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Software Review

ProDOS

by Rob Moore

Although Apple Computer’s DOS 3.3 operating sys-
tem has more software available for it than any other per-
sonal computer operating system, it does have some
minor problems. Originally designed as an operating
system for small floppy disks, DOS 3.3 doesn’t easily
support 8-inch floppy disks or the increasingly popular
Winchester-technology hard-disk drives. Typically,
vendors of larger disk drives have resorted to supply-
ing DOS patches or special modified versions of DOS
3.3. Due to its heritage, DOS 3.3 also doesn't support very
large files, or interrupts, which are necessary for local
networking and other more advanced applications.

To remove these limitations, Apple is releasing Pro-
DOS, a totally new operating system for Apple II and
[le computers. According to Bill Schjelderup, product
marketing manager at Apple Computer Inc., ProDOS
is “designed to overcome the limitations inherent in DOS

/MYDISK/
/MYDISK/LETTERS/

PRODOS SYS

BASIC. SYSTEM SYS LETTERS/
STARTUP BAS

LETTERS DIR TOM. J TXT
GAMES - DIR MARY. S TXT
UTILITIES DIR MOM TXT

/MYDISK/UTILITIES/ /MYDISK/GAMES/

UTILITIES/ GAMES/
SUPERZAP BIN ARCADE DIR
DEBUGGER BIN ADVENTURES DIR
APA BIN
HEXDEC BAS

/MYDISK/GAMES/ADVENTURES

ADVENTURES/
ZURK BAS
CAVE BIN
QUEST BAS

/MYDISK/GAMES/ARCADE
ARCADE/

VIDEOBALL BIN
APPLE. WARS BIN
GERBIL.WARS BAS

Figure 1: A typical ProDOS directory structure. The pathname,
shown above each directory listing, describes the path followed to reach
a particular directory from the volume name on down. If the volume
specified is mounted anywhere in the system, ProDOS will find it
regardless of which drive it’s in.
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3.3 and provide a significantly improved base for applica-
tions software development.” Although ProDOS doesn't
make DOS 3.3 obsolete, Apple expects that most new
applications will be written under ProDOS because of
the numerous advantages it offers.

New Features

ProDOS provides a variety of new features and greatly
enhanced performance over DOS 3.3. Some of the new
ProDOS features include

esupport for Apple’s Profile 5-megabyte Winchester
hard-disk drive on an Apple II or Ile

eautomatic time and date stamping through built-in
drivers for the Thunderclock clock/calendar card (avail-
able from Thunderware Inc., 44 Hermosa Ave., Oakland,
CA 94618, (415) 652-1737) or through user-installed drivers
for other clock/calendar cards

oUnix-like nested directory structures and file types that
are compatible with the Apple IIl SOS operating system
so that disks can be interchanged between the two
machines

efile sizes that can range from 1 byte to 16 megabytes,
and the ability to randomly access any type of file
eup to 256 different types of files, including a number
of reserved user-defined types

esupport for up to four interrupting devices through
user-installed interrupt handlers

ea uniform machine-language interface that lets
assembly-language programs easily access and use all
the ProDOS features

suse of Apple’s 64K-byte extended 80-column text card
as a high-speed pseudodisk for ultrafast file accesses

For the average user who programs primarily in
BASIC, ProDOS adds a number of new commands and
increases the flexibility of many existing DOS 3.3-type
commands. In fact, the DOS command structure is
extensible—ProDOS includes provisions for additional
user-added commands to provide special features or
allow customization for a particular application.

ProDOS is also much friendlier to outside peripheral
vendors than DOS 3.3. ProDOS will automatically
recognize and use other disk devices of all sizes, pro-
viding they are designed to follow the interface-protocol
guidelines described in the ProDOS Technical Reference
Manual.

For software developers, it will now be possible to
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create one disk that will load on either the Apple II or
Apple III. The boot loader, common to both ProDOS and
SOS, recognizes the type of machine it boots on and at-
tempts to load SOS into an Apple III or ProDOS into
an Apple II or Ile. All you have to do is include both
operating systems and the necessary files on the same
disk.

