OPERATIONS
MANUAL

64K/128K RAM BOARD

SATURN
SYSTEMS



Copyright (C 1982
by Saturn Systens, Inc.

Apple is a registered trademark of Apple Conputer, Inc.
Appl esoft is a registered trademark of Apple Conputer, Inc.
VisiCaLc is a registered trademark of Personal Software, Inc.

CP/Mis aregistered trademark of Digital Research, Inc.



TABLE OF CONTENTS

Regi stration Card
Service

Chapter 1: Introduction
Chapter 2: Installation Instructions

| . Recommended Locati on
1. Installation
I1l. Installing additional RAM boards

Chapter 3: Using The Saturn 64K and 128K RAM Board

I. Use with Appl esoft and Integer BASIC
A. Apple 11
B. Apple Il plus

I. Operation with DOS 3.3

|. Treatment for Apple Language Card

V. Overview of Software

MOVEDOS

RAMEXPAND

DOS PSEUDO-BI SK

PASCAL PSEUDO-BI SK

CP/ M PSEUDO- DI SK

moow»

Chapter 4: MOVEDOS — DOS Rel ocati on Software

|. Features of the Rel ocated DOS
I'l. Using MOVEDGCS
A. Running with DOS 3.2
B. Running with DOS 3.3
|. Using an Applesoft or Integer card
V. Compatiblilty of relocated DOS
A. Modification of FID and MUFFI N
B. Modification of BOOTI 3
V. Technical information: Software details
A. Rel ocated DOS operation
B. Menory usage
C. More Details concerni ng MOVEDOS
D. M scell aneous routines, pointers,

Chapter 5: RAMEXPAND

| . Characteristics of RAMEXPAND
A. Term nol ogy
B. Requirenments and Menory Usage
C. Data Structure
D. Menory Allocation
1. 16K and 32K boards
2. 64K and 128K boards

E. Requirement if Language Card Present

~NOoO O



Chapter 6: DOS

Use of RAMEXPAND
A. Installation
B. Command Set —p
C. Calling RAMEXPAND
D. Initializing RAMEXPAND
E. Attaching Menory Bl ocks
1. 16K and 32K boards
2. 64K and 128K boards
F. Reserving Space for BASIC
G Using a Firmwvare Card
Precauti ons
Pr ot ecti ng RAMEXPAND
Setting MAXFI LES
Rel oadi ng RAMEXPAND
Swi tching BASIC s
Resetti ng RAMEXPAND Entry Points
. Decl aring Vari abl es
Error Handling
A. Description
B. Error Summary
Current Limtations
Exanpl e Program
A. Executing Program
B. Program Operation
Summary of Avail abl e Functi ons
Conmmand Syntax and Descri ption

mmoowp

Pseudo—bi sk

Feat ures and Requirenents
Setting up the Pseudo—bi sk
Usi ng the Pseudo—bi sk
Re—onnecting after Boot
Precauti ons

Usi ng the Pseudo Di sk

How it Wbrks

Chapter 7: PASCAL Pseudo—bi sk

VI .

PASCAL Pseudo—bi sk System Requirenments
A. Hardware Requirenents

B. Software Requirenents

Vol ume Assi gnnent and Di sk Capacity
Setting up the Pascal Pseudo—bi sk
A. Back Up Diskette

B. Using Pseudo.code to Configure
Details of Installation Process
Usi ng FASTCOPY

A. Program Description

B. Intended Use

C. Executing FASTCOPY

D. Notes on Use

E. Error Conditions

Usi ng FI LEMARKER

A. Program Description

2



B. Executing FI LEMARKER
C. Error Conditions
VI1. Using FI LEMOVER

A. Program Descri ption
B. Executing FILEMOVER
C. Notes Concerning Use
D. Error Conditions

VI11. Using the Graphics Denpo Prograns
A. Executing SLI DESHOW
B. Using the Graphics Program

Chapter 8: CP/ M Pseudo—bi sk

I. Setting up the Pseudo—bi sk
Il. Installing the Pseudo—bi sk
I1l. Using the Pseudo—bi sk
IV. Limtations and Requirenments
Chapter 9: Technical Information

| . Addressing the Saturn 64K and 128K boards
Il. Controlling the 64K and 128K RAM board
Il. RAM board nenory use

A. Rel ocat ed DOS

B. Alternate BASIC

C. LED Indicators

D. Di agnostic Prograns
I'V. Specifications

A. Menory

B. Power Consunption

C. Conpatible Parts



REGI STRATI ON CARD:

Please fill out and return at your earliest convenience, the
encl osed registration card. This will enable Saturn Systens to
notify you concerning future updates and new software rel eases
relating to the Saturn 64K and 128K RAM boar ds.

SERVI CE:

If your Saturn RAM board should require service, please
return it to the dealer from whom it was purchased, or send it
postage paid directly to Saturn Systens, Inc. Be sure to include
proof of purchase.

Ship to: Saturn Systens, Inc.
3990 Varsity Drive
Ann Arbor, M 48104



Chapter 1

INTRODUCTION

The Saturn 64K and 128K Ram Boards are expansion plug—+n
cards designed to provide an extra 64K or 128K bytes of random
access nmenory for Apple |l and Apple Il plus conputers. To make
use of the additional nenory, Saturn Systens provides a package of
applications software at no additional charge. The Saturn RAM
boards and acconpanying software require that the Apple be
outfitted with a full 48K of main board RAM as nost Apples are
t oday.

The 64K and 128K Ram boards are conpatible with software
designed to run with Apple' s Language Card (PASCAL, FORTRAN, LI SA
ver 2, etc.) as well as Mcrosoft’'s RanmCard and Z80 Softcard
(CPI'M COoBOL—80, FORTRAN-80, etc.). Thi s conpatibility is
possible due to its wunique organization. The boards consist of
16K banks of nenory (4 banks for the 64K board, 8 banks for the

128K), accessed one at a tinme. In this sense, the Saturn 64K or
128K board can be thought of as several 16K Ram boards occupying
the sanme slot. The first of these 16K banks is controlled

through software in exactly the sane manner as Apple' s Language
Card and other 16K nenory cards. As a result, existing software
designed to run wth the 16K nenory boards and Apple Language
Card will operate on the Saturn 64K or 128K board without nodifi-
cation.

Using DOS 3.3, the version of BASIC not resident in ROM
(Integer for an Apple Il plus or Applesoft for an Apple I1) wll
automatically be loaded into the first 1.6K of the Saturn RAM
board upon boot. This enables easy access to either BASIC (via
INT or FP). In this respect the Saturn 64K or 128K board appears
as a 16K RAM board. However, in addition to this first bank of
16K, higher banks are available as well. The software provided
with the 64K and 128K boards takes advantage of the additional
menory, allow ng you to:

1. Relocate DOS to free up user nmenory.

2. Enmnulate a disk drive under DQOS, PASCAL, or CP/M

3. Store arrays and subroutines from Applesoft or |Integer
Basi c.



Chapter 2

INSTALLATION INSTRUCTIONS

l. RECOMMENDED LOCATION

The recomended location for the Saturn 64K or 128K RAM
board depends upon whether an Apple Language card, 16K RAM
card, or firmwvare card is already present in the system

1. If a Language card or 16K board is in slot 0O, install the
Saturn 64K or 128K RAM board in any avail abl e sl ot.

2. If an Applesoft or Integer firmvare card is already present
in slot O, remove it from the system or nobve it to another slot
Install the Saturn RAM board in slot O.

3. If no card is present in slot 0, install the Saturn board in
sl ot O.

. INSTALLATION

1. Turn off the power to the Apple (check the power light to
insure that it is not on)

2. Remove the cover by pulling on the right and left rear
corners of the case, wuntil both fasteners are released (popping
sound); slide the cover back until the front edge clears the lip

of the case, and lift up.

3. Find the desired slot. Slot nunber designations are printed
on the Apple’s main circuit board along the back edge near the
cutouts in the case. The leftnost slot is slot zero (closest to
t he power supply, which is a long netal box).

4. Before touching any conponent or board in the Apple,
di scharge any static charges, by touching the power supply cover
(long nmetal box at left side of Apple) imediately prior to

touchi ng the conmponent or card in the Apple.

5. Unpack the nmenory board. The nenory board is packed in a bag
made of specially treated antistatic naterial to prevent damage
during shipment. It should be stored in this bag when not
installed in the Apple, or if transported outside the Apple.

6. Install the board in the desired sl ot:

A. Touch the power supply cover to discharge any static
char ges.

B. Grasp the board at its edges and position over the slot.
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C. Aign the gold edge connector fingers with the slot of
the socket, centering the <card in the socket prior to
i nsertion.

D. Apply gentle downward pressure with slight front to back
rocking until the card seats fully.

7. Replace the cover by placing over opening, sliding forward
until properly aligned, and applying pressure at the back until
it snaps into place. Be careful not to apply pressure to the
front of the Saturn RAM board as this may unseat the card.

. INSTALLING ADDITIONAL SATURN 64K and 128K RAM BOARDS

The sanme procedure is followed for installation of nmultiple
Saturn 64K or 128K RAM boards, as was used to install the first.



Chapter 3

USING THE SATURN 64K AND 128K BOARDS

Procedures for using the Saturn 64K and 128K RAM boards are
described in this chapter, wth particular enphasis being given
to the operation of the card with APPLESOFT and |INTEGER BASIC
under DOS DOS 3. 3.

As indicated in the introduction to this manual, the Saturn
64K and 128K RAM boards have been designed to be conpatible wth
existing software which runs on Apple’ s Language card and other
manuf acturers 16K nenory  boards. Conpatibility is mai nt ai ned
because the first bank of 16K on each of these cards is accessed
in the same manner as the |anguage card, and therefore appears as
such to the software.

In nost instances, the operation of the nenory boards is
t ranspar ent to the user, i.e., when the particular sof t war e
system being used is booted, this software recognizes the first
16K of the nenory board and uses it automatically.(Provided that
the nmenory board is in slot 0.) Mich of this software is only
provided on 16 sector disk (DOS 3.3), for exanple Apple FORTRAN,
PASCAL, CPMo6 (for upgrading CP/M systens to take advantage of
the menory board), and thus requires a 16 sector system (DOS 3.3)
for operation. Wiere use of this software is required, upgrading
to a 16 sector systemis recomended.

Exanples of software which wll wuse this first 16K of the
Saturn 64K and 128K RAM Boards, when in slot 0, are given bel ow
Personal Software’s VisiCalc CP/ M
Appl e’ s PASCAL M crosoft’s FORTRAN-80
Appl e’ s FORTRAN M crosoft’s COBOL—80
I nt eger BASIC etc.

Appl esoft BASI C

For further details concerning booting these systens and
operating them consult the respective instruction manual s.

I. USE WITH APPLESOFT AND INTEGER BASIC

One of the features which is available with the Saturn 64K
and 128K RAM Boards is the ability to have Applesoft or |Integer
BASIC present in the Ram Board and access these in a simlar
manner as one does using an Apple Firmmvare card (lnteger card or
Appl esoft card).



A, APPLE II:

Since Apple Il's are provided with Integer BASIC in ROM
Appl esoft can be nmde available by loading it into the Saturn 64K
and 128K RAM Board (first 16K bank of this card). Wen Applesoft
is required, it can be accessed by typing FP. The portion of the
first bank of the Saturn RAM Board containing Applesoft is then
enabl ed, which brings APPLESCFT into the machine in place of the
mai n board ROM Basi ¢ (| NTEGER) .

B. APPLE |l PLUS:

Apple Il plus’ have Applesoft in ROM Integer BASIC can be
|oaded into the Saturn 64K or 128K board and accessed |ater by
typing INT. This results in enabling the portion of the RAM
board which contains Integer, bringing it into the Apple in place
of Applesoft. In weither case, as far as this application is
concerned, the Saturn RAM Board operates as either an Integer
card (for Apple Il Plus) or an Applesoft card (for Apple I1).

For the above operation to occur,the Saturn card MJST be
|ocated in slot 0, and, as a result, an Integer or Applesoft card
previously in slot 0 is no |onger used, once the Saturn RAM Board
has been located in this slot. There is no provision in the
standard DOS 3.2 or 3.3 for accessing an Applesoft or Integer
card which is located in a slot other than zero. However, this
capability has been provided in the DOS relocation software
(MOVEDCS) included with the Saturn 64K and 128K RAM Boards (see
Chapter 4).

. SATURN RAM BOARD OPERATION W TH DOS 3. 3

DOCS 3.3 is designed to take advantage of an Apple Language
card, 16K nenory card, or Apple Firmvare card (INTEGER or
APPLESCFT card). The HELLO program provided on the distribution
copy of DOS 3.3 tests for the presence of an Integer or Applesoft
card, or |language card (16K nenory card) in slot 0O, and if the
latter is present, loads the required |anguage (Applesoft in an
Apple 11, or Integer in an Apple Il Plus) from disk into the
menory card. The distribution copy of DOS 3.3 contains copies of
the ROM versions of both Applesoft and Integer BASIC, saved as
binary files. Wenever DOS 3.3 is booted, this |oading process
is repeated, provided that the HELLO program as well as the
required BASIC (binary file) is present on the particular disk
bei ng boot ed.

In this respect the Saturn 64K or 128K RAM board operates as
a |anguage card, and appears to DOS as such. If placed in slot
O, the required Basic wll be automatically [|oaded upon boot,
just as occurs with the Apple Language card, or other 16K nenory
boar ds.



Al though the Saturn 64K and 128K boards wll appear as a 16K
RAM board to nmuch existing software, allowing this software to
take advantage of this portion of the nenory board, its real
utility lies in the ability to use the additional nenory on the
board. Five software packages are provided with the 64K and 128K
RAM boards, which are designed specifically to utilize all of the
menory on these boards. In fact, nmore than one board (as well as
a variety of other RAM boards) may be used with this software.
Any conbination of the following, up to a total of 256K of
external RAM are supported.

Saturn 64K RAM Boar ds
Saturn 128K RAM Boar ds
Saturn 32K RAM Boar ds
St andard 16K RAM Boar ds

NP

. SPECIAL TREATMENT FOR THE APPLE LANGUAGE CARD

The Apple Language Card nust be given special consideration.
The reason for this is because it contains an Autostart ROM which
is always enabled (on) whenever the RAM on the card is disabled.
This results in a conflict when any other nenory card is present
in the system in addition to the |language card. A special
provision has been nmade in the MOVEDCS, RAMEXPAND and PASCAL
PSEUDO-BI SK sof t ware packages to acconodate this conflict.

