APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

Apple ][ Conputer Famly
Techni cal Docunent ati on

File Type Notes

Appl e Conputer -- Devel oper CD -- March 1993

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 1 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HUBRHHHHH T R
### FI LE: FT. Assign. Form
HARHHBHHH AR RS HHH AR HHH AR HHH AU R AR RS HH AR R R R R R R

Request for File Type and Auxiliary Type Assi gnnent
Appl e Devel oper Technical Support

Bef ore you ship your application, you nust request file type and auxiliary
type assignnents for files you create from Appl e Devel oper Techni cal Support.
File type and auxiliary type conbinations are used to identify files and their
contents. The linmted supply of file types requires that file types be
defined generically and that specific auxiliary types be assigned by Apple for
application use.

If you use a file type or auxiliary type which is not assigned to you, future
versions of the Apple Il or 11GS systemsoftware may identify your files with
the wong application, resulting in unpredictable results. For exanple, you

m ght accidentally use a type for your data files that future system software
will identify as code.

Appl e assigns as many auxiliary types as you need in the appropriate file
types. W also try to direct you towards file format standards that increase
your application's ability to work with other applications. Assigned file
type and auxiliary type conbinations are used by the Finder(TM to identify
files on machines with sufficient nmenory.

For nore information, please see "About File Type Notes" and the letter that
comes with this form or contact Devel oper Technical Support if you have any
further questions.

If you are requesting nore than one assignnent, please copy this formand send
us one copy for each assignment. You do not have to fill in the entire
address if the forns are attached to each other. Thank you.

Send the conpleted formto

Appl e Devel oper Technical Support
Attn: Apple Il File Type Assignnent
20525 Mariani Ave. MS 75-3T
Cupertino, CA 95014

Appl eLi nk: Al DTS

Internet: All DTS@\ppl! eLi nk. Appl e. com
MCI Mail: AIIDTS (264-0103)

Devel oper Narne:

Addr ess:

Techni cal Cont act:

Tel ephone (daytine):

Product Nane (required):

Generic type of data in file:
(Use "About File Type Notes"
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as a guide)

Kind of file as you wish it to
appear in the Finder(TM:
(30 characters nmaxi mum

### END OF FILE FT. Assi gn. Form

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 3 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

BHAHBHBHBHEH R BB B H BB R R R BB R R R R BB
### FILE FT. Letter
HHHBHHHHBHHBH BB R R R R R B A R AR R

Dear Apple Il Devel oper

Pl ease find enclosed the formfor a requested File Type and Auxiliary Type
assignnent for Apple Il conputers. Because the nunber of file types is
severely limted (256 total), Apple Conputer defines file types as generic
descriptions of file contents and assigns specific auxiliary types to

i ndi vi dual devel opers for specific file formats. These conbi nati ons nust be
assigned by Apple, not solely arbitrated, due to the specialized assignnent
nature of generic file type descriptions.

Pl ease copy the formand use it to request all file type and auxiliary type
assi gnnent s.

The followi ng pointers nmay assist you and prevent delays when requesting an
assi gnnent :

0 You may use previously docunented file formats without obtaining an
assignnent for them (for example, you do not have to request an
assignnent for text files, Apple Preferred graphics files or Audio IFF
sound files).

0 You may use file types $F1 through $F8 at your conveni ence. Apple does
not and will not arbitrate or docunent the use of these files.

0 You should request an assignnent if you create new file formats that you
wish to identify froma directory entry. For exanple, text files are
identified by a file type of $04. |If you wish to be able to identify
your files simlarly, you should request an assi gnnent.

o Many prograns identify files only by file type and not by auxiliary
type. These prograns only identify your files by the general category
of the file type, so it is inportant that we assign the best-suited type
to your files. Please be as specific as possible in the "Generic type
of data in file" field so we don't have to ask you for nmore infornation.

o Al fields on the formare required and nust not be left blank. [If you
cannot fill out a field (for exanple, your program doesn't have a fina
nane yet), please use tenporary file types and auxiliary types in file
types $F1 through $F8 until all the information is available. |If
requesting multiple assignnments, you may | eave the address, technica
contact and tel ephone nunber lines blank as long as the forns are
attached to each other and one of themhas all the fields conpleted.