Volumes, Directories, and Pathnames

A number of differences are found between ProDOS
and existing operating systems like Apple’s DOS 3.3 or
Digital Research’s CP/M. Where DOS 3.3 or CP/M specify
disks by their physical drive location (e.g., $6,D1 for DOS
3.3 or B: for CP/M), ProDOS uses volume names to
specify disks rather than the drive locations. Under DOS
33 or CP/M it's easy, for example, to delete the wrong
file or initialize the wrong disk by inadvertently insert-
ing the disk in the wrong drive. With ProDOS, errors
like these don't occur. If ProDOS can't find the specified
volume in a particular drive, it searches through all the
drives attached to the system until the volume is found
or the last drive is searched.

To help keep disk storage organized, ProDOS uses a
Unix-like system of nested directories known as a hierar-
chical directory structure. In addition to having a main
directory on each disk (or volume), ProDOS also allows
subdirectory files within the main directory. Each sub-
directory can hold files of any type, including further
subdirectories. This nested directory structure makes it
easy to keep large amounts of disk storage organized.
(Figure 1 shows an example of a typical ProDOS user’s
disk directory structure.)

To specify which directory is accessed at any given
time, ProDOS uses pathnames. A pathname describes
the path to follow through the various levels of direc-
tories until you reach the directory where your program
resides. For example, if you wanted to run a program
called Videowars in a subdirectory called Games, which
was in the main directory of a volume called Mydisk,
you could type

RUN /Mydisk/Games/Videowars

To avoid having to retype the entire pathname every
time you access a particular directory, ProDOS lets you
set up a pathname prefix, which specifies a default direc-
tory. If you enter a pathname without a leading slash,
it is automatically appended to the path stored in the
Pathname prefix, and the result is used as the actual
pathname. Using the previous example, we could set the
Pathname prefix to /Mydisk/Games/ and then simply
type RUN Videowars.

ProDOS's nested directories and pathname facility add
Some unique capabilities to your software. Programs can
Row keep their own directories and file types, avoiding
Some of the confusion encountered when all the pro-
grams on a disk are lumped into a single large directory.
On a large hard disk, you can easily partition the disk
Into logical areas for various types of programs and data
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At a Glance

Name
ProDOS

Type

Disk operating system software

Manufacturer
Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014
{408) 996-1010

Hardware Required

Apple Il or lle computer with a minimum of 64K bytes of
memory for operation with Applesoft BASIC; supports 128K-byte
memory configuration with Apple’s extended 80-column text
card .

Description .
Single-user, single-task operating system with significant per-
formance improvements over Apple’s DOS 3.3; includes hierarch-
ical directory structures, numerous predefined. and user-definable
file types, directory time and date stamping, support for up to
four interrupts, file sizes up to 16 megabytes, and block-oriented
disk I/O; ProDQS disks are compatible with Apple Il SOS disks
to allow easy file sharing between the two machines

Special Features

A 64K-byte column adapter card in the Apple lle auxiliary slot
can be used as a pseudodisk to provide significantly faster file
accesses; ProDOS provides support for Apple’s Profile 5-mega-
byte hard disk with the Apple lle interface card

Software

Software utilities available for ProDOS include Filer, a program to
initialize and copy whole disks or individua! files; Convert, used
to transfer files to or from DOS 3.3 disks; Exerciser, to access
ProDOS machine-language calls and functions; BASIC.SYSTEM,
a DOS command interpreter and user interface for Applesoft
BASIC; and Help, which adds a series of help screens to the
BASIC user interface; a BASIC Programming Examples disk can
be used along with the ProDOS tutorial material in the
documentation

Documentation

ProDOS User’s Manual provides a tutorial on the Filer and
Convert programs; ProDOS Technical Reference Manual
describes internal organization, machine-language calls, organiza-
tion of BASIC.SYSTEM, and how to interface additional device
drivers and interrupt routines to the ProDOS systemn; BASIC
Programming with ProDOS provides tutorial material and
describes how to use ProDOS features and files from programs
written in Applesoft BASIC