VWhat actually occurs in these cases is that the nmenory space
occupied by the AUTO-START ROM ($F800 — $FFFF) is specifically
avoided by the above software so that a nmenory conflict wll
never occur. Avoiding this space results in the inability to use
2K out of every 16K bank of every menory card in the system

For exanpl e:

Memory Cards Present Avai |l able Memory with
(excl usive of |anguage card) Appl e Language Card present
1 Saturn 32K RAM (2 — 16K banks) 44K
1 Saturn 64K RAM (4 — 16K banks) 72K
1 Saturn 128K RAM (8 — 16K banks) 128K

Thus, when an Apple Language card is added to a system
containing a 128K board, the increase in space (16K) is exactly
mat ched by the space nade unavailable on the 128K board (8 x 2K)
due to the presence of the Ilanguage card. As a result, no
benefit is gained by having the language card in the system at
this point.

The current versions of the DOS and CP/M pseudo—bisks
(Chapters 6 and 8) DO NOT have the necessary special provisions
so as to avoid this address conflict and therefore cannot be used
in a system which contains the Apple Language Card in addition to
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other expansion RAM boards (Saturn 32K, 64K, 128K) Renoval of
t he Apple Language Card is required for operation in these cases.

Support of the |anguage card is expected in a future release
of the CP/IM and DOS Pseudo—bi sks, which will be nmde available to
Saturn RAM board users at m ni mal cost.

An alternate solution to the multi—-board Language card
menory conflict problem involves a hardware nodification to the
Apple Language card. This nodification is described in the Dec.

1981 i ssue of Sof tal k Magazi ne (vol . 2), p. 184. Thi s
nodification wll result in the elimnation of the ROM address
conflict, so that the Language card can be used just |I|ike any

other 16K RAM board, in as far as the software supplied with the
Saturn 64K and 128K boards is concerned.
V. OVERVIEW OF SOFTWARE

The following is a brief description of the software packages
included with the Saturn ~4K and 128K RAM boar ds:

A. MOVEDOCS (Chapter 4)

This program will relocate DOS 3.2 or 3.3 into the second
16K bank of the 64K or 128K RAM board, freeing up approximately
10K of nenory. Integer or Applesoft Basic can be |loaded into the
RAM board and accessed from the card as well as DOS. This

programis very useful in applications where nenory is a
[imtation.

B. RAMEXPAND (Chapter 5)

This package consists of a set of utility subroutines
accessible from Applesoft or Integer Basic which enable one to
acconplish very rapid data transfer from program nenory to the
menory on expansion RAM boards (32K, 64K, and 128K boards).
Arrays, subroutines, and parts of prograns can be saved and
| oaded from the nmenory on the expansion boards very rapidly so as
to maintain ready access to this information. This package wll

work in the relocated DOS environnent as well as with a nornal
DOS.
C. DOS PSEUDO-PI SK  (Chapter 6)

This package allows you to use one or nore Saturn RAM boards
to enmulate a standard disk drive. The software woirks wth a
normal DOS as well as a relocated DOS on Saturn 32K, 64K, and
128K RAM boards, and 16K boards.
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D. PASCAL PSEUDO-BI SK ( Chapter 7)

This package allows you to enulate a disk drive under the
PASCAL operating system This results in increased throughput
and faster system operation. Included are wutilities for quickly
moving files up onto the PSEUDO-PI SK, etc.

E.  CP/M PSEUDO-BI SK (Chapter 8)

This package patches CP/M so that it can use the Saturn RAM
board(s) as a fast disk drive.

12



Chapter 4

MOVEDOS DOS RELOCATION SOFTWARE

The software provided with the Saturn 64K and 128K boards
enables one to take advantage of a portion of the RAM present on
these cards by noving DOS (DOS 3.2 or 3.3) up into the board,
thus freeing up approximately 10K of menmory for user prograns.

In a 48K system DOS normally resides at the top of the
48K of RAM occupying 10.5K of RAM (from $9~00 to $BFFF). H MEM
is set to reflect the presence of DOS (H MEM = $9600). As |ong
as DOS is resident, the nenory occupied by it is not available
for program use. The program MOWEDOS, provided with the Saturn
64K and 128K boards, frees up 10K of the nenory space nornally
occupied by DOS, while at the sane tinme keeping DOS in the
system and avail abl e. Thi s is acconplished by relocating
(moving) DOS up into the Saturn RAM board and making appropriate
nodi fications to the system so as to be able to communicate wth
this relocated DOS. DOS is kept in the 64K or 128K nenory board,
and used when required.

Essentially DOS is stored in a portion of the Saturn 64K or

128K board which is disabled (turned off) wuntil it is needed.
As a result, when DOS is not being used, it isn't sitting in
| ower menory, taking up valuable space. Wien DOS is required, it

is used in the followi ng manner.

1. The part of the Saturn 64K or 128K board which contains
DOS is enabled (turned on). This results in BASIC (Integer
or Applesoft) being disabled (turned off) and no | onger
resident.* This poses no problem since BASIC is not
requi red by DOS during the time a DOS command i s being
execut ed.

2. The desired DOS command is executed by the relocated
DOS, now resident in the system

3. The portion of the Saturn RAM board which contains DOS
is disabled (turned off) . The BASIC which had been
present prior to the call to DOS is re—enabl ed, and
control is returned to the program from whi ch DOS was
cal | ed.

In this way, as far as the user is concerned, DOS is present
in the system and there is 10K nore nenory available for program
use. In addition, the user has access to either BASIC (Integer
or Applesoft), since either of these can be present in the Saturn

* Note: This occurs because the relocated DOS actually shares
the menory space occupi ed by BASIC. ($DOOO-$FFFF)
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64K or 128K board as well as the relocated DOCS. Also, through
the use of the DOS PSEUDO-BISK, the rest of the RAM board may be
used as a fast RAMDISK, greatly inproving disk access and
overall system performance (see Chapter 6)

l. FEATURES OF THE RELOCATED DOS

Al the features of normal DOS are retained in this relo-
cated DGCS, including the ability to initialize disks. Wen a
disk is initialized, the relocated DOS is witten to the disk
from the Saturn 64K or 128K board. Wwen this disk is later
booted, the relocated DOS is brought into the RAM board properly,
with everything set up to wuse it. Thus the program which does
t he actual relocation (MOVEDOS) only needs to be run once.

The capability of wusing an Integer or Applesoft card in a
slot other than O has been added to this relocated DOS. This
enables one to take advantage of one of these cards if present,
as well as the Saturn RAM Board. Details of how to configure the
systemto take advantage of this are given later.

MOVEDOS has been designed to operate with a 54K or 128K RAM
board in a slot other than 0, and properly relocate DOS into this
slot. MOWEDCS actually searches for the first 64K or 128K card
it finds starting at slot 0 and novi ng upward.

The |anguage card and address conflict (see Chapter 3) has
been acconodated for in a special version of the MOEDOS program
provided on the distribution diskette. This version of novedos
( MOVEDCS. LANG) has been designed to avoid the upper 2K of address
space on Saturn 64K or 128K RAM boards.

I'l. USING MOVEDOS

The software provided with the Saturn 64K or 128K RAM Board
is distributed on a l1l6-sector disk. It can be used directly wth
DOS 3.3, however it is recomended that a back—dp be nade as soon
as possible. Wien using the software with DOS 3.2 it is sug-
gested that the prograns be converted to 16 sector format using a
program such as DEMJFFIN prior to use. Again, a backup should be
mai nt ai ned.

In order to relocate DCS, the program MOEDOS is used. This
program noves the existing copy of DOS (3.3 or 3.2) resident at
the top of the 48K of wuser nenory ($9600—$BFFF) into the second
16K bank of the Saturn 64K or 128K board and nakes appropriate
changes to enable communication with this relocated DOS, in place
of the nornal DCs. As stated previously, MOVEDOS does not
require that the Saturn RAM Board be present in slot fl, however
this positioning is recommended so that other software such as
PASCAL, VisiCalc, etc., will be able to find it.
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A.  Runni ng MOVEDOS with DOS 3.2
1. Boot a standard DOS 3.2 system

2. Run the DEMUFFIN or simlar programto convert the
file MOVEDOS to 13 sector formt.

3. Run MOVEDQOS by typi ng BRUN MOVEDOS. The system wil |
respond by displaying a message indicating that DOS is
being | oaded into the RAM board, the relocation will
take place, and control will return to BASIC

4. A bl ank disk can be initialized in the normal manner,
if desired, resulting in a copy of the relocated DOS
which can | ater be booted, as with any di sk that has
been initialized. It is recommended that any disks
initialized with the relocated DOS be | abel ed as such,
to prevent possible confusion with normal DOS initial-
i zed di sks.

5. I nteger BASIC (Apple Il plus) or Applesoft (Apple II)
can be | oaded into the first 16K bank of the Saturn 64K
or 128 K board as described previously (chapter 3, part
I1l) using a HELLO program if desired.

B. Runni ng MOVEDCS with DOS 3.3

1. Boot a standard DOS 3.3 system

2. Insert a l6-—sector disk containing a copy of the
MOVEDOS program (or the nmaster itself — CAUTION!') and
type BRUN MOVEDOS. The systemw ||l respond by display-
ing a message indicating that DOS is being | oaded into

t he RAM board, the relocation will take place, and
control will return to BASIC.
3. A bl ank disk can be initialized with a copy of the

rel ocated DOS which can be | ater booted, if desired,
by followi ng normal initialization procedures. It is
recomrended however, that any disks initialized with
the rel ocated DOS be | abel ed as such to avoid possible
confusion with normal DOS initialized disks.

4. I nteger BASIC (for an Apple Il plus) or Applesoft (for
an Apple Il) can be |oaded into the first 16K bank of the
Saturn board (unused by the rel ocated DOS) by
runni ng the standard HELLO program provi ded on the
di stribution copy of DOS 3. 3.

C.  Running MOVEDOS on a system containing an Apple Language Card

If an Apple Language Card is being used, a specia
version of MOVEDOS nmust be used. This is provided on the distri-
buti on di sk as MOVEDOS. LANG. The previous discussion regarding
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the running of MOEDCS also applies to MOVEDOS. LANG (sections A &
B; above).

. USING AN APPLESOFT OR INTEGER CARD

As indicated previously, a provision has been made in the
relocated DOS to enable the wuse of an Apple Firmvare card
(Integer card or Applesoft card) from a slot other than 0. The
relocated DOS is set up (as default) to look for the alternate
BASIC (Applesoft in an Apple Il and Integer in an Apple 11 plus)
in the slot which contains the Saturn 64K or 128K RAM board. It
actually looks at the first 16K bank of the board for the
presence of the desired BASIC (the second 16K bank of this board
contains the relocated DOS).

This default can be easily changed using one of the configu-
ration prograns provided with the Saturn 64K or 128K board, so

that a different slot will be used for BASIC. One can then place
the desired Apple Firmwmare card in this slot (Applesoft card for
an Apple I1; IntegEr card for an Apple Il plus) and gain access
to it.

The following is a step by step procedure for nmking this
change.

1. Do one of the follow ng:
a) Boot a standard DOS (3.2 or 3.3) and run MOVEDOS
b) Boot a relocated DOS froma previously initialized disk.

2. Run the appropriate configuration program

a) RUN SET | NTEGER SLOT on an Apple IT plus

b) RUN SET APPLESOFT SLOT —on an Apple |1

3. Enter the slot nunber containing the firmware card (Integer
or Applesoft card) when pronpted. The program wll make the
required changes to the relocated DOS currently resident so
as to use this card.

4. The relocated DOS with configuration intact can be saved at
this point for future use by initializing a disk with this
DCS.

NOTE: The HELLO program used with this nodified DOS should he
changed so that it does not test for the presence of a |anguage
card in slot 0O, anc load Basic. Oherwise a copy of this Basic
will be loaded into the first half of the RAM card in slot 0, as
well as being present on the firmvare card, from which it wll be
accessed when requested (by typing FP on an Apple Il and I NT on
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Apple Il Plus).

PRECAUTI ONS CONCERNI NG BOOTI NG DI SKS:

This precaution applies to systems which have been config-
ured (using the configuration program) to use an Integer or

Appl esoft firmvare card with the relocated DOS. In this situa-
tion, it is reconmended that booting (via PR#6, etc.) be acconp-
lished from the main board ROM BASIC (i.e. Applesoft in an Apple
Il plus; Integer [or nonitor] in an Apple Il1), and not from the

BASIC present in the Apple Firmware card. This is to insure that
the firmvare card is not left on after the boot.

The relocated DOS has been designed to operate properly with
an Applesoft or Integer card during the boot process, and can
therefore be booted from either |Integer or Applesoft. However,
the standard DOS 3.3 or 3.2 (such as that present on the system
master) does not have a provision for wuse of an Integer or
Appl esoft card from a slot other than 0, with the relocated DGCS.
If the precaution is not taken to return to the main board ROV
BASIC prior to the boot in this case, the firmvare card wll be
left on after the boot with no way for DOS to turn it off, and the
system wi I | hang.

In sunmary:

When operating wunder the relocated DOS with an Integer or
Appl esoft card in a slot other than O,

1. Boot a relocated DOS as wusual, either from Applesoft or
i nt eger

2. Boot a standard DOS only fromthe main board ROM BASI C,

a) I nteger (or monitor] on an Apple I1.
b) Appl esoft on an Apple Il plus.

V. COMPATIBILITY OF RELOCATED DOS WITH EXISTING SOFTWARE

In many respects the relocated DOS can be treated just as a
normal DOS 3.2 or 3.3. In sone instances however, problens arise
where a particular application program attenpts to nmake internal
nodifications to DOS. Such prograns may not operate properly
since DOS is no longer |located where it is expected by the
program (i.e. at the top of the 48K of RAM. In these instances
a nodification of the particular program involved nmay be required
to permit operation with the rel ocated DOS.

A MODI FI CATI ON OF FI D AND MJUFFI N

Two prograns provided on the DOS 3.3 system master, FID and
MUFFI N contain a m nor bug which arises when an attenpt is nade
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to run these prograns with the relocated DOS. The program called
MOD, included in the software package with the Saturn 64K and
128K boards will repair this bug so that both FID and MJFFIN will
run with the relocated DOS as well as the normal DOCS.

In addition to nodifying FID for use with the relocated DCS,
MDD will also nake necessary changes to FID so that it can be
used with the DOS PSEUDO-BI SK (see Chapter 6). The nodified FID
can be used as a direct replacement for FID (as distributed on
the DOS 3.3 system nmaster), wth or wthout the PSEUDO-BI SK, or
the rel ocated DOCS.

B. MODI FI CATI ON OF BOOQOTI 3

Modification of the program BOOTlI 3, provided on the DOS 3.3
system master, is required for proper operation with DOS 3.2
disks initialized wunder the relocated DOS. MXD wll nake the

requi red changes to BOOTI 3 to allow use with the rel ocated DOCS.