0 We can accommmpdate nultiple requests (several conbinations for one
program, but we cannot acconmopbdate requests where the auxiliary type
field has been used as a field of flags. Only Apple Conputer, Inc. can
make such assignments, and then only for files that are systemw de and
not specific to a particular application

0 \When your application ships using your assignnent, tell us. Qherw se
we do not publish or acknow edge the assignhment in any way to the world
at large, and it is not included in the systemsoftware. W do not w sh
to pre-announce anyone's software.
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0 Please use a separate formfor each requested file type and auxiliary
type assignnent.

If you can, we would appreciate the file format so we can publish it in an
Apple Il File Type Note. Mdre information can be found in "About File Type
Notes". |If you have further questions, please feel free to contact us at the
address on the registration form

Thank you,

Appl e Conputer, Inc.
Devel oper Techni cal Support

### END OF FI LE FT. Letter

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 5 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHH#HH R R R R R R R R R R R R R R R R R R R H
### FI LE: FTN. 00. XXXX
HH#HI R HT R R H T R R R R R R R R R R R R R R AR H

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $00 (0)

Auxiliary Type: All

Ful I Nane: Typel ess file

Short Nane: Unknown

Witten by: Matt Deat her age March 1990

Files of this type and auxiliary type contain data that is unknown to the
file's creator.

Files of type $00 contain data that is unknown to the programthat creates the
file. There are instances where prograns, especially utilities, have to
create files before they know the eventual file type and auxiliary type of the
file. A good exanple of this is a tel econmunications programthat downl oads a
file without a Binary Il or other header to preserve the file's attributes.

Not knowi ng the file type, the programhas little choice but to assign the
file as an "unknown" type until such tinme as the real file type can be

determ ned or assigned.

Fil es should be given type $00 when the creating program cannot determne the
real file type. Reasonable guesses can be nade (to continue the above
exanpl e, a tel ecomuni cations program m ght assign file type $04 for all files
transferred without protocol, guessing that ASCI| transfers are probably for
ASCI | Text files).

File type $00 is not to be used for files regularly used by applications
sinply because the application programmer didn't wish to obtain a file type
and auxiliary type assignnent.

The auxiliary types for this file type are reserved; any files created of type
$00 should be created with auxiliary type $0000.

### END OF FI LE FTN. 00. Xxxxx
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HHH#HH R R R R R R R R R R R R R R R R R R R H
### FI LE: FTN. 01. XxXXX
HH#HI R HT R R H T R R R R R R R R R R R R R R AR H

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $01 (1)

Auxiliary Type: All

Ful I Nane: Bad Bl ocks file

Short Name: Bad bl ocks

Witten by: Matt Deat her age March 1990

Files of this type and auxiliary type contain blocks that should not be used
by the file system

Files of type $01 contain physical nedia blocks that should not be used by the
file system A utility programcan scan a di sk |ooking for blocks that cannot
be read and can then synthesize a file containing those blocks. Such a file
shoul d have type $01.

Files of this type should not be touched. |If a programfinds one, it should
leave it alone. |If you nust delete such a file, be sure to doubl e-check with
t he user.

Versions of ProDOS 8 prior to 1.8 can cause file systemcorruption (on ProDOS
di sks, of course) if you attenpt to delete a file of bad bl ocks, so be sure
not to do this. Attenpting to delete a bad blocks file is only marginally
reasonabl e for people manually attenpting disk repair. A bad bl ocks scanning
utility does not need to delete the old bad blocks files before creating new
ones; it should just create new files as necessary. Apple Conputer, Inc.
does not support deleting a bad bl ocks file.

The auxiliary types for this file type are reserved; any files created of type
$01 should be created with auxiliary type $0000.

### END OF FI LE FTN. 01. xxxx
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: FTN. 08. 0000
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $08

Auxi liary Type: $0000 to $3FFF

Ful | Nane: Apple Il Gaphics File

Short Name: Graphics File

Revi sed by: Matt Deat her age May 1989
Witten by: Matt Deat her age Novernber 1988
Files of this type and auxiliary type contain standard Apple Il graphics
files.