ProDOS Packages

ProDOS User’s Manual with /Utilities disk including Filer and
Convert

BASIC Programming with ProDQOS with BASIC/Examples disk
ProDOS Technical Reference Manual with the Exerciser pro-
gram on disk

ProDOS Tool Kit package includes 6502 macro assembler, text
editor, and debugger with 6502 Assembler/ProDOS Tools
Manual

[The above packages were tentative at the time this article was
written

Price and Availability

The price was not available at the time of writing; it is due to
be released in early 1984 and shipped with new Disk Il systems
after that
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“SEEDLING FILE" 0 TO 512 BYTES

"KEY*
DIRECTORY DATA BLOCK
ENTRY BLOCK

"SAPLING" FILE §13 TO 128K BYTES

“KeY*
DIRECTORY INDEX | BLOCK
ENTRY sLocK
DATA DATA
UP TO 256
BLOCK p—— — ) BLOCK | 5}, BYTE DATA BLOCKS
0 255
“TREE* FILE 128K + TO 16M BYTES
ey
DIRECTORY VaSTER | sLock
ENTRY DEX
BLOCK
INDEX INDEX
P TO 128
BLOCK [— =—— — ——~—| BLOGK
B BLOCK | inpEX BLOCKS
DATA DATA DATA DATA | UP To 32768
BLOCK f———— BLOCK BLOCK f—— ——{ BLOCK |512 BYTE
o 255 0 255 | DATA BLOCKS

Figure 2: ProDOS file-storage methods. ProDOS uses a growing
“tree” structure to provide efficient storage of files that can range from
1 byte to 16 megabytes. Files smaller than 513 bytes are stored in a
single data block and are referred to as “seedling” files. “Sapling”
files have an index block that holds block numbers of up to 256 data
blocks, thus providing storage for up to 64K bytes. The largest files,
stored as “tree” files, use a master index block to designate up to 128
index blocks, each of which can point to 256 data blocks.

As files grow or shrink during system operation, the file-storage
method is automatically changed as the file size crosses the boundaries

)

between “seedling,” “sapling,” and “tree” sizes.

files without having to resort to such tricks as making
the hard disk look like a number of separate, fixed-size
floppy disks.

Blocks and Files

Rather than dealing with physical disk tracks and
sectors like DOS 3.3 does, ProDOS reads and writes
512-byte blocks. The conversion from disk sectors to
blocks is handled by each disk’s driver routines. For ex-
ample, if ProDOS were reading a block from a disk that
stored data in 128-byte sectors, the disk driver would
read four sectors and supply the data to ProDOS as a
single 512-byte block. Since ProDOS simply supplies a
block number to the disk driver, it is completely indepen-
dent of the physical disk-sector sizes or the number of
sectors per disk track.

254  February 1984 © BYTE Publications Inc.

MAIN-SYSTEM MEMORY LANGUAGE~CARD AREA RAM

$FFFF $FFFF
APPLESOFT DISK DEVICE DRIVERS
IN FOOO b~ — — o e — e ]
ROM $ PROOOS ML! ALTERNATE 4x
0000 sE000 (2) RAM BANK
PERIPHERAL ROM's RESERVED FOR PRODOS MLI
SYSTEM 170 FUTURE USE (1}
$coo0 $0000
SYSTEM GLOBALS
($BFO0-$BFFF)
BASIC GLOBALS
($BE00- $BEFF)
BEGO
$ BASIC. SYSTEM PROG
$9800 +1K FILE BUFFER
BASIC "HIMEM®
USER AREA
F
§2000 136K1 0 HOLDS PROGRAM,
WORKSPACE VARIABLES, HI-RES
GRAPHICS SCREEN AREA
s0800 BASIC "LOMEM®
TEXT SCREEN 1
$0400
2ERO PAGE,
STACK PAGE.
¢ INPUT BUFFER
0000

Figure 3: A memory map of a 64K-byte Apple II or lle with Pro-
DOS and SYSTEM.BASIC installed. ProDOS is stored primarily in
the language-card area of memory, and BASIC.SYSTEM resides in
the area formerly occupied by DOS 3.3. Coincidentally, a ProDOS
system provides about the same amount of free BASIC user space as
a DOS 3.3 system.