V. TECHNICAL INFORMATION

A RELOCATED DOS OPERATI ON

As described previously, the program called MOWEDOS does
exactly what its name inplies; it noves the existing DOS (ver 3.2
or 3.3) present at the top of the 48K of user RAM ($9~00-$BFFF)
into the Saturn 64K or 128K board. In addition to being able to
maintain DOS in the RAM board, the alternate BASIC may reside
there as well (Integer BASIC on an Apple Il plus, Applesoft on an
Apple I1). This is possible because DOS is noved (by MOVEDCS)
into the second 16K bank of the RAM card (not used by BASIC). All
but 4K of this 16K bank is wused by the relocated DOS and
associated nonitor routines. The wunused 4K portion of the second
16K bank of the Saturn board wll be used by future software
packages supporting the 64K and 128K RAM boar ds.

Now, when a DOS conmmand is invoked from Applesoft, |Integer
BASIC, a machine |anguage routine or the keyboard, it is executed
by the relocated DOS present in the Saturn RAM board. A small
portion of DOS is mnamintained within the lower 48K of RAM from
$BECO to $BFFF. This part of DOS includes a short routine which
serves to enable (turn on) the required part of the Saturn 64K or
128K board which contains nost of DOS, when DOS is called. The
DOS conmmand is then executed by the relocated DOS in the RAM
board, after which tine this part of the Saturn RAM board is
di sabled, and the s/stem is returned to the state it was in prior
to the call to DOS. The routines which enable the second bank of
the Saturn 64K and 128K boards (containing DOS), as well as
disable it when through, are located at the top of the user RAM
from $BECO to $BFFF, occupying 1/2 K HMM is set to reflect
this.
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B. MEMORY USAGE

The nmenory naps presented on the following two pages illus-
trate how the system is organized with the relocated DOS present
in the Saturn 64K or 128K RAM board, as conpared to the standard
DOS nmenory configuration. For sake of sinplicity, the configura-
tion applies to an Apple Il plus (Applesoft in ROVM. For Apple
Il configuration, exchange the contents of main board ROVSE wth
that of the first bank of the Saturn RAM board, in each diagram
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The following nenory nap describes an Apple Il plus wth a
standard DOS present as well as INTEGER BASIC in the RAM
board. The 2nd 16K bank of this board is unused in this nenory
configuration. For clarity, the additional 4K banks (unused) are
not shown (see Chapter for nore details concerning these 4K
banks) .

MAI N BOARD 1st Bank 2nd Bank
$FFFF $FFFF $FFFF
MAI N MONI TOR
BOARD
ROMS | NTEGER NOT
BASI C USED
( APPLESOFT)
PR. AID
$DO00O $DO00O $DO00O
Appl e
1/0 Sat urn RAM board
(only 1st two banks shown)
$C000
DOS
$9600 =H MEM

STANDARD DOS CONFI GURATI ON W TH | NTEGER PRESENT | N RAM BOARD
{APPLE |1 PLUS]

20


Wayne Stewart
 

Wayne Stewart
 

Wayne Stewart
 

Wayne Stewart


Wayne Stewart



After running MOVEDOS (or booting the relocated DQOS), t he
following nenory nap describes the sane system (Apple |1 plus,
48K, |INTEGER present in RAM board). Again, the additional 4K
banks are not shown in the figure.

MAI N BOARD 1st Bank 2nd Bank
$FFFF $FFFF $FFFF
MAI N MONI TOR MONI TOR
BOARD
ROVS | NTEGER RELOCATED
BASI C DOS
APPLE SOFT) FILE **
PR. AID BUFFERS
$DO00O $DO00O $DO00O
Appl e
/0O Saturn RAM board
(only 1st two banks shown)
$C000
DOS *
$BEOO =HI MEM
FREE
FOR
USE
$9600

RELOCATED DOS CONFI GURATI ON W TH | NTEGER PRESENT | N RAM BOARD
[ APPLE || PLUS]

* The routines in this |ocation ($BEOCO $BFFF) serve to enable
t he portion of the Saturn RAM board which contains the rel o-
cated DOS and set pointers for operation with this DOS.

** Wth MAXFILES = 3, all of DQOS, including the file buffers
fits in the second bank of the ram board. If MAXFILES is
i ncreased beyond 3, then the nenory space bel ow $BEQO i s
used, starting at this location, in increments of 595 bytes
for the additional file buffers required. H MEMis
adjusted to reflect this.
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C. MORE DETAILS CONCERNI NG MOVEDOS

When MOVEDOCS is executed, the follow ng occurs:

1.

A search is made starting at slot 0, and increnmenting
upward, for a Saturn 64K or 128K board. if it is not
found, the programhalts with an appropri ate nessage.

The version of DOS present in RAMis determ ned (DGCS
3.2 or 3.3) and the appropriate nodifications are made
to allowit to run (when relocated) up in the RAM
board. The boot routine is modified to allow | oading
of DOS fromdisk directly into the menory card.

INIT is also changed to enable initialization with
the rel ocated DOCS.

The nodified DOS is then | oaded into the Saturn 54K or

128K RAM board.

The necessary routines which allow communi cation with
the rel ocated DOS are put up at the top of the user
RAM space (occupying 1/2K from $BEOO to $8FFF), and
HI MEM is set to $BEOQ.

The pointers in page 3 are changed indicating the new
entry points to DOS.
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M SCELLANEOUS ROUTI NES, PO NTERS, ETC.

Locati on

$BFOO

$BF17

$BF72, $BF73

$BF60O, $BF6I

$BF66 — $BF73

$BFB8
$BFES8

Function

Routi ne whi ch enabl es the 16K bank of

Saturn 64K or 128K board whi ch contai ns DOS

(called prior to entering rel ocated DQOS)

This routine also disables card containing

al ternate BASI C.

Routi ne which di sables 16K bank of

Saturn 64K or 128K board whi ch contai ns DOCS.

(call ed upon exit fromrel ocated DOS)
This routine also enables the alternate
BASIC, if required.

BLOAD/ BRUN start address (fornerly at
$AAT2, $AAT73)

BLOAD/ BRUN | ength (fornerly at $AA60,
$AA6I )

DOS command paranmeter buffer (formerly
at $AA66 — $AAT3)

DOS 1/ O paranter area (formerly $B5BB)
DOS 1/ 0O block for RWMIS (fornmerly $B7E8)

$4C, $4D (I NTEGER) HI MEM = $BECO (formerly $9600)
$73, $74 ( APPLESOFT)

$3D0

$BEE4 — $BEES

Routine to re—onnect DOS = $BF28
(formerly at $9DBF).

Routine which effectively w pes out
BASIC in Saturn 64K or 128K board upon
boot of relocated DOS (slot O only) by
writing O at location $EOOO. Change
to NOP's to defeat this feature.
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Chapter 5
RAMEXPAND

RAMEXPAND is a software package «consisting of a set of
functions for extending the anount of RAM available to Applesoft
and Integer prograns. RAVEXPAND will wuse the nenory on one or
nore Saturn 32K, 64K or 128K RAM Boards as well as that on any
16K board present in the system Information in the form of data
and prograns or subroutines can be saved on these extension RAM
boards for | ater retrieval . RAMEXPAND allows one to save
conplete prograns which can later be loaded and run, overlay and
chai n subroutines and program segnents, or save and recall arrays.

Flexibility has been incorporated into RAMEXPAND to allow
portions of the nmenory board(s) (Saturn 32K, 64K, 128K RAM
Boar ds, 16K board) to be reserved for such things as the
alternate BASIC (Applesoft in Apple 1Il, Integer in Apple Il
Plus). This nmenory can be reclaimed for use by RAMEXPAND at any
time it is desired.

1. CHARACTERISTICS OF RAMEXPAND

A TERM NOLOGY

Throughout this chapter, the term “extended RAM wll be
used to describe the total nenory present in the system contained
on expansion RAM boards (Saturn 32K, 64K, 128K RAM Board(s), 16K

expansion RAM board(s)). It should be noted that it is NOT
necessary to have a 16K RAM board for any of the software
provided by Saturn Systens; however, our software wll take

advantage of any 16K card which you may have purchased prior to
the introduction of the Saturn RAM Board(s).

B. REQUI REMENTS AND MEMORY USAGE

RAMEXPAND occupies two portions of nenory. Most of the
RAMEXPAND system is located in the Saturn 32K 64K, or 128K board
which contains the relocated DOS and occupies the unused 4K bank
within the second 16K bank of the board (bank which contains the
relocated DOS). This is 4K bank 2B (see Technical |Information
section, Chapter 9). One page of nenory from $BDOO to $BDFF (j ust
below the interface routines to the relocated DOS) is also used
by RAMEXPAND and HIMEM is set to protect this portion.

The RANMEXPAND system consi sts of t hree files, RANMEXPAND,

RAMEXPAND. LOW and RAMEXPA. LOAD. The program RAVEXPA.LOAD serves
to | oad the RAMEXPAND systeminto menory and set various poin—
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ters. The file RAMEXPAND is the portion of the system which
resides in the Saturn RAM board. RAVEXPAND.LOW is the portion
which resides in low RAM (normally at HMEM. This I|ow RAM
portion of RAMEXPAND can actually be loaded and executed anywhere
in low RAM (0 — 48K), although it is normally |ocated at H MEM
with H MEM being |lowered to protect it.

C DATA STRUCTURE

RAMEXPAND saves and recalls selected parts of program text
or data. Each portion is saved in an independent area in
extended RAM These areas are called segnents. Each segnent can
contain a program a part of a program or the contents of an

array. Wen information is saved in a segment, it nust be given
a name. Wien the information is retrieved, it is identified with
this name. The “nanes” are in fact i nt egers, and can be

specified as variables which contain the segnent names when
calling RAMEXPAND, if desired. Segnent nanes nmy be integers
between 1 and 32,767. Zero, negative nunbers, or nunbers (greater
than 32,767 are illegal segment nanes.

D. MEMORY ALLOCATI ON

RAMEXPAND uses areas of the nmenory indicated as being
avai lable on one or nmore Saturn 32K, 64K, or 128K RAM Boards as
well as on a 16K RAM board. RAMEXPAND treats each 16K bank of a
given nenory card as consisting of two blocks of nenory, one
which is 12K in size, and the other 4K Thus a Saturn 32K board
consists of 4 blocks, tw 12K blocks and two 4K blocks, a 64K
card consists of 8 blocks, and a 128K card consists of 16 bl ocks.
On the other hand, a 16K board contains only 2 blocks, one 12K
and one 4K.

Specific nunbers have been assigned to these blocks and are
used for specifying a particular block. Nunbers are wused to
identify the blocks to be used by RAMEXPAND when the system is
initialized.

The RAM boards can be divided into two groups based on the
bl ock designation nunbers. The first group consists of 16K RAM
boards and the Saturn 32K RAM board, and the second group, the
Saturn 64K and 128K boards.

1. SATURN 32K RAM Board and 16K RAM Board
The nenory organization of a Saturn 32K RAM board is given

in the following figure. The particular nunber used to designate
t he depicted block is shown in brackets.
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$FFFF e o oo

12k 12k

$E00O [8]  |fp———-- [ 16]
4k 4k
[ 32] [ 64]

16K Bank 1 16K Bank 2

The following table gives the relationship between RAMEXPAND
bl ock designations and the bank designations established in the
Techni cal Information Chapter of the Saturn 32K RAM board manual .

RAMEXPAND
16K bank Size DESI GNATI ON

1 12K 8 4K Bank | A + nenory in region
$EO0O0 — $FFFF

1 4K 32 4K Bank | B

2 12K 16 4K Bank 2A + nenory in region
$EOCO0O0 — $FFFF

2 4K 64 4K Bank 2B

The RAVEXPAND block designations for a 15K RAM Dboard
correspond to those which are used to describe the first |6K bank
in the above figure. Thus,

12K bl ock

RAMEXPAND bl ock desi gnation 8
4K bl ock

RAMEXPAND bl ock desi gnation 32

2. SATURN 64K and 128K RAM Boards

The Saturn 128K RAM board can be thought of as consisting of
four 32K RAM boards (or sections), whereas the 64K board can be
described in terns of tw 32K sections. The block designation
nunbers for each bank wthin these 32K sections is the sanme as
given above for the Saturn 32K board. Thus the designation
nunbers for the 12K blocks within the “32K sections” are 8 and
16, and the 4K bl ocks are 32 and 64.

In addi tion to this bl ock speci fication nunber, t he
particular “32K section” which contains the desired block mnust
also be specified. These are indicated using the “32K section”
desi gnati on nunbers given in the follow ng figure.
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$FFFF

12K
[ 8]
$EOOO
4K
[ 32]
$DO00O
16K Bank 1
SFFFFp— - - oo oo - -
12K
[ 8]
$EOQOC
4K
[ 32]
$
16K Bank 3
$FFFF p—----- - oo - - -
12K
[ 8]
$EOOO
4K
[ 32]
$DO0O
16K Bank 5
LY ol ol ol S ————
12K
[ 8]
$EOCO | --------
4K
[ 32]
$DO0O
16 K Bank 7

12K
[ 16]
4K
[ 64]
16K Bank 2
12K
[ 16]
4K
[ 64]
16K Bank 4
12K
[ 16]
4K
[ 64]
16K Bank 6
12K
[ 16]
4K
[ 64]
16 K Bank 8
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Thus, in order to specify a given block of nmenmory in a 64K
or 128K board, the block designation nunber (8, 16, 32 or 64)
must be provided as well as the designation assigned to the
particular “32K section” of the board (256 = 1st 32K section, 512
= 2nd 32K section, 1024 3rd 32K section, 2048 4th 32K
section). Refer to section IlI.E for the actual procedure used to
tell RAMEXPAND whi ch menory block to use.

E. SPECI AL REQUI REMENT | F LANGUAGE CARD | S PRESENT

The Apple Language Card requires special treatnment for wuse
with RAMEXPAND. This is due to the presence of the Autostart ROM
on the Language Card (see Chapter 3, section 1I11). The nenory
allocation for RAMEXPAND has been nodified slightly in order to
accomodate the |anguage card. The RAVMEXPAND block specification
nunbers remain the sane, wth the only difference being that the
top 2K of each 12K block is not used by the RAMEXPAND system As
a result the blocks corresponding to the nunbers 8 and 16 are 10K
in size rather than 12K, when an Apple Language Card is used.

RAMEXPAND is told that a language card is present at the
initialization and installation step, when the system is being set

up.

Il. USE OF RAMEXPAND

A I NSTALLI NG RAMEXPAND

The following procedure describes the steps which nust be
taken in order to install RAMEXPAND in the system

2. First | oad RAMEXPAND by running the | oading program
RAMEX PA. LOAD

This program loads the two portions of the RAVEXPAND system (the
portion which resides in the Saturn 64K and |2~?K RAM Board as
well as the “low RAM portion residing at $BDOO to $BDFF). It
then sets HMEM to protect the “low RAM portion and sets up
locations 10 — 12 to point to the entry point of RAMEXPAND. Thus
RAMEXPAND can be called by sinmply using a CALL 10 or the USR
function (Appl esoft).

When run, RAVEXPA. LOAD wil | ask for the slot into which
RAMEXPAND is to be | oaded.