Changes since Novenber 1988: The offset was incorrectly listed as +121
i nstead of +120. The hexadeci mal value of $78 is correct.

Files of type $08 and any auxiliary type less than or equal to $3FFF contain a
standard Apple Il graphics file in one of several nodes. After deternining
that the auxiliary type is not $4000 or $4001 (whi ch have been defined for

hi gh-resol uti on and doubl e high-resol ution pictures packed with the Apple I1GS
PackBytes routine), you can determ ne the node of the file by exam ning byte
+120 (+$78). The value of this byte, which ranges fromzero to seven, is
interpreted as follows:

Mbde Page 1 Page 2
280 x 192 Black & Wiite 0 4
280 x 192 Limted Col or 1 5
560 x 192 Black & Wite 2 6
140 x 192 Full Col or 3 7

Note that some nodes only apply to high-resolution while some only apply to
doubl e hi gh-resol ution

The format of the file is as foll ows:

+000 to +8191 Byt es H gh-resolution image or portion of
doubl e hi gh-resol ution i mage stored
in auxiliary nmenory.

+8192 to +16383 Byt es Portion of double high-resolution
i mge stored in nmain nmenory (not
present for high-resolution).

File type $08 was originally defined as an Apple /// FotoFile, but nowit is
useful for those applications that wish to save high-resolution or double

hi gh-resolution data with a file type other than $06, which is a standard
binary file. |If you choose to use this type, you should renenber that ol der
appl i cations which do not check the auxiliary type may attenpt to interpret
these files incorrectly.
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### END OF FILE FTN. 08. 0000
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: FTN. 08. 4000
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $08

Auxi liary Type: $4000

Ful I Nane: Packed Apple Il Hi-Res G aphics File

Short Name: Packed Hi-Res File

Witten by: Matt Deat her age Novenber 1988

Files of this type and auxiliary type contain a packed Apple Il Hi-Res
graphi cs screen.

Files of type $08 and auxiliary type $4000 contain a packed Apple Il Hi -Res
graphi cs screen which has been packed with the same al gorithmthat PackBytes
on the Apple IIGS uses. This algorithmtakes the 8K graphics screen and
produces a file with an indeternmi nate length and internal format, so no "node
byte" at offset +121 is supported as it is with other files of type $08.

You can display a file of this type and auxiliary type by loading it, using
UnPackBytes to decrypt the data, noving it into a high-resol ution display
buffer ($2000 or $4000 in the standard Apple |l nenory naep), then sinply
toggling the appropriate display soft switches.

File type $08 was originally defined as an Apple /// FotoFile, but nowit is
useful for those applications that wish to save high-resolution or double

hi gh-resolution data with a file type other than $06, which is a standard
binary file. |f you choose to use this type, you should renenber that ol der
appl i cations which do not check the auxiliary type may attenpt to interpret
these files incorrectly.

### END OF FILE FTN. 08. 4000
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: FTN. 08. 4001
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $08

Auxi liary Type: $4001

Ful I Nane: Packed Apple Il Double H -Res Gaphics File

Short Narre: Packed Double H -Res File

Witten by: Matt Deat her age Novenber 1988

Files of this type and auxiliary type contain a packed Apple |l Double H -Res
graphi cs screen.

Files of type $08 and auxiliary type $4001 contain a packed Apple Il Double
H - Res graphics screen which has been packed with the sane al gorithmthat
PackBytes on the Apple |1 GS uses. This algorithmtakes the 16K graphics
screen (auxiliary menmory portion first) and produces a file with an
indeterminate length and internal format, so no "node byte" at offset +121 is
supported as it is with other files of type $08.

You can display a file of this type and auxiliary type by loading it, using
UnPackBytes to decrypt the data, noving the first half into auxiliary nenory
at location $2000, nmoving the second half into main menory at |ocation $2000,
then sinply toggling the display soft switches and annunciators to turn on
doubl e hi gh-resol uti on node.