To efficiently accommodate files that can range from
1byte to 16 megabytes, ProDOS stores files in three dif-
ferent ways (shown in figure 2). Depending on a file’s
size, it will be stored as either a “seedling” file, a “sap-
ling” file, or a “tree” file. Files with sizes between 1 byte
and 512 bytes are stored as seedling files—the data is
stored in a single disk block. A sapling file can range
in size from 513 bytes to 64K bytes. ProDOS creates an
index block that holds the block numbers of up to 256
data blocks, each of which can store 512 bytes of data.
Files larger than 64K bytes are stored as tree files that
can consist of up to 32,768 data blocks or 16 megabytes’
of data. To store a tree file, ProDOS uses a master index
block that holds the block numbers of up to 128 index
blocks, each of which can specify 256 data blocks. As
files grow or shrink during disk operations, ProDOS
changes the storage method automatically—the entire
process is completely transparent to the user.

Inside ProDOS

From the BASIC user’s point of view, many ProDOS
commands are virtually identical to existing DOS 3.3
commands. However, ProDOS is a completely new
design internally. It is normally located in the language-
card area of memory and prevents the use of Apple’s In-
teger BASIC that is loaded there, under DOS 3.3, (Figure
3 shows a memory map of a 64K-byte Apple II or lle with
ProDOS installed.) When used with assembly-language
programs, ProDOS uses only the memory above hexa-
decimal BFOO, leaving 45.75K bytes of free memory space
in a 64K-byte machine.

Also unlike DOS 3.3, ProDOS doesn't include any user
interface. All commands are passed to ProDOS through
a set of 24 machine-language calls to the ProDOS MLI
(machine-language interface), which are similar to the
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Figure 4: A detailed block diagram of an Apple II or Ile with Pro-
DOS and BASIC.SYSTEM installed. Arrows indicate the flow of
control through the system. ProDOS includes device-driver routines
for Apple's Disk 11 floppy-disk and Profile hard-disk drives. Also in-
cluded are drivers to handle the /RAM pseudodisk and a Thunderclock
clock/calendar card. Any other disk or clock/calendar devices require
additional routines installed, Other interface cards with on-board
ROM drivers will be recognized and operate properly, providing that
they follow Apple's various interface guidelines.

set of calls used by the Apple Ill's SOS operating system.
No provision for user-entered commands exists within
ProDOS itself. Instead, ProDOS is designed to work
with various .SYSTEM programs, which translate user-
entered commands into the appropriate ProDOS calls.
(Figure 4 shows a block diagram of a typical BASIC user’s
ProDOS system.)

To maintain a consistent DOS interface while allow-
ing Apple to alter the internal code in the future, Pro-
DOS uses a 256-byte page of memory as a ProDOS
globals page. The globals page is used to hold the ad-
dresses of all disk-driver routines, interrupt handlers, the
clock-calendar routine (if installed), and the call address
of ProDOS itself. It also holds a memory bit map that
is used to indicate which pages of memory are currently
used so ProDOS won't overwrite them during a load.
The globals page is the only part of ProDOS that Apple
guarantees will be consistent when future versions are
released. No matter where ProDOS itself is loaded
(depending on memory size), the globals page will
always be in the same place and contain the same data.
To allow programs to deal with future versions of Pro-
DOS, the globals page also includes data to indicate the
version of ProDOS currently installed in the machine
and data to indicate the type of machine it’s installed on.
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Currently, the system recognizes the Apple II series of
computers or Apple IIls running in Apple II emulation
mode. However, room is available for future expansion.