ENTER SLOT TO LOAD RAMEXPAND | NTO
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Respond by entering the slot nunber containing the nmenory
card (32K, 64K or 128K RAM board) into which RAMEXPAND is to be
| oaded

ENTER TYPE OF CARD YOU ARE LOADI NG

= 128K (or 64K)

= 32K

= 128K (or 64K) , Language card present
= 32K, Language card present

Responses:

1. Enter 1 if RAMEXPAND is being loaded into a Saturn 128K
or 64K card and an Apple Language card is not present in the
system

2. Enter 2 if RAMEXPAND is being loaded into a Saturn 32K
card and no Apple Language card is present in the system

3. Enter 3 if the system contains an Apple Language card
and RAMEXPAND is to be loaded into a Saturn 128K or 64K board.

4. Enter 4 if an Apple Language card is present in the
system and RAMEXPAND is to be | oaded into a Saturn 32K board.

RAMEXPAND is now installed in the system and ready for use.
Two initialization and set—dp procedures are generally required
prior to actually noving prograns and data into extended RAM by
using the appropriate RAMEXPAND functions.

Bef ore di scussi ng t hese initialization pr ocedures, t he
method of calling and comunicating with RAVEXPAND w Il be desc-
ri bed.

B. COMMAND SET- UP

Prior to calling RAMEXPAND, a command nust be set wup. This
conmand tells RAMEXPAND what function is to be perfornmed as well
as any necessary paraneters. The command nust be placed in the
string CMb. RAVEXPAND will always look at CM for its conmmand
when cal | ed.

The command should contain 5 values, separated by comras.
Each value may be a nunber or the nanme of a variable. In several
cases the value nmust be a variable nane. A sanple command is as
foll ows:

CMp = “A B, CD,F
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In general the values represent the follow ng:

A FUNCTI ON. The first value identifies the function to be
performed. This nmust be an integer in the range 0 to 14.

B. SEGVENT NAME. The second value gives the nane of the RAM
segnent to use. (values: integer 1 —32,767)

C ERROR STATUS. The third value nmust be a variable nane.
RAMEXPAND will store a status value in the variable upon conp-
letion of the function. This can be used to determne if the
function was perfornmed successfully.

D. START. The fourth val ue depends upon t he particul ar
function. It may represent the start of a program area, or an
array nane.

E. END. The fifth value also depends upon the particular
function. It may represent the end of a program area.

C CALLI NG RAMEXPAND

RAMEXPAND is <called from BASIC prograns wusing the CALL
statement. Since locations 10 — 12 ($A — $C) are set to point to
RAMEXPAND, a CALL 10 statenment and in Applesoft the USR function
both serve to call RAMEXPAND.

Thus, in sunmary, in order to execute a RAMEXPAND comand,
the command string CMb is first set wup, and then RAVEXPAND is
called through a CALL 10, etc. This process is repeated for each
command to be execut ed.

0. I NI TI ALI ZI NG RAMEXPAND

After RAMEXPAND has been installed (see previous section
I NSTALLI NG RANMVEXPAND) , it must be initialized. Thi s is
acconpl i shed t hr ough t he RANMEXPAND initialization function
(function code = 14). The conmand string to initialize RAVMEXPAND

is as foll ows:
Cvb = “14,0, A, 0,0

where A = error status vari abl e.

E. ATTACHI NG MEMORY BLOCKS

Following initialization, the extended RAM nenory to be used
by RAN EXPAND should be specified. The connect function (#9) is
used to attach blocks of nenory to the system by indicating to
RAMEXPAND which blocks of nenory are to be used in a particular
expansi on RAM board (Saturn 32K, 64K, 128 RAM Board or 16K RAM
board). This function can be used to “attach” a single block of
menory or nultiple blocks of menory within a given expansion
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menory board.
1. Saturn 32K and standard 16K RAM boards:

The following procedure is wused for attaching blocks of
menory on a Saturn 32K board, or a 16K RAM card.

To attach a single block to RAMEXPAND, the chosen block and
sl ot number containing the nenory card are stipulated as foll ows:

a) A block selection paraneter is calculated by adding the
slot # of the nenory card to the block designation # (given
in section 1.Dl). For exanple, the block selection para-

meter of the first 12K block of a Saturn 32K RAM board in
slot 2 is 2 [slot #3 + 8 [block designation #] = 10.

b) This block selection parameter is supplied as the second
paraneter in CMP when the connect function (#9) is executed.
Thus in above exanple, CM = “9,I0A OO0 where A= error

status vari abl e.

Additional calls to RAVMEXPAND may be used to connect other
bl ocks of nenory as desired. Mre than one block within a given
menory card can be attached with a single call to RAMEXPAND, by
merely adding the corresponding block nunbers along wth the
slot# to generate the Dblock selection paraneter. Thus, to
specify the first and second 12K block of a Saturn 32K board in
sl ot #2, the block selection paranmeter is:

2 + 8 + 16 = 26
I | I I
slot# 12K 12K bl ock
bl ock bl ock sel ection
par amet er

and CM$ = "9, 26,A,0,0".

2. Saturn 64K and 128K RAM boar ds:

The following procedure is wused for attaching blocks of
menory on a Saturn 64k or 128K RAM board t o RAMEXPAND.

To attach a single block to RAMEXPAND, the chosen block and
sl ot number containing the nenory card are stipulated as foll ows:

a) A block selection paraneter is calculated by adding the
slot # +128 to the block designation # and the “32K section”
designhation given in 1.D. 2. Thus, for exanple, the block

selection paraneter of the 1st 12K block of a Saturn 64K
(or 128K) board in slot 2 is cal cul ated:
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2 [slot #] + 128 [to indicate that this is a 54K or 128K
board] + 8 F 12K bl ock designation #1 + 256 [ 1st “32K
section” designation #] = 394.

b) This block selection paraneter is supplied as the second
paraneter in CMb when the connect function (#9) is
executed. Thus in the above exanple, CMb “9,6394,A 0,0",
where A = error status variable

Additional calls to RAVEXPAND (function #9) nmay be used to
connect other blocks of nenory as desired. Mre than one block
within in a given nenmory card can be attached with a single call
to RAMEXPAND, by adding the corresponding block nunmbers, “32K
section” designation nunbers along wth the slot # +28 to
generate the Dblock selection paranmeter. Thus, to specify the
first and second 12K blocks of a Saturn 128K RAM board in slot
#2, the block selection paraneter is:

2 + 128 + 8 + 16 + 256 = 410
| | | | |
sl ot # 12K 12K 1st bl ock

bl ock bl ock 32K sel ection
section paraneter

and CM6 + “9, 410, A 0,0

As a second exanple, to specify the first four 12K bl ocks of
a Saturn 128K board in slot #2, the block selection parameter is:

2 + 128 + 8 + 16 + 256 + 512 = 922
I | | | | |
slot# 12K 12K 1st 2nd bl ock
bl ock bl ock 32k 32K sel ection

section section paranmeter

and CM$ = “9,922, A 0,0

When the connect function (#9) is executed, these blocks
will be attached to RAMEXPAND. Additional connect function calls
to RAMEXPAND should be executed for each expansion nenory board
to be used by RAMEXPAND. Sone of the nore conmon bl ock selection
paranmeter values are given in section VIII, wunder the subsection
describing the “connect” function (#9) syntax.
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F. RESERVI NG SPACE FOR BASI C

Space in a Saturn 32K, 64K or 128K RAM Board can be reserved
for the alternate BASIC (Integer BASIC in Apple TI Plus; by not
attaching the first 12K block (block designation #8) of the
Saturn RAM board. The 4K block (designation #32) may be used for
st orage by RAMEXPAND wit hout disturbing BASIC in the 12K bl ock.

G USI NG A FI RMAMARE CARD

If An Apple Firmvare card is present in the system the
RAMEXPAND system can be accessed from it as well. This is accom
plished by first <configuring the relocated DOS to access the
| anguage in the firmware card (see Chapter 4). Operation in this
manner Wwll enable one to gain maxi mum benefit of the extended
RAM from both Appl esoft and I nteger BASIC

. PRECAUTIONS

A PROTECTI NG RAMEXPAND

Since RAMEXPAND occupies the block wth designation nunber
64, this block should not be specified for use by RAMEXPAND. |f
the relocated DOS is being used, the block containing it should
al so not be specified (#16).

B. SETTI NG MAXFI LES

Once the low RAM portion of RAMEXPAND (RAMEXPAND. LOWN has
been installed, it cannot be noved. As a result, MAXFILES nust
not be increased after RAMEXPAND has been installed. Wat should
be done is to declare the largest value of MAXFILES required
prior to running RAMEXPA. LOAD.

C RELOADI NG RAMEXPAND

Everytime RAMEXPA.LOAD is run, the low RAM portion of
RAMEXPAND is loaded and MAXFILES is Ilowered to protect it. By
sinply re—running this program HMEM wll continue to be
| ower ed. To prevent this from happening, execute a MAXFILES
command to reset H MEM before re—oadi ng RAMEXPAND.

D. SW TCHI NG BETWEEN BASI CS (FP OR | NT)

Whenever FP or |INT is executed (used when switching BASICS,
etc), H MEM nust be declared so as to protect the |ow RAM portion
of RAMEXPAND. If this is not done, then the data saved by
RAMEXPAND will be lost. The required value for H MM is given
when RAMEXPA. LOAD i s run.
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E. RESETTI NG RAMEXPAND ENTRY PO NTS

The entry point into RAMEXPAND that is used when calling it
is normally stored in locations 11-32. This entry point corres-
ponds to the first location of the low RAM portion of RAMEXPAND,
which is normally at HMEM |If Ilocations 11212 are changed or
cl obbered, they nust be reset before using RAMEXPAND from BASIC
programs through a CALL 10 or the Applesoft USR function.

F. DECLARI NG VARI ABLES

Variables to be wused as paranmeters in RAMEXPAND comrand
strings should be declared before use. This can be acconplished
by sinply assigning a value to the variable, prior to calling
RAMEXPAND. | f this precaution is not taken, RAVEXPAND  wi | |
either not return the value expected or flag an error. (see
section IV.A 3.)

I'V. ERROR HANDLING

A DESCRI PTI ON

Each RAMEXPAND function has an associated error status which
is generally passed to a variable stipulated in the conmand
string CMsb. The following characteristics describe the error
handl i ng process under a variety of conditions.

1. If the command string CMb is not found, there is no command
string to indicate an error status variable. In this case, there
is no indication of any error.

2. If no variable is specified for the error status, no error
status is returned and the function continues. |f no other error
occurs, the function will be successful.

3. If a non—existent variable (i.e., a variable which was not

declared previously) is specified for error status, there is no
indication of any error, even if one occurs. This can be quite

confusing in the event t hat an error does occur, since no
indication of this error wll be given via the error status
vari abl e.

4, If an error status variable is found, but sonme other variable

is not found, an error is returned. No other action takes place.
5. Actions occuring when other errors take place depend upon the

situation and the error. In nost (but not all) cases, no action
wi Il have taken place, after an error condition is encountered.
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B. ERROR SUMVARY

1 = illegal function

2 = variable not found

3 = nmenory bl ock already in use

4 = menory bl ock not found

5 = illegal block selection paraneter

6 = menory block is not RAM

7 = segnent nanme already in use

8 = segnment not found

9 = illegal segnent nane

10 = no programis specified (ending |ine nunber precedes
starting |ine nunber)

11 = no array specified

12 = not enough roomin extended RAMto store data

13 = not enough roomin normal (low) RAMto recall program

14 = not enough roomin normal (low) RAMto | oad string

V. CURRENT LIMITATIONS

The Fetch and Run function (#2) always uses the same BASIC as
the calling program used.

B. Overl ays nmust not be larger than the original space, i.e. the
space where these overlays will be |oaded in the program
As a result, sonme care nust be exercised when overl aying;
RAMEXPAND does not currently change “end of prograni pointers
or nove vari abl e tables.

C The Store array (#5, #15) and Fetch array (#5, #16) functions
pass one array at a time, and use the whole array.

1. For the Fetch function, if the saved segnent is
smal l er than the target array, the end of the target
array is unchanged, and the data in the segment wil
overlay the existing data in the array only up to the
poi nt where the source data ends.

2. If the the saved segnent is larger than the target
array, not all of the segnent is retrieved. Only
data up to the end of the target array is transferred.

VI. EXAMPLE PROGRAM

An  Appl esoft denmonstration program has been provided to
illustrate some of t he RAVMEXPAND  functi ons. Thi s program
consists of the following files.

DEMO DEMO2 APPEND1 APPEND2 APPEND3 DEMOUT PUT
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The program will denonstrate the operation of the follow ng

functi ons.

PR

Store array (#5)
Fetch array (#6)
Store subroutine or program segnent (#3)
Fetch subroutine or program segnent (#4)

In addition, several support functions are used.

1. Initialize RAMEXPAND (#14)

2. Connect Bl ocks (#9)

A To execute the denmonstration program

1. Rel ocat e DOS (BRUN MOVEDOS or boot a relocated DOS)

2. Run the | oadi ng program RAMEXPA. LOAD

3. Run DEMO
(note: This programwill not use the space in the
Saturn RAM board where the alternate BASIC is normally
| oaded. As a result, one can run the program from
Appl esoft in the Saturn RAM board on an Apple I1.)

B. PROGRAM OPERATI ON

1. The denonstration programw |l first initialize
RAMEXPAND (function #14) and attach the 4K bank with
bl ock designation #32 to the system using the connect
function (#9). In this way, the space normally occupied
by the alternate BASIC is reserved, in the event that
it is required.

2. The programwill then set up some custom driver
routines (used for PROGRAM LI STI NG menu option) by
BRUNi ng DEMOUTPUT.

3. Three program segnents will then be | oaded from di sk
(APPEND1, APPEND2 and APPEND3) and saved by RAMEXPAND
in extended RAM using the Store subroutine or program
segment funtion (#3)

4. The main portion of the denonstration program ( DEMO2)

will be | oaded and a nenu displayed. The foll owi ng
options are avail abl e.

a) LI ST —This option will serve to |list the program
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b) ARRAY DEMO — This option will denmpnstrate the
savi ng and | oading of an array from extended RAM
usi ng RAMEXPAND f uncti ons.

c) LOAD PROGRAM SEGMENT 1 — This will |oad the
previously stored program segnent starting at
st atement number 5000.

d) LOAD PROGRAM SEGMENT 2 (sane as in c)

e) LOAD PROGRAM SEGMENT 3 (sane as in C)

f) EXECUTE PROGRAM CURRENTLY I N MEMORY - This will

run the program segnment which was | oaded | ast.

Whil e the denpbnstration program may serve as an exanple of a
few of the avail abl e RAMEXPAND functions, it by no means exhausts
all of the possibilities.
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VI, SUMMARY OF AVAILABLE FUNCTIONS

RAMEXPAND provi des the followi ng functions (specified as the
first value in the command string)

—no operation
—store conplete programin extended RAM
—fetch and run program from RAM

—store subroutine or program segnent in extended RAM

0
1
2
3
4 —fetch subroutine or program segnent from extended RAM
5 —store contents of an array in extended RAM

6 —fetch contents of an array from extended RAM

7

— exchange contents of an array between norml RAM and
ext ended RAM

8 —delete extended RAM segnment (nmakes space avail abl e again)

9 —connect new bl ock of extended RAM to enabl e RAMEXPAND to
use it.