File type $08 was originally defined as an Apple /// FotoFile, but nowit is
useful for those applications that wish to save high-resolution or double

hi gh-resolution data with a file type other than $06, which is a standard
binary file. |If you choose to use this type, you should renenber that ol der
applications which do not check the auxiliary type may attenpt to interpret
these files incorrectly.

### END OF FILE FTN. 08. 4001
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HHH#HH R R R R R R R R R R R R R R R R R R R H
### FI LE: FTN. 19. XxXXX
HH#HI R HT R R H T R R R R R R R R R R R R R R AR H

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $19 (25)

Auxiliary Type: All

Ful I Nane: Appl eWrks Data Base File

Short Nane: Appl eWorks DB Fil e

Revi sed by: Matt Deat herage & John Kinder, Caris Corporation July 1990
Witten by: Bob Li ssner February 1984

Files of this type and auxiliary type contain an Appl eWwrks(R) Data Base file.
Changes since Septenber 1989: Corrected the description of offset +337 in the
header.

Files of type $19 and any auxiliary type contain an Appl eWrks Data Base file.
Appl eWrks is published by Claris. daris also has additional information on
Appl eWorks files SEG PR and SEG ER. For information on Appl eWrks, contact
Claris at:

Claris Corporation

5201 Patrick Henry Drive
P. O Box 58168

Santa O ara, CA 95052-8168

Techni cal Support
Tel ephone: (408) 727-9054
Appl eLink: daris. Tech

Custoner Rel ations
Tel ephone: (408) 727-8227
Appl eLink: daris.CR

Appl eWrks was created by Bob Lissner. AppleWrks 2.1 was done by Bob Lissner
and John Kinder of Claris. AppleWrks 3.0 was done by Randy Brandt, Al an Bird
and Rob Renstrom of Beagle Bros Software with John Kinder of Caris.

Definitions

The followi ng definitions apply to AppleWrks files in addition to those
defined for all Apple Il file types:

VRL Data base nultiple record | ayout

SRL Dat a base single record | ayout

RAC Revi ew Add/ Change screen

DB Appl eWorks or /// E-Z Pieces Data Base

SS Appl eWorks or /// E-Z Pieces Spreadsheet
WP Appl eWorks or /// E-Z Pieces Wrd Processor
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AW Appl eWorks or /// E-Z Pieces

Auxiliary Type Definitions

The vol une or subdirectory auxiliary type word for this file type is defined
to control uppercase and | owercase display of filenanes. The highest bit of
the | east significant byte corresponds to the first character of the fil enang,
the next highest bit of the least significant byte corresponds to the second
character, etc., through the second bit of the nost significant byte, which
corresponds to the fifteenth character of the fil enane.

Appl eWorks perforns the following steps when it saves a file to disk

1. Zeros all 16 bits of the auxiliary type word.

2. Exanmines the filenanme for |owercase letters. |If one is found, it
changes the corresponding bit in the auxiliary type word to 1 and
changes the letter to uppercase.

3. Examnes the filenane for spaces. |If one is found, it changes the
corresponding bit in the auxiliary type word to 1 and changes the
space to a period

When files are read fromdisk, the filename and auxiliary type information
fromthe directory file entry are used to determ ne which characters should be
| ower case and whi ch periods should be displayed as spaces. |f you use the
auxiliary type bytes for a different purpose, AppleWrks will still display
the filenames, but the wong letters are likely | owercase.

Fil e Version Changes

Certain features present in AppleWrks 3.0 files are not backward-conpati bl e
to 2.1 and earlier versions. Such features are noted in the text. Appl eWrks
Data Base files which may not be | oaded by versions prior to 3.0 are
identified by a non-zero byte at |ocation +218, referred to as | ocation

DBM nVer s.

Those features added for AppleWrks 2.0, 2.1 and 3.0 not previously docunented
are indicated with that version nunber in the margin.

Dat a Base Fil es

Data base files start with a variable |length header, followed by 600 bytes for
each report format (if any), the standard values record, then variable length
i nformation for each record

Header Record

The header contains category nanmes, record selection rules, counts, screen
positioning information, and all other non-record specific information.