Curiously, ProDOS won't work on most of the Apple
IT work-alikes. On a Franklin, for example, it hangs up
during the boot process and coincidentally leaves Ap-
ple’s copyright message on the screen. This is unfor-
tunate for the owners of these machines, but you can't
really expect the people at Apple to spend much time
getting new software to work on unauthorized copies
of its hardware.

BASIC.SYSTEM

Most users will talk to ProDOS through the .SYSTEM
program called BASIC.SYSTEM, which provides an ex-
tended set of DOS 3.3-like commands to Applesoft
BASIC. When BASIC.SYSTEM is loaded, it resides just
beneath ProDOS in memory. Coincidentally, it leaves
about the same amount of free memory as DOS 3.3.

Most BASIC.SYSTEM commands are compatible with
the equivalent DOS 3.3 commands to allow existing
BASIC programs to run with minimum alterations. A
few seldom-used commands have been removed, how-
ever, and a number of new commands have been added
and existing commands extended. You can now, for ex-
ample, use OPEN, READ, WRITE, and CLOSE to access
any type of file (including directories), and you can use
BLOAD or BSAVE on any part of any type of file.

One of the most interesting new commands is simply
a dash, a “run anything if possible” command. By typing
“ - filename”, you can run a BASIC program, run a
binary program, execute a text file of commands, or load
and run a new .SYSTEM program.

To help you deal with ProDOS’s nested directories,
BASIC.SYSTEM provides a PREFIX command. You can
use it to either set the pathname prefix to specify a
default directory or to read back the current pathname
prefix onto the screen or into a program variable.

BASIC.SYSTEM also provides I/O (input/output) com-
mands that are much more flexible than those found in
DOS 3.3. Instead of just using PR# or IN# to specify an
I/O slot for input or output, BASIC.SYSTEM provides
extensions to these commands that allow you to specify
a particular address in memory to call for input or out-
put or even to assign new addresses to given 1/O slots.
For instance, if your printer-interface card is in slot 1 and
you have a special printer-driver routine loaded into
hexadecimal address 300, you could type PR#1,A$300.
From then on, any output normally sent to slot 1 would
be sent to your routine at hexadecimal 300 instead. An-
other way to accomplish the same result would be to
type PR# A$300 when you want to turn the printer on
and PR#0 when you want to turn it off. -

Adding Commands to BASIC.SYSTEM

In addition to providing a variety of flexible DOS
commands, the BASIC.SYSTEM command structure is
also extensible—you can add your own commands for
special applications. By changing a pointer location in
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Listing 1: A listing of the two benchmark programs used to perform
the disk access-time tests for the 500-record file. The programs used
for the Apple Ill and the IBM PC were similar. A 500-record file is
created by the program in listing 1a and is read by the program in
listing 1b (see “The Apple III and Its New Profile,” September 1982
BYTE, page 92).

(1a)

20 Ds = CHR$ (4): REM
80 NR = 500

100 PRINT D¢ ; "OPEN TEST"
110 PRINT D$; “READ TEST"
140 FOR I = 1 TO NR

160 INPUT B

180 NEXT 1

200 PRINT D$;"CLOSE TEST"
220 PRINT "DONE"

CNTRL-D

(1b)

20 Df = CHRS$ (4): REM CNTRL-D

40 AS = "123456781234567812345678112345678"
60 Bs = AS + AS$ + AS 4+ AS

80 NR = 500

100 PRINT D$;“OPEN TEST"
110 PRINT D$;"WRITE TEST"
140 FOR I = 1 TO NR

160 PRINT BS

180 NEXT 1

200 PRINT D$;"CLOSE TEST"
220 PRINT "DONE"™

ﬁ

Apple lle Applelle Appleill IBMPC

ProDOS DOS33 SOS PC-DOS
Write 500 records 36 175 37 32
Read 500 records 35 221 33 23
Write 32K-byte file 19 44 - —
Read 32K-byte file 5.5 31 — —

Table 1: A comparison of the relative floppy-disk access times of
ProDOS and DOS 3.3 with times indicated in seconds. Times for
the IBM PC and the Apple Il are included for reference purposes.
The 500-record file consisted of sequential 128-character records
terminated with carriage returns, giving a total file size of just
less than 64K bytes. (Benchmark programs used are shown in
listing 1.) ProDOS appears to operate effectively six or seven times
faster than DOS 3.3.

the BASIC.SYSTEM globals page, you can specify the
address of an external command routine, which will be
called if BASIC.SYSTEM gets an unrecognized
command.