10 — disconnect block of extended RAM to prevent RAMEXPAND
fromusing it.

11 —fetch total amount of free space in extended RAM
12 —fetch name of “next” segnent

13 —(not inplenented yet) preload BASIC program fromdisk file
into extended RAM

14 —initialize RAMEXPAND

15 —store contents of Applesoft string array in extended
RAM

16 —fetch contents of Applesoft string array from extended
RAM
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VI, COMMAND SYNTAX AND DESCRIPTION

0 — No—ep

No val ues ot her than function.

1 —Store program

function, segnent nane, error status, unused, unused

This function stores all of the current program in a new
segnent. The new segnent is given the nane specified in the
second val ue. The segnment name may not already exist.

Error status:

success
illegal function

vari abl e not found

name al ready exists

illegal segnment name

not enough roomin extended RAM

NO~NNEFRO

2 —Fetch and run program

function, segnent nane, error status, unused, unused

This function retrieves the named segnent as a new program
It then runs the new program If it succeeds, then RAMEXPAND

doesn’t return to the calling program

Error status:

0 = success
1 = illegal function
2 = variable not found
8 = segnment not found
9 = illegal segnment nane
13 = nmenory full
3 — Store subroutine or program segment

function, segnent nane, error status, starting |line nunber,
endi ng |ine number

This function stores a portion of a program in a new
segnent. The new segnment is given the nanme specified in the
second val ue. The new segnment name nust not exist. The portion
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of the program from the starting line nunmber up to and including
the ending line nunber is saved.

Error status:

success

illegal function

vari abl e not found

segnment al ready exists

illegal segment nanme

no program area specified

not enough roomin extended RAM

NOONNEFEO

[

4 —Fetch subroutine or program segnent

functi on, segnent nane, error status, start |ine number, un-
used
This function retrieves the named segnment. It overwrites the

portion of the current program beginning at the starting |ine
nunmber. Thus it overlays part of the existing program

Error status:

success

illegal function

vari abl e not found

segnent not found

illegal segnment name

not enough roomin normal menory

RPOOWONEFO

w

5 —Store array
function, segnment name, error status, array nanme, unused

This function stores the contents of a reel, integer,or
string arrays (Integer Basic only) in a new segnent. The new
segnment is given the specified name. The array nust be specified
by name; i.e., this value my not be a number. For storing
Appl esoft string arrays, use function #15.

Error status:

success

illegal function

vari abl e not found

segnment name al ready exists
illegal segment nanme

no array specified

not enough roomin extended RAM

Nie©O~NN RO

N
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6 —Fetch contents of array

function, segment name, error status, array name, array

| ength

This function retrieves the named segnent and stores the
contents in the named real, integer, or string array Integer Basic
only). The array nust be specified by nanme. |If the array length
value is specified, it nmust be a variable nane. | f it is
specified, RAMEXPAND w Il return the nunber of bytes actually

stored in the array in this variable. This can be used to deter-
mne how nuch data was returned. The nunber nust be divided by
the size of an array elenent to determne how nany elenents it
represents. For integers, the size is 2 bytes. For reals, the
size is 6 bytes. For fetching Applesoft string arrays, use
functi on #16.

Error status:

0 = success

1 illegal function

2 = variable not found

8 = segnment not found

9 = illegal segnment nane
11 = no array specified

7 — Exchange array

function, segnment name, error status, array name, array

| ength
This function exchanges the contents of an array in norna
RAM with the contents of an array in extended RAM Oher than

the exchange, this function acts just |ike +the Fetch Array
function. The array nmnust be specified by name. |If the array
length value is specified, it nust be a variable nane. If if is
speci fied, RAVEXPAND  wi | | return the actual nunber of bytes

stored in the array in this wvariable. This can be wused to
determine how nuch data was returned. This nunber should be
divided by the nunber of bytes per array elenment to determ ne how
many elenents it represents. For integers, the size is 2 bytes.
For reals, the size is 6 bytes.

Error status:

success
illegal function
vari abl e not found
segnent not found
illegal segnent nane
no array specified

ROONRF O
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8 —Del ete segment

function, segnment nanme, error status, unused, unused

This function deletes the segment nanmed. This makes the
space in extended RAM avail able for other uses.

Error status:

success
illegal function
vari abl e not found
segnent not found
illegal segnment nane

OONEFO
TR TR TR TN

9 — Connect bl ocks
function, block selection, error status, unused, unused

This function identifies new blocks of nenory for wuse by

RANMEXPAND. The bl ock sel ection par anet er was descri bed
previously (ATTACH NG MEMORY BLOCKS, section II.E.)
COMVON VALUES OF BLOCK SELECTI ON PARAMETER:

The following table gives sonme comon block selection

parameters for a variety of RAM boards and situations. These
i nclude cases where space is to be reserved for BASIC, DOS and
RAMEXPAND in the Saturn 32K, 64K and 128K RAM boar ds.

BOARD USE ALL RESERVE SPACE FOR:
OF IT
BASI C DOS DOS+RAMEXP.
+RAMEXPAND +RANMEXPAND + BASI C
16K 40+sl N A N A N A
32K 120+sl 48+sl| 40+sl 32+sl
64K 1016+sl * 432+sl * 424+s]| * 416+sl
760+s1 760+sl 760+sl
128K 4088+sl * 432+sl * 424+s]| * 416+sl
3832+s1 3832+sl 3832+sl
* note: in order to attach these bl ocks, two consecutive connect

function calls are required,
used in the first
in the rest

“32K section”,
of the card.

and the second,

the first to specify the blocks to be
to specify bl ocks



Error status:

success

illegal function

vari abl e not found

bl ock already in use

illegal block selection paraneter
RAM not in specified slot

DT WNEFO

10 —Di sconnect bl ocks
function, block selection, error status, return—nanme, unused

This function disconnects blocks of nmenory from use by
RAMEXPAND. The specified blocks nust be enpty or RAMEXPAND will
not disconnect them The block selection format is the sanme as

specified in the “connect” function. If the return—name value is
specified as a variable name, and if a segnment still remains
stored in a block, the segnent nanme wll be returned in the

vari abl e nanmed.
Error status:

success

illegal function

vari abl e not found

bl ock not in use

illegal block selection paraneter

bl ock not empty. error status is segnent nane.

NOTANREO

11 —Retrieve total anount of free space
function, unused, error status, unused, free space variable

This function conputes the anmpunt of free space in extended
RAM If a wvariable nane is specified for the free space
vari able, the total number of bytes is returned in the variable.

Error status:

success
illegal function
vari abl e not found

0
1
2

12 — Retrieve next segnent nane

function, segnent name, error status, length variable, unused
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This function looks up an existing segnment nanme. It then
returns the next nane following the specified nanme. This may be

used to step through all the segnents to see which nanes are
used. The segnment nanme value nust be a variable nane to have a
new nane returned. |If the length variable 1is specified, the
length of the new segnment wll be returned in the length
vari abl e. To get the first segnent namne, zero should be
specified for the starting segnment nane. |If no segnents follow
t he specified segnment, the name returned will be zero.

Error status:

success

illegil function

vari abl e not found
segnetit name not found
illegal segnment name

©oNR O
i

13 —Prel oad program fromdisk file

(not inplemented at this tinme)

14 - Initialize RAMEXPAND
function, unused, error status, unused, unused

This function restarts RAMEXPAND from scratch. Al bl ocks
are di sconnected, and any existing data is |ost.

Error status:

0
1

success _
illegal function

15 - STORE APPLESOFT STRI NG ARRAY
functi on, segnent nane, error status, array name, unused

This function stores the contents  of a string array
(Applesoft only) in a new segment. The new segnent is given the
specified name. The array nust be specified by nanme, i.e. This
val ue may not be a nunber.

Error Status:

success

illegal function

vari abl e not found

segnment name al ready exists
illegal segnent nane

O~NNEF,O
I
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no array specified

11
not enough roomin extended RAM

12

16 — Fetch contents of Applesoft String array

function, segnment name, error status, array nane, unused

(For use with Applesoft string arrays only!)
This function retrieves the named segment and stores the

contents in the named Applesoft sring array. The array nust be
specified by nane.

Error Status:

0 = success
1 =illegal function

2 = variable not found

8 = segnment not found

9 = illegal segnment nane
11 = no array specified
14 = menory ful
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Chapter 6
DOS PSEUDO-DISK

This software package enables one to wuse the Saturn RAM
Board(s) for storing prograns and data in a very simlar nmanner
as is done on disk, O course, the RAM board does not in any way
resenble a disk drive; however, through appropriate software, DOS
can be fooled into thinking that the card(s) is just another disk
drive. As a result, applications programs which wuse DOS for
saving and loading prograns and data will also see the Saturn RAM
board as a disk drive.

In order to be able to use the Saturn RAM Board as a pseudo—
di sk, controlling software routines nust be |oaded and sone
initialization acconpl i shed. The DOs PSEUDO DI SK package
consists of three prograns which serve to perform this |oading and
initialization of the PSEUDO DISK. These files nust be present
on the same disk in order to set—dp and install the PSEUDO DI SK.

PSEUDO DI SK — Menu driver Applesoft programwhich is used to
set up the PSEUDO DI SK paraneters and instal
t he pseudo di sk.

PSEUDO. NRM — Bi nary program which contain the disk drivers
and patches to DOS for operation with a normal
(not relocated DQOS)

PSEUDO. WD — Bi nary program which consists of driver soft-
ware and patches to DOS for operation with the
rel ocated DOS.

PSEUDO
PARAMETERS- Fil e updated by PSEUDO DI SK program with
system paraneters, |ocation, and type of nenory
boards present, etc.

I. FEATURES AND REQUIREMENTS OF THE PSEUDO DISK SYSTEM

The pseudo—disk is designed to operate with both standard
and relocated DOS 3.3 or 3. 2.

The pseudo—disk system will work with one or nore Saturn
RAM boards, making available all of this menory for storage. A
maxi mum of 256K can be used for the PSEUDO DI SK

A feature has been provided which allows reservation of

space in the RAM board for BASIC, if access to the alternate
BASIC (Integer on an Apple Il plus; Applesoft on an Apple Il) is
desi red.
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There are two basic steps which nust
able to use the PSEUDO DI SK. These are:

1. Set

2. | nstall

These nust be perforned in the order

1. SETTING UP THE PSEUDO DISK

be taken in order

to be

up the PSEUDO DI SK
t he PSEUDO DI SK

gi ven above.

This step primarily involves telling the system where the
menory cards are, and what portions, if not all, are to be used.
To set it up, Run the Applesoft program PSEUDODI SK. Both
PSEUDO. NRM and PSEUDO. WD nmust be present on the disk along
PSEUDO-BI SK.
A menu will be displayed:
DOS PSEUDO DI SK
COPYRI GHT (1982), SATURN SYSTEMS, | NC.
<1> LOOK AT PSEUDO DI SK SET—UP
<2> SET-UP PSEUDO DI SK
<3> | NSTALL PSEUDO DI SK
<4> RECONNECT PSEUDO DI SK
<5> EXIT
Sel ect option 2. The screen will display:
SLOT 5 DRI VE 1 Dl R. SECS 4
BANK BANK
SLOT 12345678 SLOT 12345678
0 4
1 5
2 6
3 7
B -BASI C Y =USED N -NOT USED
<1> CHANGE SLOT CONTENTS
<2> CHANGE DI SK PARAMETERS
<3> EXIT
Enter 1 to tell the system where the nenmory cards are.
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VWHI CH SLOT?

Enter the slot of the first menory card. The system w ||
prompt for the type of card present 128K, 64K, 32K, 16K

Enter the card type (ex. 128K)
If this card was in slot 0 the systemw |l ask:

DO YOU WANT TO SAVE ROOM FOR BASI C?

Enter the appropriate response. If N, the system wll ask,
one bank at a time, whether you want to use this bank. If the
relocated DOS is being used, be sure to reserve Bank 2 of the 64K
or 128K board which contains the rel ocated DOS.

Repeat this procedure for all the nenory cards present in
t he system

Next, select option 2 to change the disk paraneters. The
followi ng options will be displayed:

<1> CHANGE SLOT AND DRI VE
<2> CHANGE DI RECTORY SI ZE
<3> EXIT

Sel ect the appropriate option.

1) To change the slot and drive for the PSEUDO DI SK. The current
values are displayed at the top of the screen just under the
Copyright notice.

2) To change the nunber of directory sectors to be allocated for
t he PSEUDO DI SK (default -4 sectors)

Once all the paraneters have been entered, exit this nenu.
Then, to exit back to the main menu sel ect option 3.

The file PSEUDO PARAVETERS will then be updated with the new
paraneters, etc., and the main nenu displayed. The PSEUDO D SK is
not active at this tine.

. INSTALLING THE PSEUDO DISK

Once the disk paraneters, location and type of nenory boards
have been entered (above), the PSEUDO DI SK is ready to be
i nstall ed.

Sel ect option 3.

The system will load the appropriate Binary program PSEUDO
NRM or PSEUDO MWD, depending upon whether a normal or relocated
DOS is being used and initialize the PSEUDO DI SK with an enpty
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directory. The PSEUDO DI SK can be accessed in the sanme manner as
a real disk, wusing the slot and drive designation previously
specified (default slot 5, 6 D). Exanple: CATALOG S5 D wll
di splay the catal og of the PSEUDO DI SK.

I'V. RECONNECTING THE PSEUDO DISK

Because the PSEUDO DI SK system consists of special drivers
and some patches to DOS, every tinme the system is re—booted after
the PSEUDO DISK has been installed, these patches are overwit-
ten, resulting in disconnection of the PSEUDO DISK. Any files

placed on the PSEUDO DI SK are still present there, after the re-
boot (as long as the power remains on), however they are inacces—
sable until the driver routines and patches to DOS are re—nstal-
| ed.

Installation of these patches can be acconplished using
option 3 of the PSEUDO DI SK program however this wll result in
the directory being initialized, and any files present on the
PSEUDO DISK being wped out. The patches can be re—nstalled
W thout disturbing the PSEUDO DI SK directory by selecting option
4 of the nmenu in the PSEUDO DI SK program

V. PRECAUTIONS:

A.  Although checks have been placed in the installation and
reconnection routines in order to prevent sonme conflicts
between nmenory usage by the PSEUDO DISK and the
relocated DCS, care should be taken not to inadvertently
destroy data on the PSEUDO DI SK by |oading progranms or
data into portions of the <card(s) being used by the
PSEUDO DI SK (ex. loading BASIC into Bank 1 of the board
in slot 0, when this bank is being used by the PSEUDO
DI SK.

