank. The 
driver uses these values to ask for 140K of memory starting at the closest or high bank 
and page and working downward. 

When referring to these values, remember that the banks in a 512K Apple/// go from 
00 to OE and the pages go from $20 to $9F. This is the standard segment address 
notation described in detail in the SOS Reference Manual, Volume 1. 

The frrst of the five items in the DCB, called byte 00, is a flag which selects the set of 
addresses to use. If the value of byte 00 is 00, the first set of addresses will be used 
(Items 2 and 3, also know as bytes 01 and 02). If the value of this byte is 80, then the 
second set of addresses will be used (Items 4 and 5, also known as bytes 03 and 04). 
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If you have added the RAMDISK driver to your boot disks and your system hangs after 
the SOS message screen comes up. the RAMDISK driver is erroneously using space in 
memory that SOS requires to operate. To correct this, decrease the number in byte 02 
(or byte 04 if the second set of addresses is being used) of the DCB by one. This is the 
high page used by the RAMDISK driver, and lowering it by one should give SOS the room 
it needs to work. 

After decrementing this number. save the new driver configuration and try tore-stan 
the system. If the problem occurs again, keep reducing that number until it works. If 
the page number reaches $20. begin this procedure again at $9F. 

If you have added the RAMDISK driver to your boot disks and your system runs, but you 
can't access the RAMDISK, then your program is probably not utilizing the full512K in the 
system. Make sure you have updated the program you are using with one of the update 
programs provided with your 512K Memory Upgrade. Otherwise, your program will not 
use the system's extra memory. 

If you want to use the RA.MDISK driver on a 256K Apple Ill. remember that on that size 
machine banks 07 through OE are not available. You can adjust the high bank and page 
numbers so that the RAMDISK will use memory in the low 256K (banks 00 through 06). 

To Flash Or Not To Flash 

Item 6 in the DCB (byte 05) is used to detennine if the drive light will be active when 
the driver reads or writes. A value of 00 in Item 1 (byte 00) will cause an asterisk to 
flash in the lower right comer of the screen. A value of 80 in Item 1 will turn off the 
asterisk. This is useful in monitoring the RAMDISK as it works. 

Technical Information On The RAMDISK 

Under a normal memory request to SOS, you can simply ask for a specific number of 256 
byte pages (in our case 140K or 560 pages). SOS then allocates an unused segment of 
memory and returns to where this segment is located in memory. 

On the device driver level, you have to queue an event upon D_lnit to do the memory 
request. Unfortunately, SOS does not allocate memory for itself, the drivers or the 
interpreter until AFfER the events are handled. Because of this, if we ask the system to 
FINO a SEGMENT of memory for us, it will place us in the middle of SOS. the drivers and 
the interpreter! Because of this. we have to request memory with a REQUEST 
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SEGMENT call that asks for free memory in specific areas. These areas must be free and 
must not contain any part of SOS, the drivers or the ir)terpreter. 

When you start up a program with a RAMDISK driver, you Will notice that as the system 
comes up, the characters on the SOS message screen expand. The reason for this delay is 
that while SOS is loading, the character set to be used is being downloaded. And since 
this is an interrupt-driven operation, the RAMDISK is aple to format 140K of memory for 
use as an electronic disk drive at the same time. If you have more than one RAMDISK 
driver in memory, there will be a noticeable delay in the SOS message screen while the 
memory used by each RA.MDISK is being formatted .. 

You can load up to three 140K RAMDISK drivers into memory at any one time. However, : 
with 420K of memory devoted to RAMDISK's, there is not much memory left for your ' 
programs. 

If you wish, you can change the device name of the RAMDISK to any legal SOS device 
name, such as .03. Some Pascal programs ma,y not recognize the RAMDISK unless it has 
the name .Dx, where xis 2, 3 or 4. 

512K Memory Board Technical Notes 

' 
There is one slight incompatibility between the old 256K memory board and the new 
512K system. Due to the way memory was mapped into the addressing space, you can 
access bank 0 graphics space with either an $8F OR $87 X-By~e on a 256K Apple///. 
The normal method is to use an $8F X-Byte. · 

J 
l . 
i: 

I . 

With a 512K Apple///, you MUST use an X-Byte of $8F to access bank 0 graphics space.·. 
If you use an X-Byte of $87, you will access data in bank $7, not bank $0. , Since every ' 
program we are aware of uses $8F addressing, there should be no problem. If you are 
writing a new Apple/// program, make sure you use the correct·$8F X-BY,te when . 
accessing bank $0 graphics space. This will enable your program to run unmodified on 
both a 256K and 512K Apple///. 

When writing programs requesting memory from SOS, allow for· more than 256K being 
present in the system. Many programs such as VisiCalc and/// E-Z Pieces were 
developed under the assumption that there would never be an Apple Ill with more than ' 
256K of memory. Developers set up their memory indicators and pointers to deal with . 
free memory of only one byte (0-255). On a 512K Apple///, there could be as much as 
480K or more free memory available for a program. Because of this, have your memory 
indicators and pointers work with 2 bytes to allow for more than 256K of memory.· 
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