Apple’s Help and APA (Applesoft Programmer’s Assis-
tant) programs are two interesting examples of added
BASIC.SYSTEM commands. Running the Help program
on the /Examples disk adds a special HELP command
to the system. You can then type HELP followed by any
DOS command, and a screen of information describing
that particular command will be quickly loaded from the
Helpscreens file on the disk and displayed.

When you run APA, it adds a series of program editing

258  February 1984 © BYTE Publications Inc.

and debugging commands. Some of the commands
added by APA let you renumber your program lines,
merge two BASIC programs, use automatic line number-
ing, hold a program in a special memory area, compress
a program to remove all REM statements, and obtain an
XREF (cross-reference) listing of variables versus line
numbers.

Performance

According to Apple, DOS 3.3 transfers data to or from
an Apple Disk II at about 1K bytes/sec while ProDOS
transfers data at 8K bytes/sec. These figures are the raw
transfer rates and do not include overhead time to ac-
cess directories, open file buffers, or pass the data to Ap-
plesoft BASIC.

To evaluate the actual effective speed improvement, I
used the same disk-access speed benchmarks used to
evaluate the Apple III (see “The Apple III and Its New
Profile,” September 1982 BYTE, page 92). The evaluation
included additional tests to write and read a 32K-byte
file of binary data, simulating a large program store or
load. (The benchmark programs used are shown in
listing 1, and the test results are summarized in table 1)

The performance increase with ProDOS was im-
pressive. ProDOS ran five to six times as fast as DOS
3.3 when accessing text-file records or reading the 32K-
byte binary file and about twice as fast when first storing
the binary file. In fact, the times for ProDOS were almost
the same as the times recorded for the Apple Il run-
ning SOS, the progenitor of ProDOS.

It wasn’t possible to use the same benchmark
programs to measure the access times to the /RAM
pseudodisk because /RAM provides 62K bytes of space
while the benchmark program writes a 63.75K-byte file.
However, the times to save and load the 32K-byte binary
file were roughly 1.2 and 0.4 seconds respectively.

BYTE did not receive an Apple Ile Profile hard-disk
drive for evaluation. However, based on the test results
with the Apple III Profile, you should expect an addi-
tional improvement in overall disk speed of a factor of
three to four.

Utility Software

Along with ProDOS itself and BASIC.SYSTEM, Apple
provides three utility programs: Filer, to manipulate disk
files and volumes; Convert, to transfer files between Pro-
DOS and DOS 3.3 format disks; and Exerciser, to access
the ProDOS MLI commands.

Filer is used primarily to copy files or whole disks or
to initialize new ProDOS disks, but it also provides
options that let you delete or rename files, rename
volumes, alter file write-protection, and list ProDOS
directories. To help the novice user, Filer provides a series
of built-in tutor screens that explain the various Filer
commands and options. Filer is also useful when you're
moving files from one directory to another on the same
disk. You could, for example, create a new subdirectory
called Games and then use Filer to copy all your game
programs from the main directory to Games. If the name
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of each game program ended with the same suffix, the
Filer wild-card character (=) could be used to accomplish
the copy with a single Filer command.

Convert can be used to copy files in either direction
between ProDOS and DOS 3.3. Since ProDOS uses dif-
ferent filenaming conventions than DOS 3.3 (filenames
can be 15 characters long and cannot contain spaces),
Convert modifies DOS 3.3 filenames by truncating them
to 15 characters and changing any spaces to periods.

Both Filer and Convert appear to be well written and
user-friendly. The prompting is clear and unambigu-
ous—it will be difficult to make an error using either
program.