B. I NI TI ALI ZI NG DI SKS

Since the RWS subroutine within the DOS present in
menory has been patched to operate with the pseudo—di sk.

Care nust be taken when initializing disks. Wen a
diskette is initialized (using INIT function) wth the
pseudo—disk installed, a copy of the patched DOS is
witten to the diskette. This diskette wll not boot
properly because of the patches to DOS. It is therefore
reconmended that diskettes be initialized only under a
standard DOS, prior to installation of the pseudo—di sk,

so as to avoid this problem

C. It is not necessary to run the set—dp portion of the
PSEUDO DI SK every time it is installed, but only when
a change in configuration is desired (when the nenory
card(s) location(s) are changed).
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VI. USING THE PSEUDO DISK

Once the pseudo—disk has been initialized and installed(by
running the appropriate BASIC program or BRUNing the SATURN DI SK
progran), it can be used as a standard disk drive. Its directory
will be enmpty and files can be saved on it Ilike a real disk
drive. The nunber of files that can be stored on the pseudo—di sk
is limted to the amount of nenory being used for it. (Saturn 32K
boards, 64K, 128K and 16K cards)

Due to the unique organization of the PSEUDO-BISK (32
sectors/track), standard track and nibble copy programs cannot
generally be used to copy data to or from it. In fact, FID nust
be nodified to enable it to transfer files properly from a real
disk drive (16 sectors) to the pseudo disk (32 sectors). This
nmodification is acconplished by running the program MDD, pro-
vided on the distribution diskette included with the Saturn 64K
and 128K RAM boar ds.

MOD will nodify FID so that it can be used with the PSEUDO—
DISK, as well as wth the relocated DOS (see Chapter 4). The
modified FID can be used as a direct replacenent for FID (as
distributed on the DOS 3.3 system nmaster), wth or wthout a
PSEUDO-BI SK or the rel ocated DOS.

The data will remain on the pseudo—disk as long as power is
applied, or wuntil the data is deleted. The data is still present
even after a re—boot on the system

VIl. HOW IT WORKS

The PSEUDO DI SK system consists of the follow ng prograns:

1. PSEUDO DI SK— This is an Applesoft program which provides
the interface between the user and the nmachine | anguage
prograns ( PSEUDO. NRM PSEUDO. WD) that do the actual
patching of DOS and installation of the driver routines
for the PSEUDO DISK, for emulation of a disk drive. The
program generates a binary data file PSEUDO PARAMETERS
which contains information regarding the |location and
types of RAM boards in the system as well as the slot
and drive specified for the PSEUDO DISK. This file is
updat ed whenever the PSEUDO DISK is set—dp (option 2 of
the main nmenu.

2. PSEUDO. NRM— This program does the actual installation of
the PSEUDO DISK and initialization of the system
(including the directory, i f desired). The driver
routines for the PSEUDO DISK are |ocated between the
file butters and start of DOS, with H MEM being adjusted
downwar d.

3. PSEUDO. WD— Thi s program does the actual installation
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(and is executed by the BASIC program PSEUDO DI SK) and
initialization of the PSEUDO DI SK when the relocated
DOS is wused. The driver routines for the PSEUDO DI SK
are located just below the interface routines to the
relocated DOS ($BEOCO) with H MEM set to protect it
from being overwritten.
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Chapter 7
PASCAL PSEUDO-DISK

The encl osed SATURN SYSTEMS PASCAL diskette includes the follow ng
programs for use with Apple PASCAL version 1.1:

PSEUDO

ATTACH:

*FASTCOPY:

*FlI LEMARKER

*FlI LEMOVER:

* SLI DESHOW

GRAPHI CS:

A programto configure the system (i.e. to tel

the system where the nenory cards are | ocat ed,

This needs to be run only upon installation, unless
your nenory card(s) are noved.)

A set of programs which automatically install the
PASCAL PSEUDO-PI SK upon booting, if desired. If it
is already installed, it leaves it in place upon re-
booti ng.

A programto make a fast copy, fromany drive to or
fromthe PSEUDO-PI SK.

A programto select (“mark”) the nanes of files to
be “fast copied’” to the PSEUDO-BI SK upon booti ng.
This is done while viewing the directory.

A programto nove “marked files fromany drive to
the PSEUDO-BI SK with “fast copy” speed.

I ntended for use as a SYSTEM STARTUP program
provi sion has been made for the foll ow ng:

1. Chaining to a user STARTUP CODE program

2. Loading only those files desired, leaving files
required only for booting on the boot drive.

3. Not over—wwriting files on PSEUDO-PI SK during
rebooti ng.

4. Extensive error checking during file transfer.
(The followi ng include source textfiles.)

A denpnstration programthat reads several
“pictures” fromthe PSEUDO-BI SK and di spl ays them
on the high resolution screen.

A denmponstration program which illustrats saving
graphi cs generated within a program

*Copyright (1982) CUSTOM DATA SYSTEMS, Madi son, WI
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l. PASCAL PSEUDO-DI SK SYSTEM REQUI REMENTS:

A HARDWARE REQUI REMENTS:

An Apple Il with 48K of on board nenory, a |least one disk
drive (1-5 drives may be used) and a Saturn Systems Inc. 32K,
64K or 128K RAM Board, are the mininmm hardware requirenents, for
PASCAL pseudo—di sk operati on.

Any of the following expansion RAM cards may be used in slot
zero:
A) Appl e Language Card
B) 16K RAM card
C) Any Saturn RAM Board (32K, 64K, 128K)
Additional Saturn RAM Boards may also be placed in addi-
tional slots. The nenory on these cards (up to a maxi num of
256K) may be used as a PSEUDO DI SK.

B. SOFTWARE REQUI REMENTS:

The PASCAL Operating System version 2.1, and the Saturn
Syst ens PASCAL Di skette.

1. VOLUME ASSI GNMENT AND DI SK CAPACI TY:

The PASCAL (Qperating System version 2.1 assigns volune
numbers to disk drives in the following order: 4,5,11,12,9,10.
The Saturn PSEUDO DISK is installed as Volume #10, leaving room
for up to five additional drives to be install ed.

Unlike normal disk drives, PSEUDO DI SK nenory boards may be
installed in any available slot. A naxinmum of 256K nmay be insta-
Iled as a Saturn PSEUDO DI SK yielding 506 blocks available to the
user (after allowing 4 blocks for the disk directory and 2 for
t he boot strap).

The followi ng table shows the ampbunt of available menory for
various menory configurations.

Language Card Not e:

An article in the Decenber 1981 issue of “SOFTALK' nagazine
entitled “Make your Apple Mre Flexible” describes a nmethod of
nmodi fying the Apple Language Card in such a manner as to disable
the Autostart ROM Wth this nodification, the capacities |isted
for a 16K card may be obtained while using an Apple Language
Car d.
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AVAI LABLE CAPACI TY I N BLOCKS
(After allowi ng 4 blocks for the directory and 2 boot bl ocks)

Saturn Boards Installed with the foll ow ng:

Saturn Systens One Board, +Language +16K +32K
Board Type: Sl ot Zero: Car d: Car d: Car d:
32K Boar d: 26 50 58 90
64K Boar d: 90 106 122 154
128K Boar d: 218 218 250 284
Usi ng Two:

32K Boar d: 90 106 122 154
64K Boar d: 218 218 250 284
128K Board: 474 474 506 506

I, SETTING UP THE PASCAL PSEUDO-DISK: (confiquration)

A BACK UP YOUR PASCAL DI SKETTE BEFORE PROCEEDI NG

The Saturn Systens PASCAL Diskette is your key to using your
Saturn RAM Board wunder PASCAL. For this reason we believe you
should format a diskette and make a backup copy. This is easily
done using the SYSTEM FILER and the “wild card” provision.

B. USI NG PSEUDO. CODE TO CONFI GURE THE SYSTEM

All reference to the boot diskette in this chapter wll
refer to the diskette with SYSTEM PASCAL on it. For a two stage
boot, this wll be the second stage diskette. (This one wth

SYSTEM .PASCAL. )

1. Wth the SYSTEM FI LER, transfer the following files fromthe
Saturn Systens PASCAL Di skette to your boot diskette.

a) PSEUDO. CODE (The configurati on program
b) ATTACH. DATA (Used by SYSTEM ATTACH)

c) ATTACH. DRI VERS (Used by SYSTEM ATTACH)
d) PARAM DATA (Used by PSEUDO. CODE)
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2. Execute the file PSEUDO
A menu will be displayed:

APPLE PASCAL PSEUDO DI SK
COPYRI GHT 1982 Kenneth Roe
COPYRI GHT 1982 Saturn Systens, |nc.

<1> LOOK AT CONFI GURATI ON
<2> CHANGE CONFI GURATI ON
<3> PUT CONFI GURATION I N

ATTACH. DRI VERS AND EXI T
<4> EXIT

a) Select option 2 and nodify the slot contents to mtch your
system configuration, entering the location and type of all the
menory cards in the system Next, nodify the paraneters to set
the directory block count (default=4). NOTE: The directory block
count does not include the boot blocks. Thus, 6 blocks are not
avail able for file storage.

b) Select option 3 of the main nmenu to install the configuration
in ATTACH DRIVERS and to wite out the configuration paraneters
to PARAM DATA. ATTACH. DRIVERS wll then be set up for the given
system configuration.

3. Now transfer the files, SYSTEM ATTACH (from the distribution

di skette), ATTACH.DRIVERS (from your boot disk) and ATTACH DATA
(also from your boot disk) to a separate boot disk. These are

all the files that are necessary for installation of the pseudo—
di sk.

4. Now cold boot this disk, by turning the power off and back
on again with t he new y created boot di sk cont ai ni ng
SYSTEM ATTACH, ATTACH. DRI VERS, and ATTACH. DATA. SYSTEM ATTACH
will install the pseudo—disk wusing the files ATTACH DRI VERS and
ATTACH. DATA whi ch have been set up for it.

5. Now go to the SYSTEMFILER . by typing “F". When the
SYSTEM FILER pronpt |ine appears, type “V'° to get a list of
volunes on line. If all has gone well, you should observe that

the PSEUDO DISK is installed as volune #10, with the volune nane
“ PSEUDO"’ .

Every time you boot with your nodified root volunme diskette,
the PSEUDO DISK wll be installed automatically for you. By
transferring the files SYSTEM ATTACH, ATTACH. DRI VERS and ATTACH
DATA anot her diskette you will be able to install the PSEUDO DI SK
usi ng that diskette.

If any of the nenory cards are renoved or their |ocations
changed, it wll be necessary to run PSEUDO. CODE again to re-
configure the system Go back to the original boot disk which
contains PSEUDO. CCDE, PARAM DATA, ATTACH.DRIVERS and ATTACH. DATA,
and repeat steps 2 - 4 above.
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SUMVARY

1. Make sure that the files listed on the procedi ng page,
are present on the boot diskette.

2. Run PSEUDO, from the boot diskette. This will insure
PSEUDO will write out ATTACH. DRI VERS on the boot
di skette.

3. Transfer ATTACH. DRI VERS and ATTACH. DATA from this di sk
to a new boot disk

4. Transfer SYSTEM ATTACH to this new boot disk.

5. Install the new boot disk in drive #4 and turn the power
off, then turn the power on again to install the PSEUDO
DI SK.

V. DETAILS OF THE INSTALLATION PROCESS:

The PASCAL Operating System |looks for a SYSTEM ATTACH file
during one stage of execution of SYSTEM PASCAL during the boot
process. |If SYSTEM ATTACH is found, it is executed prior to
running SYSTEM STARTUP. The Saturn Systenms program PSEUDO is
designed to nodify the ATTACH DRIVERS code file, for permtting
transfer of information about nenory card locations, etc. SYSTEM
ATTACH then wuses the ATTACH DRIVERS file along with the ATTACH
DATA file to install the PSEUDO DI SK. The Operating System then
looks for a SYSTEM STARTUP file to execute next. |If SYSTEM
STARTUP is not found, the process ends by displaying the conmand
l'ine pronpt.

V. USING FASTCOPY

A PROGRAM DESCRI PTI ON

FASTCOPY is a very fast |oader program designed for use with
the Saturn PSEUDO DI SK under PASCAL.

Uploading a full diskette (280 blocks) from an Apple
mnifloppy to the PSEUDO DI SK may be acconplished in about 20
seconds.

Downl oading a full diskette (280 blocks) from the PSEUDO—
DISK to an Apple ninifloppy nmay be acconplished in about 30
seconds.

B. | NTENDED USE:

FASTCOPY was designed to be used to quickly transfer the
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contents of a mnifl oppy diskette to the PSEUDO DI SK.

The fast access tinmes of the PSEUDO DI SK may be utilized for files
thus transferred.

C EXECUTI NG FASTCOPY

VMr ni ng: Fastcopy is designed to over—waite any files
existing on the destination diskette. (See “intended use” above
and “notes” bel ow.)

FASTCOPY nmay be executed from any Vol une or Drive.

Upon execution, FASTCOPY will present a nenu for you to
sel ect U)ploading or D)ownl oading or Quit.

FASTCOPY will then ask for source or destination volume, as
appropriate, and performthe task indicated by your answers.

D. NOTES ON THE USE OF FASTCOPY:

FASTCOPY transfers the directory of the source and all the
blocks on the source or all the blocks that wll fit on the
destination, whichever is the smaller nunber. FASTCOPY wll then
nmodify the directory of the destination to show only those files
transferred in the event the source volune contained nore files
than would fit on the destination vol une.

FASTCOPY nmekes a Dblock for block transfer, noving the
directory and used and unused blocks, just as they appear on the
source. Thus, it is inmportant that the source volunme be crunched
(or have no unused blocks between files) in order to transfer as
many files as possible. If the destination is larger than the
source volume, then conplete transfer will always be obtained.

FASTCOPY nakes changes to the directory of the destination
volune after the transfer to show the nanes of the files

transferred. If all the files had not been transferred as
expected, based on the file space available on the destination
volunme, it is probably because unused blocks were transferred.

The solution to this problem is to crunch the source and run
FASTCOPY agai n.

FASTCOPY does not change the nanme of the PSEUDO DISK to that

of the source volune nanme. Thus the Pseudo—disk wll retain the
volume name “Pseudo” to distinguish it from the source volune
that you mmy desire to leave on line. Wen the contents of

PSEUDO are transferred back to a mnifloppy, the original nane of
the source volume is restored on the directory of that diskette.
This elimnates any problens that night otherwise be encountered
by having two volumes on line with the sanme nane.

57



E. ERROR CONDI TI ONS FLAGGED BY FASTCOPY:

FASTCOPY wi |l informthe operator when the follow ng
condi tions exist:
Condi tion: Action taken:
Source vol ume not on |ine: Message di spl ayed:

“Error reading source vol une.
“Press any key to return to
the menu”

Desti nati on volume not on line: Simlar action is taken, wth
destination volune cited in
message.