+000 to +001 Wor d The nunber of bytes in the remainder
of the header record. Use this
count for your next ProDOS read from

t he di sk.
+002 to +029 I gnore these bytes.
+030 Byt e Cursor direction when the Return key
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is pressed in SRL. $01: Order in
whi ch you defined categories or $02
Left to right, top to bottom

+031 Byt e What direction should the cursor go
when you press the Return key in the
MRL? D)own or R)ight.

+032 to +033 I gnore these bytes.

+034 Byt e Style of display that
Revi ew Add/ Change was usi ng when the
file was saved: R SRL. Slash (/): ML.

+035 Byt e Nunber of categories per record.
Val ues from $01 to $1E

+036 to +037 Vord Nunber of records in file.
If DBM nVers is non-zero, the high
bit of this word may be set. If it
is, there are nore than eight
reports and the remaining 15 bits
contain the true nunber of records

defi ned.

+038 Byt e Nunber of reports in a file, maxinmm
of 8 (20 for 3.0).

+039 to +041 I gnore these bytes.

+042 to +071 Byt es For each of up to 30 col umms,

showi ng the nunber of spaces used
for this colum on the MRL. Be sure
you understand that categories may
have been rearranged on the MRL.
Byte +042 refers to the | eftnost
columm on the MRL.

+072 to +077 I gnore six bytes.

+078 to +107 Byt es For up to 30 categories on the ML,
the defined category that appears in
each position. Byte +078 is the
| eftnost colum of the MRL and has a
val ue from $01 to $1E that defines
whi ch of the category nanes appears
in this position. These nunbers
change as a result of changing the
| ayout of the MRL.

+108 to +113 I gnore six bytes.

+114 to +143 Byt es For up to 30 categories on the SRL,
the horizontal screen position
These are changed as a result of
changi ng the layout of the SRL.
Appl eWor ks nmakes sure that these
entries, and the vertical screen
positions, are kept in order from
left toright within top to bottom

+144 to +149 I gnore these six bytes.

+150 to +179 Byt es For up to 30 categories on the SRL,
the vertical screen position

+180 to +185 I gnore six bytes.

+186 to +215 Byt es For up to 30 categories on the SRL,
whi ch of the category nanes appears
in this position. These change as a
result of changing the SRL. This
nunber refers to the category nanes
l'isted bel ow.
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3.

ww
oo

0

+216 to +217 I gnore two bytes.

+218 Byt e DBM nVers. The m ni num versi on of
Appl eWrks needed to read this file.
This will be $00 unless there are

more than 8 report formats; it wll
then contain the version nunber 30
($1E) or greater.

+219 Byt e The first frozen colum in the titles.
+220 Byt e If this is zero, no titles are
present. If non-zero, this is the
| ast frozen col um.
+221 Byt e Leftnost active colum. This is

zero-based; if this value is zero
it neans columm one, etc.

+222 Byt e Nunber of categories on MRL. WII
be less than or equal to the nunber
of categories in the file. SRL
di splays all categories, so there is
no equi val ent nunber for SRL.

+223 to +224 Wor d For the first line of RAC sel ection
rules. Zero nmeans no sel ection
rules, while any other value refers
to the category nane that is tested
The high byte will always be zero.

+225 to +226 Wor d Cat egory nane for the second |ine of
RAC sel ection rules. Zero neans
that there is only one line.

+227 to +228 Wor d Cat egory nane for the third |line of
RAC sel ection rules. Zero means
that there is no third line.

+229 to +230 Vord For the first line of RAC rul es,
which of the tests is to be applied.
1 nmeans equal s, 2 neans greater than
and so on.

+231 to +232 Wor d Test for the second line of rules,
i f any.

+233 to +234 Wor d Test for the third line, if any.

+235 to +236 Vord Continuation code for the first
line: 1: And, 2: O, 3: Through

+237 to +238 Wor d Continuation code for the second line.

+239 to +240 Wor d Conti nuation code for the third line.
Not possible, so it is always zero.

+241 to +272 String Maxi mum |l ength of 30 bytes.
Conparison information for the first
Iine RAC sel ection rules.

+273 to +304 String Conparison for the second line.

+305 to +336 String Conparison for the third |line.

+337 to +356 I gnore these twenty bytes.