Exerciser is primarily a tool for system program
developers. It can be used to manually execute each of
the ProDOS MLI calls and to modify areas of memory.
Exerciser should be used with caution. It will be very
easy for an unwary user to damage the data on a disk
because Exerciser lets you read or write data onto any
disk block. However, it should be invaluable for debug-
ging systems or for patching a damaged disk.

Documentation
Although the manuals I received for review were early
draft copies, the ProDOS documentation looks excellent.

At $75 and $99 respectively, PRINTERFACE™ All three manuals are well Written, containing numerous
and GRAPHICARD™ are the right parallel interface exa'm.ples and special cautionary messages when de-
products for your Apple II, Il +, Ile or Apple’” scribing areas where problems might occur.
compatible system. The ProDOS User's Manual explains how to use the

But don't be fooled by those low prices. Filer and Convert utilities. Written at a level suitable for
High performance features and high reliability rank beginners, it takes you step by step through each
make them the right choice for serious printing Filer and Convert function, explaining any new term en-
requirements. countered along the way. I found the ProDOS User’s

PRINTERFACE, for example, offers 27 easy Manual to be the least needed of the manuals supplied

commands that let you format text, send con-
trols to the printer. You can even dump
80-column text screen from your Apple Ile.
GRAPHICARD gives you all that, plus graphics
. capabilities for 37 of the most popular printers.

because both Filer and Convert are menu-driven and vir-
tually bulletproof. You simply progress from menu to
menu, selecting the options you want—it’s almost im-
possible to make any serious mistakes.

Eight additional commands permit a variety of BASIC Programming with ProDOS will probably be the
graphics, screen dumps, including side-by-side, most read of the ProDOS manuals. Even though much
top-to-bottom, double size, inverse, emphasized, of the material included will already be familiar to DOS
rotated and mixed text and graphics. For Apple 3.3 users, it explains all the new ProDOS commands and
II owners, the GRAPHICARD will give 80-column options and includes descriptions of ProDOS directories,
screen dumps from the Videx™ 80-column board. pathnames, and file types. For the beginner, BASIC Pro-

By the way, if you buy PRINTERFACE and gramming with ProDOS includes all the information
decide later that graphics would be nice, there's necessary to learn to use ProDOS effectively. A large per-

an easy-to-install upgrade kit that'll do the trick
just fine.

Both cards clearly give you more for your
money. And both are warrantied for five years.
That's right, five years.

centage of the manual is spent explaining text files. It
includes chapters that describe how text files are created
and accessed, how to use random-access files, and how
to create files of commands as Exec files. The appendixes

So drop into your local dealer and ask about include descriptions of the differences between DOS 3.3
PRINTERFACE and GRAPHICARD today. Two more and ProDOS when using Applesoft BASIC, a summary
practical products from Practical Peripherals. of ProDOS commands and features, descriptions of all

error messages, and a complete glossary of all terms
ggmlﬂ% used.
PERIPHERA

The ProDOS Technical Reference Manual provides a com-
plete description of ProDOS’s inner workings. It will be
invaluable to anyone who wants to write a system pro-
gram, install his or her own device drivers, or deal with

31245 La Baya Drive, Westlake Village, CA 91362
{213) 991-8200 « TWX 910-336-5431

*Suggested retail price.
**Apple is a registered trademark of Apple Computer, Inc.
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ProDOS from assembly language. It includes chapters
that describe files and pathnames, calls to the ProDOS
MLI, writing system programs, and adding routines to
ProDOS. Appendixes provide descriptions of the file-
storage methods and directory formats, disk organiza-
tion, the relationship between ProDOS and SOS, and
how to use the Exerciser program. ‘

ProDOS Packages

At the time this was written, Apple had tentative plans
to market four different ProDOS packages. For assembly-
language programmers, there will be a ProDOS Tool Kit
with a new version of Apple’'s EDASM editot/assembler,
a debugger program, and the 6502 Assembler/ProDOS
Tools Manual. The new version of EDASM includes
macros and supports the various ProDOS file types and
pathnames. Apple will also market a package that con-
sists of the ProDOS Technical Reference Manual and the
Exerciser program—useful if you want to write additional
device drivers or .SYSTEM programs that interface
directly to the ProDOS MLI. A BASIC users package will
include BASIC Programming with ProDOS along with the
BASIC /Examples disk. A utilities package will combine
the ProDOS User’s Manual with a /Utilities disk holding
Filer and Convert.