Boot volunme not on line at exit: Message displ ayed:
“Pl ace Boot Disk in drive #4”
“Press any key to return to menu”
VI. USING FILEMARKER:

A PROGRAM DESCRI PTI ON AND | NTENDED USE

FILEMARKER is a program that displays the directory of a
particular diskette and pernmits “nmarking” of files for transfer
by the program FlILEMOVER FILEMARKER builds a file of the
selected file names along with the volune nanme of the source
di skette and wites it to the Prefix Volume in a file named
FI LEMARKER. DATA.

FI LEMARKER displays the source and destination volune nanes
along with the contents of the source directory and the current
amount of space available in blocks on the destination.

The intended use of FILEMARKER is to build a list of files
to be noved by FILEMOVER automatically upon booting.

B. EXECUTI NG FI LEMARKER

FI LEMARKER may be executed from any drive or volune. The
program will ask for the source drive nunmber and display the
contents  of the directory in the drive indicated by your
response. (The drive nmust be either 4 or 5.) El even filenanes
of the directory are displayed at a tinme, along with the nanme of
the source volume and the destination volune. The destination
is assumed to be “Pseudo” on volune #10. This is built into the
program as the purpose of FILEMARKER and FILEMOVER is to nove
files to the Pseudo—disk automatically. (It is presuned that
this will be desired upon booting, to put the PASCAL system or
application software on Pseudo—di sk, )
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Along with the above information, FI LEMARKER di splays a
i ndicator which points to a file in the directory. This pointer
may be noved up or down the list of files with the Left and R ght
Arrow keys. A file may be selected for transfer or renoved from
the list to be transferred by pressing the spacebar, while the
indicator is pointing to its nane in the directory.

The ampount of space left on Pseudo—disk after each file
selection is made is indicated in the upper right corner of the
screen. The file's nunber position in the directory is indicated
at the bottom of the screen along with the indication of the
filees status as being “marked” or “unmarked” for transfer.
Also, an asterisk is printed by the file's nane to indicate this
condi tion.

The Left and Right arrow keys can be wused to scroll the
display so as to be able to display all of the files in the
directory.

A “Help” screen is provided and wll appear when FILEMARKER
is executed. In order to see the directory it wll be necessary
to press Control A The Help screen may be viewed at any tinme by
pressing Control A.

C. ERROR CONDI TI ONS FLAGGED BY FI LEMARKER

FILEMARKER will inform the operator if the following error
conditions exist: (After displaying the appropriate nessage,
FILEMARKER will exit if the boot volune is on line or pronpt for
the boot volune and then exit.)

Condi ti on: Action taken:
No di sk in source drive: Message di spl ayed

“Source volume is off line”
Pseudo—di sk not installed: Message di spl ayed:

“Pseudo is not installed”

No files on source disk: Message di spl ayed:
“Source directory is enpty”

No files marked by operator: Message di spl ayed:
“No files marked from source

Prefix volume not on line: Message di spl ayed:
“Insert program disk in any
drive, press Space to create
file” (At this point)
Pressing the Escape key will
exit the program without
creating a file.
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VI1. USING FILEMOVER:

A PROGRAM DESCRI PTI ON AND | NTENDED USE:

FILEMOVER is a wutility program designed to read a data file
(FI LEMARKER. DATA) containing a list of filenames that reside on a
floppy diskette and transfer these files from that disk up to the
Pseudo—bi sk. It has been designed to be a startup program whose
function is to pre-4toad the Pseudo-bisk wth files that are
regularly required by the user when the system is first turned
on. A provision has been made for execution of a wuser startup
program when FILEMOVER has fini shed.

B. EXECUTI NG FI LEMOVER:

| f FILEMOVER is renaned SYSTEM STARTUP, it will be run
automatically at boot—+inme. (Providing it is on the diskette you
are using to boot the system) However, if this is not desired

it may be started by executing the program whenever the Conmmand
pronpt is displayed. This nay be done wth FILEMOVER on any

volune or drive. FILEMOVER has no nmenu options, it wll run
automatically requiring operator response only when a condition
is det ect ed t hat requires oper at or i ntervention. (These

conditions are |listed bel ow)

If you desire another program to be run upon conpletion of
FI LEMOVER, such as a startup program nerely name your program
STARTUP. CODE. FILEMOVER attenpts to execut e a file naned
STARTUP. CODE as it finishes. Finding none, it exits normally,
and the Conmand |ine appears.

C NOTES ON THE USE OF FI LEMOVER:

(The file FILEMARKER DATA nentioned below is created by the
program FI LEMARKER. )

FILEMOVER attenpts to read FlILEMARKER DATA from the prefix
volunme. (This wll be the same as the Root Volunme nane at boot
time.) FI LEMOVER reads t he vol unme nane cont ai ned in
FI LEMARKER. DATA. Thi s vol unme nane poi nts to t he di skette
containing the files to be transferred. FILEMOVER then |ooks at
that volume for the files and transfers them to Pseudo—disk if
they are present. A report is mde to the screen as each file is
transferred and notice is given of each file requested but not
f ound.

If a file with the same nane is already present on Pseudo—
disk, as my be the case when rebooting, then no transfer takes
pl ace. The file present on Pseudo—disk is not over—witten.
FILEMOVER then continues noving files not already present but
requested, if there are such files.
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Except for system files, if a file suffix is not .TEXT,
or .CODE, that file will be copied as a data file.

Stating the | ast paragraph another way: SYSTEM. EDI TOR,
SYSTEM FI LER, etc. wll be noved properly as wll files ending in
PROGRAM  wi | | be transferred, but wll be nmarked in the disk
directory as a data file. A file labelled as such cannot be
executed by the system Wthout noralizing unduly, let it be said

that if the file suffix reflects the type of file that it
represents you should have no problens.

D. ERROR CONDI TI ONS FLAGGED BY FI LEMOVER:

Condi ti on: Action taken:
Pseudo not install ed: Message di spl ayed:
“Pseudo not installed” “Pressing
any key will exit program
Fil e FI LEMARKER not found: Message di spl ayed:
“List of files not found on disk”
“Pressing any key will exit program
Source vol ume not on line: Message di spl ayed:

“Insert data diskette in any drive”

A file is not found: Message di spl ayed:
“File name not found on source disk”
(No transfer is attenpted)

File handling error: Message di spl ayed:
(Opening or closing error) “Error in copying file”
“Pressing any key will exit”
(We beat a hasty retreat!)
Boot Volume is not on |ine: Message di spl ayed:
(As we attenmpt to exit) “Insert boot disk in boot

drive and hit any key.”

VIITIl. USING THE GRAPHICS DEMONSTRATION PROGRAMS:

The fol |l owi ng denmonstration progr ans as suppl i ed on
di skette, are designed to run in a system with a mnimm of two
drives. For Slideshow, an additional requirement is that of a
pseudo—disk with at Ileast 64 blocks free to hold the 4 high
resolution screens. 1In practical ternms, at least tw 32K cards
or a 64K card or larger nmust be install ed.

These programs are included for their tutorial value only
and wel |l —docunmented source is provided. It should be possible to
nodify the programse to show one slide at a time with a single
drive system and a single 32K card, if desired.
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The graphics denonstration prograns provided on the Saturn
Systens PASCAL diskette are neant to illustrate the way in which
graphi cs progranms nmay nove graphics to and fromthe Pseudo—di sk.

A EXECUTI NG SLI DESHOW

(The following expects that a boot volunme has been prepared
according to instruction in this chapter regarding installation a
Pseudo—di sk automatically upon boot wup, and sufficient nmenory
and drives are avail able.)

1. Boot up a two—drive system using Applel.

2. Pl ace the Saturn Systens PASCAL diskette in drive nunber 2.
(This is volume #5 under PASCAL)

3. When the Command |ine pronpt appears, type: “X'.

4. In answer to the question “Execute what file?”, type:

“#5: SLI DESHOW

5. Press the SpacEbar to begin the show, repeated pressing of
of the Escape key will eventually exit the program

I X. USI NG THE GRAPHI CS PROGRAM

The graphics program may be run wth a single 32K card
installed in slot 0 and a boot diskette set up to install this
as a PASCAL Pseudo—di sk.

1. Conplete steps one through five Ilisted under USING SLIDE—
SHOW

2. Answer the question “Execute What File?” by typing: “#5:
GRAPHI CS” .

3. As GRAPHI CS begins, a single pixel is presented on the

screen and you may have to turn the brightness and contrast
up on your nonitor to see it.

4. Hol di ng down the button on Paddle 1, you may draw |ines on
the screen using the control knobs on the two paddles. (One
is for horizontal, the other vertical.)

5. When you are quite content with your doodle, you may press
the button on Paddle O to watch the contents of the screen
be stored to the Pseudo—di sk and return to the screen.

6. The purpose of GRAPHICS is to present a programthat may be
easily nodified by the user to store graphics generated
within a programto the Pseudo—di sk. This is a different
situation than attenpting to load a binary file that repre-
sents a “Picture”. This program has been provided (along with
a wel | —docunented text file) solely for its tutorial value.
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CHAPTER 8

CP/M PSEUDO DISK

The CP/M PSEUDO DISK is a software package which sets up
Saturn RAM boards for wuse as a fast “RAM disk drive under the
CP/M operating system It wll operate wth Saturn 32K 64K
128K RAM boards, as well as standard 16K RAM cards. Patches are
made to the BIOS portion of CP/M to fool it into thinking that
the nmenory on the board(s) is just another disk drive. In this
respect the RAM board is nade to enulate a disk drive, and as a
result, applications prograns are be able to take advantage of
dramatically increased data transfer rate and throughput.

The software included in this package serves to set up the
PSEUDO DI SK system patch CP/M and install the ~controlling
routi nes. These functions are performed by the follow ng prograns:

PSEUDO. BAS This programis used to set up the PSEUDO
DI SK and includes a facility for telling the
system where the nenory cards are, as well as
the entry of disk parameters. The program
pat ches these paranmeters into the PSEUDO DI SK
installation progranms INIT.COM and I NI T2. COM

PSEUDO. COM Thi s machi ne | anguage program actually sets
up the PSEUDO DI SK driver routines with
appropriate paranmeters entered during the
set—p procedure. The programis | oaded and
execut ed by PSEUDO. BAS. I NI T. COM and
I NI T2. COM are created from PSEUDO. COM

I NI T.COM When this programis executed, it patches the
routines. It then initializes the PSEUDO DI SK

I NI T2. COM This program performs the same function as
INIT. COM except that it does not erase the
directory after installing the PSEUDO DI SK
driver routines.

PARAM DAT This file contains the paraneters entered
during the set—dp procedure (drive for PSEUDO
DI SK, | ocation and types of nenory cards,
etc) and is used by PSEUDO. BAS to generate
I NI T.COM and | NI T2. COM

There are two basic steps which nust be taken prior to using
t he PSEUDO DI SK
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1. The PSEUDO DI SK nmust be set up.

2. The PSEUDO DI SK drivers nust be installed and the
systeminitialized.

l. SETTI NG UP THE PSEUDO DI SK

This step involves telling the system where the nenory cards
are (which slots) and what portions of these are to be used. In
addition, the drive to be assigned as the PSEUDO DI SK and the
nunmber of directory blocks to be allocated is also specified.

The following files are required in order to set up the
PSEUDO DI SK.
PSEUDO. BAS
PSEUDO . COM
INIT. COM
INIT2 . COM
PARAM PAT

These files should be transferred to a disk containing the
CP/ M operating system and installed in drive A

1. Load MBASI C and RUN “ PSEUDO .
2. The following menu will be displayed:
CP/ M PSEUDO DI SK
COPYRI GHT 1982, SATURN SYSTEMS, | NC
<1> LOOK AT PSEUDO DI SK SET—UP
<2> SET UP THE PSEUDO DI SK
<3> SET UP INIT.COM AND | NI T2. COM
AND EXI T
<4> EXIT

VWHI CH OPTI ON?

At this point, select option #2. The systemwi |l then
di spl ay:
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CP/ M PSEUPO DI SK

DRI VE C: DI RECTORY BLOCKS 1
SLOT BANK SLOT BANK
12345678 12345678
0 4
1 5
2 6
3 7
Y=USED N=NOT USED C=RESERVED FOR CP/ M

(1> CHANGE SLOT CONTENTS
<2> CHANGE DI SK PARAMETERS
<3> EXIT

WHI CH OPTI ON?

Now sel ect option 1 to enter slot contents. The systemw || then
pronpt :

WHI CH SLOT?

At this point, enter the slot #of the first nenory card.

The systemwill then pronmpt for the type of card present (16K,
32K, 64K, 128K) Sel ect the appropriate type.

The system will then ask for the banks to be used in this card.
Enter Y for each bank to be wused, N for those banks to be
reserved. If the card is in slot 0, a request will be mde as to

whet her space should be reserved for CP/M (i.e. 56K CP/M

Repeat this sequence until all cards to be used by the PSEUDO
DI SK are specified.

Next, enter the disk paraneters by selecting option 2.

The option will display:
<1> CHANGE DRI VE
<2> CHANGE NUMBER OF DI RECTORY BLOCKS
<3> EXIT

1. Sel ect option 1 to change the drive to be assigned as the
PSEUDO DI SK (Default -C:)
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2. Select option 2 to change the nunber of directory blocks
(Default -1)

NOTE: Each directory block can hold 32 directory entries.

Once all of the <cards have been specified and the paraneters
entered, select 3 to exit and 3 once again to exit back to the
main menu. The system wll update the PARAMDAT file with the

new par aneters.

The last thing that nust be done prior to installation of
the PSEUDO DISK is to set up the INIT.COM and INI T2. COM fil es.

These prograns are what are used to install the PSEUDO DI SK
by patching CP/IM They are set up wth the paraneters entered
during the set—udp procedure (option 2).

Select option 3 at this tine to set up INT.COM and
INIT2.COM The system will access the disk and pause frequently
during this set up procedure.

Once these files have been set up, the program wll
term nate, exiting back to CP/M system | evel.

I'1. INSTALLING THE PSEUDO DISK

After the PSEUDO DI SK has been set wup, it is installed by
sinply executing the file INIT.COM This action results in the
driver routines to the PSEUDO DISK being loaded into the 1/0
configuration block and CP/M BIOCS being patched to utilize these
drivers. The last step in this initialization involves erasing
the directory of the PSEUDO DI SK.

The program INIT2.COM is identical to INT.COM except for
the fact that the directory is not erased.

This is useful if CP/M had been COLD Booted after the PSEUDO
DI SK had been installed, and access to the files present on the
PSEUDO DISK prior to the boot is desired. INIT2.COM wll not
wi pe out these files, whereas INIT.COM would destroy them because
it would erase the directory.