+357 to +378 String Nane of the first category. Maxi mum
I ength of 20 bytes. |If the file has
only one category, the header record
will end here.

+379 to +400 String Nanme of the second category, if any.
This area will not be on the header
record if there is only one category.

+401 22 Bytes Additional 22 byte entries for al
remai ni ng categories. The size of
the header record depends on the
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nunber of categories. Space is not
mai nt ai ned past the |ast category.

Report Records

Report records follow the header record. One of the header record categories
tells you how many report records to expect. The nunber will be fromzero to
eight. Each report record is 600 bytes, and contai ns:

+000 to +019 String Report nane. Maxi mum|length of 19 characters.

+020 to +052 Byt es Colum width for up to 33 colums in
a tables-style report format. Byte
+020 is for the leftnmost colum on a
tabl es-style report. There can be
up to 30 categories fromthe file,
plus 3 nore cal cul ated col utms
For | abels-style report formats, the
value is a byte that has the
hori zontal position of this
category, relative to the left
mar gi n.

+053 to +055 Skip 3 bytes.

+056 to +088 Byt es For tables-style: Nunber of spaces
to be printed at the right of
justified col ums.
For | abels-style: Vertical position
on the report for each of up to 30
categories. A value of 1 neans that
category is on the first line of
| abel s-style report.

+089 to +091 Skip 3 bytes.

+092 to +124 Byt es For up to 33 colums of tabl es-
style: Values from1l to 30 refer to
whi ch category name appears in this
columm on the report. Values of
$80, $81 and $82 are the three
cal cul ated categories, fromleft to
right.
For | abels-style: Sane as tables-
style, mnus the cal cul ated categories.

+125 to +127 Ski p these three bytes.

+128 to +160 Byt es For up to 33 columms of tabl es-
style: $99 neans no foot totals, O
t hrough 4 nmeans the nunber of
deci mal places for a foot total
For | abels-style: For up to 30
categories on report, Bool ean bytes
whet her or not category nanes are to
be printed.

+161 to +163 Ski p these three bytes.

+164 to +196 Byt es For up to 33 columms of tabl es-
style: $99 nmeans left justified, O
through 4 nmeans right justified with
0 to 4 decimal places.
For up to 30 categories of |abels-
style: Bool ean bytes whet her or not
to float (QA-J) this category up
against the category to its left.
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+197 to +199 Ski p three bytes.
+200 Byt e Nunber of categories on report.

I ncl udes cal cul ated categories, if any.
+201 Byt e Tabl es-style. If there is at |east

one cal cul ated category, this
contains values from1l to 33: which
col umm of the report.
Label s-style: Values from3 to 21
Position of the Iine on the screen
that says "Each record will print nn lines.'

+202 Byt e Tabl es-style: Same as +201, but for
the second cal cul ated category, if any.
Label s-style: Unused.

+203 Byt e Tabl es-style: Same as +201, but for
the third cal cul ated category, if any.
Label s-style: Unused

+204 Byt e Tabl es-style only: If there is a
group total colum, this byte states
whi ch of the category nanes is used
as a basis. Values from1l to 30

+205 Byt e Platen width value, in 10ths of an
inch. For exanple, a value of 8.0
inches entered by the user will show
as 80 or $50.

+206 Byt e Left margin value. Al inches
val ues are in 10t hs.
+207 Byt e Ri ght margin val ue.
+208 Byt e Characters per inch
+209 Byt e Paper length value, in 10ths of an inch
+210 Byt e Top margin val ue.
+211 Byt e Bott om mar gi n val ue.
+212 Byte Li nes per inch. 6 or 8.
+213 Byt e Not relevant. Probably always a "C."
+214 Byt e Type of report format.
H tables-style, V: labels-style.
+215 Byt e Spacing: S(ingle, D(ouble, or

T(riple. Expect these three
letters, even in European versions.
+216 Byt e Print report header. Bool ean
+217 Byt e Tabl es-style: |If user has specified
group totals, Boolean, just print
the group totals.

+218 Byt e Label s-style: Boolean, onmit the
line when all entries on the line
are bl ank.