Pricing hadn’t been set when this article-was written.
Most previous Apple software packages of this type have
cost less than $100.

De Smet C

PCDOS — CP/M-86 — MPM-86 — CCP/M-86

$109

= OUTSTANDING PRICE/PERFORMANCE
“SIEVE"” Benchmark
135 bytes compiled — 6144 bytes linked
65 sec. compile (disk) — 11.5 sec. run (10 iterations)

« FULL DEVELOPMENT PACKAGE

C Compiler, Assembler, Linker, Librarian and
Full Screen Editore Native 2.0 Support

« COMPLETE IMPLEMENTATION
FULL K & R — plus — STDIO LIBRARY
Both 8087 and Software Fioating Point

To order specify OS & DISK SIZE/FORMAT.
Calif. residents add 6% sales tax.

C WARE

PO Box 710097 San Jose, CA 95171-0097
(408) 736-6905
PCDOS Trademark IBM — CP/M Trademark Digital Research

Conclusions

ProDOS provides a significantly improved operating
system for Apple II and Ile computers. With disk ac-
cesses about six times faster than DOS 3.3, files up to
16 megabytes long, and support for Apple’s Profile
5-megabyte hard-disk drive, ProDOS provides an en-
vironment that will make it easier for applications
developers to write the increasingly sophisticated soft-
ware required by the business community. Using disk
and file formats that are compatible with the Apple III's
SOS operating system, ProDOS allows development of
software that will boot up and run properly on either
machine—loading ProDOS on Apple IIs or Iles and
loading SOS on Apple IlIs.

For the more casual user, ProDOS may initially seem
more complex to learn than DOS 3.3 due to its nested
directory structure and increased command options.
However, it will be easier to keep your programs orga-
nized under ProDQOS, and the volume names and path-
names will prevent errors that could occur under DOS
3.3 if the wrong slot # or drive were specified. You should
note that ProDOS does not make DOS 3.3 obsolete.
There is no need to convert existing software to ProDOS
unless you need the increased performance or new
features.

For hardware developers, ProDOS provides a uniform
protocol that lets you interface virtually any type of disk-
like storage device without resorting to the now common
DOS patches. If Apple’s interface guidelines are fol-
lowed, foreign disks will be recognized and used prop-
erly without requiring any alterations to the operating
system. (This will also make life a little easier for users.)

On the minus side, neither Apple’s UCSD Pascal nor
Apple CP/M is compatible with ProDOS, and this may
prolong some existing problems. Current suppliers of
hard disks for the Apple II generally provide software
that lets you partition your disk into areas for DOS 3.3,
Pascal, and CP/M, because the three operating systems
are not compatible. On the Apple III, Pascal resides on
the SOS operating system and shares the nested direc-
tory/pathname facilities to manage disk storage. I hope
to see a new Pascal for the Apple II with the same fea-
tures. In the interim, Apple will supply software that
will let you partition your Apple Ile Profile hard disk into
separate areas for ProDOS and Apple’s Pascal 1.1 oper-
ating system.

To summarize, Apple’s new ProDOS represents a
significant improvement over the existing DOS 3.3 oper-
ating system and includes features that are unavailable
with most other personal computer operating systems.
Although it may not be worth the effort to convert your
existing DOS 3.3-based software to ProDOS, its capabil-
ities give it some strong advantages for development of
new programs.m

Rob Moore (Warner Hill Rd., RFD #5, Derry, NH 03038) is a design engi-

neering manager with an interest in FORTH, graphics, and computer music.
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