NOTE: It is not necessary to run the set—dp portion of the
PSEUDO DI SK every tine the PSEUDO DISK is to be installed. It is
only necessary to set up the PSEUDO DISK when a change in the
configuration is desired. (i.e. when the nenory card |ocations
are changed or the disk paraneters are nodified) In fact, the
only files which are necessary for installation of the PSEUDO
DISK (after set—dp has been acconplished) are INIT.COM and
I NI T2. COM
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[11. USING THE PSEUDO DISK

After the PSEUDO DISK has been installed, it is accessed
j ust Ii ke another disk drive, using the drive designation
assigned to it (default = C). Files can be transferred to and
fromit using standard file copy progranms such as PIP.

In fact, a submt file can be used to:

1. Install the PSEUDO DI SK.

2. Copy several files.

by using a single commnd.

FOR EXAMPLE, the following subnit file, XFER. SUB, wi | |

install the PSEUDO DISK (Drive C) and then copy files from Drive
Btoit simply by typing, SUBM T XFER.

V. LIMITATIONS AND REQUIREMENTS

1. The CP/M PSEUDO DISK will utilize up to 256K of RAM in
the form of SATURN 32K, 64K, or 128K RAM Boards as well
as 16K RAM Boar ds.

2. The PSEUDO DI SK driver routines reside in the portion of
the 1/0 configuration block reserved for user |I/0O
Driver Software. As a result, this space is unavail able
for user drivers after the PSEUDO DISK has been
i nstall ed.
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Chapter 9
TECHNICAL INFORMATION

I. ADDRESSING THE SATURN 64K AND 128K RAM BOARDS

The Saturn 64K RAM board contains 64K bytes(and the 128K RAM
board, 128K bytes) of RAM nenory, divided into 16K byte banks.
These banks are selected independently of each other, and in many
respects appear as four 16K RAM boards (for the 64K RAM board) or
eight 16K RAM boards (for the Saturn 128K board) occupying a
single slot.

Al of the 16K banks occupy the sanme nenory space as the
Apple main board ROM5, from $DOOO to $FFFF. In this respect,
they share the same nenory space as the ROVS. At any given tineg,
either the main board ROMS are accessed, or one of the 16K banks,
but not both. Since the ROM space from $DOOO to $FFFF is only
12K long, and each bank on the Saturn RAM board is 16K bytes in
size, only 12K each of these banks can be accessed at any given
time. This is because the 4K nenory space from $COO0 to $CFFF is
used by the Apple Il for 1/0 and cannot be shared by the RAM on
the Saturn 64K or 128K boards.

In order to access the full 16K bytes of each bank on the
Saturn board, the lower 4K of the RAM board address space is used
twice. Each 16K bank of the Saturn RAM board is divided into two
4K banks occupying the nenory space from $DOOO to $DFFF, and one
8K block from $ECOO to $FFFF. Wthin a given 16K bank, one nmay
select either of the tw 4K banks to occupy the space from $DOOO
to $DFFF.

One has access to the full 64K on the Saturn 64K board (128K
on the Saturn 128K board) by selecting it in 12K segnments. To
define a given segnent, two things nust be designated.

1. The 16K bank to be accessed.
2. The 4K bank to be used within this 16K bank.

The following convention has been established to describe the
Saturn 64K board. The four 16K banks are denoted 16K Bank 1, 16K
Bank 2, 16K Bank 3 and 16K Bank 4. Wthin each 16K bank, the
4K banks are described as 4K Bank A and 4K Bank B. In order to
di stinguish the 4K banks within 16K Bank 1 from those in 16K Bank
2, 16K Bank 3 or 16K Bank 4, the 4K bank designation is preceded
by 1, 2, 3 or 4, indicating the 16K bank to which it belongs.
Thus, 4K Bank | A describes the first 4K bank within 16K Bank 1.

The Saturn 128K RAM board is described in the sane nmnner as
the 64K board, wth the exception that it contains eight 16K
banks, rather than 4. These banks are denoted 16K Bank 1 through
16K Bank 8.
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The following nenory map depicts schematically the Banks
present on the 128K RAM board. Only the first 4 16K banks
di spl ayed are present on the 64K board.

$FFFF p—----eo-oo-o---

8K 8K
$EOO00 }----------p—— -

4K 4K 4K 4K
$po0O0 F———mm—ro o 1 . .

16K Bank 1 16K Bank 2
PFFFF pr— oo oo oo

8K 8K
$EOO00 }f--------- - — - - - - - -

4K 4K 4K 4K
$pOO0 b——rr o

16K- BANK 3 16K BANK 4
[ o ol o SHE————— -

8K 8K
$EOCO0 }p----------bssmmm - - - - - - oo

4K 4K 4K 4K
$pO0O0 L———— e o e -

16K BANK 5 16K BANK 6
] o ol o S

8K 8K
$EOO00 F---------- T BT

4K 4K 4K 4K
$D000 .-

16K BANK 7 16K BANK 8
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1. CONTROLLI NG THE SATURN 64K and 128K RAM BOARD

The Saturn 64K and 128K boards are controlled wusing 16
locations in the range $CONO — $CONF, where N = 8 + Saturn board
slot #. Thus for slot zero operation, the control addresses are
in the range $C080 to $CO8F. These locations are in the Apple’s
peripheral 1/0O space as described in Apple 1l reference manual,
p. 80. They are used by the Saturn 64K and 128K boards to control
the follow ng functions:

1. Sel ect the Saturn RAM board or the Apple main board
ROM

2. Sel ect the desired 16K bank to access.

3. Determ ne which 4K bank (A or B) within each 16K bank is
to be used.

4. Wite enable or wite protect RAM

In order to set the Saturn 64K or 128K board in a given
state, a nenory access to the particular |ocation corresponding
to the desired state is all that is required. This can be accom
plished by <either reading or witing to the |ocation. From
BASIC, a POKE or PEEK wll acconplish this nenory access. A
machi ne | anguage | oad or store will also serve the same purpose.

The lower 4 bits of the control address selects the npde of
operation of the Saturn 64K and 128K boards, as well as
determ nes which 16K bank is to be accessed.

A When address line 2 is low (A2=0) state selection is enabled.
In this case address lines 0, 1 and 3 determne the state which
is set as foll ows.

1. Address line 0O determnes whether the board wll be wite
enabled or wite protected. (AO = 0 for wite protect; AO = 1 for
write enabl e)

2. Address |lines 0O and 1 are used to determ ne whether the
mai n board ROMs are accessed, or the RAM on the Saturn board.

3. Address line 3 determines which 4K bank wthin the
sel ected 16K bank to use. (A3 = 0 for 4K bank A, A3 = 1 for 4K
bank B)

B. On the other hand when address line 2 is high (A2=l) 16K Bank

selection is enabled. The address Ilines 0, 1 and 3 determne
whi ch 16K bank is sel ected.
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The followi ng table summarizes the various node conbi nations
whi ch are avail abl e.

Cont r ol
Addr ess Functi on

$CONO 4K Bank A; RAM read; Wite protect
$CONI 4K Bank A; ROM read; Wite enabl ed
$CON2 4K Bank A; ROM read; Wite protect
$CONS3 4K Bank A; RAMread; Wite enabl ed
$CON8 4K Bank B; RAM read; Wite protect
$CON9 4K Bank B; ROM read; Wite enabl ed
$CONA 4K Bank B; ROM read; Wite protect
$CONB 4K Bank B; RAMread; Wite enabl ed
$CON4 sel ect 16K Bank 1

$CON5 sel ect 16K Bank 2

$CONG sel ect 16K Bank 3

$CON7 sel ect 16K Bank 4

$CONC sel ect 16K Bank 5

$COND sel ect 16K Bank 6

$CONE sel ect 16K Bank 7

$CONF sel ect 16K Bank 8

Not es:

N =8 + Saturn 32K board slot # ( for slot 0, N=8).

16K Bank 1 = 1st 16K bank of Saturn RAM board

16K Bank 2 = 2nd 16K bank of Saturn RAM board

4K Bank | A = 1st 4K bank of the sel ected 16K Bank

4K Bank | B = 2nd 4K bank of the sel ected 16K Bank

ROM r ead: The RAM on the Saturn board is disabled for
readi ng and the main board ROM enabl ed.

RAM r ead: The RAM on the Saturn board is enabled for

readi ng.

Wite enabl e: The RAM on the Saturn RAM board is enabl ed
for witing.

Wite protect: Data cannot be witten to the RAM on the
Saturn Board.

» This combination (ROMread and RAM write protect)
effectively disables the Saturn 64K or 128K board.
The board is in this state and Bank 1 is sel ected
upon power up.
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Using the appropriate node conbination (previous table), any
given byte of nenmory on the Saturn RAM board can be accessed. In
fact, in several nopdes (CONlL, CON9) the min board ROMs are
accessed during a read from $DOOO _$FFFF, whereas the RAM on the
Saturn RAM board is witten to during a wite operation. This
enables one to wite to the RAM while running BASIC in ROM which
occupies the sane address space. This is possible since BASIC is
being read from ROM while the program nmay in fact be witing to
RAM (vi a POKES) .

Not e Concerning Wite Enabling the RAM

In order to enable the Saturn 64K or 128K RAM board for
witing to RAM the corresponding control address (for node
desired) nust be accessed twice. This is required for any of the
wite enable npdes. |If the board is already in a wite enabled
state (e.g. $CONI), and another nobde is desired which is wite
enabled as well (e.g. $CON3), then only one access to the control
address corresponding to this new node is required. If on the
other hand, the board is in a wite protected state (e.g. CONO)
prior to the <change, two access to the control address are
required to write enabl e the board.

. SATURN 64K and 128K RAM BOARD MEMORY USE

A RELOCATED DOS

The relocated DOS occupies 16K Bank 2 and 4K Bank 2A, using
the full 12K of nenory space from $DOOO _$FFFF, for DOS, nonitor
routines and associated file buffers. This bank is enabled using
control address $CON3 and Bank select address $CON5. The 4K Bank
2B is not used by the relocated DOCS.

B. ALTERNATE BASI C

Wen the alternate BASIC (INTEGER for an Apple 11 plus;
Appl esoft for an Apple Il) is present in the Saturn RAM board, it
occupies 16K Bank 1 and 4K Bank |A and is enabled for reading
using control address $CONO and bank select $CON4. The 4K Bank
I B is not used by this BASIC.

C LED | NDI CATORS:

The Saturn 64K and 128K RAM boards contain 4 light emtting
di odes (LEDs) which provide some visual indication of the state
of the card. Three of the LEDs indicate which bank is selected
and the fourth whether the board is read enabl ed (RAM READ st at e)
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oriented face up,
RAM READ
$CONB) the RAM READ LED is "on"

The LEDs are defined as follows (left
with LEDs a the

When

t he

top of
read enabl ed

to right

when board is

the board), A3, A, AQ

(SCONO, $CON3,

$CONS,

There are 16 possible states for the LEDS:
BANK, STATE A3 A A0
16K bank 1, ROM READ of f of f of f
16K bank 2, ROM READ of f of f on
16K bank 3, ROM READ of f on of f
16K bank 4, ROM READ of f on on
16K bank 5, ROM READ on of f of f
16K bank 6, ROM READ on of f on
16K bank 7, ROM READ on on of f
16K bank 8, ROM READ on on on
16K bank 1, RAM READ of f of f of f
16K bank 2, RAM READ of f of f on
16K bank 3, RAM READ of f on of f
16K bank 4, RAM READ of f on on
16K bank 5, RAM READ on of f of f
16K bank 6, RAM READ on of f on
16K bank 7, RAM READ on on of f
16K bank 8, RAM READ on on on

D. DI AGNOSTI C PROGRAMS:

A nmenory test/diagnostic program is provided with the Saturn
64K and 128K RAM boards. program RAMIEST64K is used for
testing the nenory Saturn 64K board, and the program
RAMIEST128K is used testing a Saturn 128K board. Program

operation is identical

in both versions.

1. BRUN t he appropriate RAMIEST program

2. The programwi |l ask for the slot nunmber to test.
Respond with the slot # of the RAM board to be tested.

3. If an extensive nenory test, including refresh tests,
is desired follow the slot *with a “F".

for example, if the RAM board is in slot 0, then enter:
OF<CR>
to start the test.

4. The di agnostic test will
upon successful conpletion wil

ENTER SLOT NUMBERS TO TEST:

run for several m nutes, and
di spl ay the pronpt |ine:
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V. SPECIFICATIONS

A Menory
Type: dynam c
Access tinme: 200ns
Ref resh: 7 bit

B. Power consunption (average)
+5V | 60

C. Conpatible Parts
Mot or ol a
Fugi tsu
NEC
Hi t achi
OKi
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SATURN RAM BOARD WARRANTY

Saturn Systens, Inc. (551) warrants this product to be free
of defects in material and workmanship for a period of one (1)
year from the original date of purchase to the original wuser

only. During this period, 551 wll repair (or, at its option,
repl ace) this pr oduct free of char ge, provi ded that it
is returned with dated proof of purchase to Saturn Systens, Inc.,

3990 Varsity Dr., Ann Arbor, M 48104. This warranty does not
apply, if in the opinion of SSI, the product has been danmaged by
acci dent, m suse, negl ect or msapplication as a result of
service or nmodification by other than Saturn Systens.

TH'S WARRANTY IS IN LIEU OF ALL OTHER EXPRESS WARRANTIES, STATE-
MENTS OR REPRESENTATIONS, AND UNLESS STATED HEREIN, ALL SUCH
WARRANTI ES, STATEMENTS OR REPRESENTATIONS MADE BY ANY OTHER
PERSON OR FIRM ARE VAOD. ALL [IMPLIED WARRANTIES I N CONNECTI ON
WTH TH'S SALE, |NCLUDING THE WARRANTY OF MERCHANTABILITY, SHALL
BE OF THE SAME DURATION AS THE WARRANTY PERIOD STATED ABOVE.
SOME STATES DO NOT ALLOW LIMTATIONS ON HOW LONG AN | MPLIED
WARRANTY LASTS, SO THE ABOVE LI M TATI ON MAY NOT APPLY TO YOU.

IN THE EVENT THAT TH' S PRODUCT SHALL PROVE DEFECTIVE |IN WORKMAN-
SHP OR MTERIALS, YOUR SOLE REMEDY SHALL BE THE REPAIR OR
REPLACEMENT AS STATED IN TH'S WARRANTY, AND UNDER NO C RCUM
STANCES SHALL SATURN SYSTEMS BE LIABLE FOR ANY LOSS OR DAMAGE,
DI RECT, | NCl DENTAL OR CONSEQUENTIAL, ARISING OQUI OF THE USE OCF,

OR INABILITY TO USE, TH S PRODUCT. SOVE STATES DO NOT ALLOW THE
EXCLUSION OR LIMTATION OF |INCHDENTAL OR CONSEQUENTI AL DANMAGES,

SO THE ABOVE LI M TATI ON OR EXCLUSI ON MAY NOT APPLY TO YOU.

Saturn System | nc.
3990 Varsity Dr.
Ann Arbor, M 48104
Phone: (313)973-8422