+219 Byt e Label s-styl e: Bool ean, keep the

nunber of lines the same within each record.
+220 to +301 String 80-byte string. Title line, if any.
+302 to +323 String Tables-style. 20-byte string. Nane

of the first calculated category, if any.
+324 to +355 String Tables-style. 30-byte string.

Cal culation rules for first

cal cul ated category, if any.
+356 to +409 String Tables-style. Nane and rules for

second cal cul ated category, if any.
+410 to +463 String Tables-style. Nane and rules for

third cal cul ated category, if any.
+464 to +477 String |If user has specified "Send specia
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codes to printer," this is a 13 byte
string containing those codes.
+478 Byt e Bool ean: Print a dash when an entry
i s bl ank.
+479 to +592 Wirds & Strings
Record selection rules. Exact sane
format as described in the header record.
+593 to +599 Unused

Dat a Records

Data records follow the report records. The first data record contains the
standard val ues. Each followi ng data record corresponds to one data base
record

These records contain all of the categories within one streamof data. The
category entries are in the sane order that the category names appear in the
header record.

Bytes +0 and +1 are a word that contains a count of the nunmber of bytes in the
remai nder of the record

Byte +2 of each record will always be a control byte. Qher control bytes
within each record define the contents of the record. Control bytes may be:

$01- $7F This is a count of the nunber of follow ng bytes
that are the contents of a category.

$81- $9E This (mnus $80) is a count of the nunber of
categories to be skipped. For exanple, $82
means skip two categories.

$FF This indicates the end of the record.

The information in individual categories rmay have sone special coding so that
date and tine entries can be arranged (sorted).

Date entries have the follow ng fornat:

+000 Byt e $C0 (192). Identifies a date entry.
+001 to 002 Two byt es

ASCI | year code, like "84" ($38 $34).
+003 Byt e ASCII nonth code. A neans January,

L nmeans Decenber.
+004 to +005 Two bytes
ASClI | day of the nonth, like "31" ($33 $31).

Time entries have the following format:

+000 Byt e $D4 (212). ldentifies a tinme entry.
+001 Byt e ASCI | hour code. A neans 00 (the
hour after m dnight). X nmeans 23,
the hour before mdnight.
+002 to +003 Two bytes
ASCIl mnute code. Values fromOO to 59.

File Tags

Al'l Appl eWsrks files normally end with two bytes of $FF;, tags are
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anything after that. Although File Tags were prinmarily designed by
Beagl e Bros, they can be used by any application that needs to create or
modi fy an Appl eWsrks 3.0 file.

Because versions of Appl eWrks before 3.0 stop at the double $FF, they
sinmply ignore tags.

The File Tag structure is as follows:

+000 Byt e Tag ID. Should be $FF

+001 Byt e 2nd I D byte. These values will be
defined and arbitrated by Beagl e
Br os Sof t war e. Beagl e may be
reached at:

Beagl e Bros Inc
6215 Ferris Square, #100
San Di ego, CA 92121

+002 to +003 Wor d Data length. |If this is the |ast
tag on the file, the I ow byte (+002)
will be a count of the tags in this
file, and the high byte (+003) wll
be $FF.

+004 to nnn Byt es Actual tag data, imediately
foll owed by the next four-byte tag
I D. These bytes do not exist for
the | ast tag.

There is a nmaxi mum of 64 tags per file. Each tag nay be no |arger than
2K.

Appl eWrks is a registered trademark of Apple Conmputer, Inc. licensed to
Claris Corporation

### END OF FI LE FTN. 19. xxxx
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $1A (26)

Auxi liary Type: All

Ful I Nane: Appl eWorks Word Processor File

Short Name: Appl eWrks WP Fil e

Revi sed by: Matt Deat herage & John Kinder, CLARI'S Corp. Sept enber 1989
Witten by: Bob Li ssner February 1984

Files of this type and auxiliary type contain an Appl eWwrks(R) Wrd Processor
file.

Changes since May 1989: Updated to include Appl eWrks 2.1 and Appl eWr ks
3.0.

Files of type $1A and any auxiliary type contain an Appl eWwrks Wrd Processor
file. AppleWwrks is published by CLARIS. CLARI S al so has additi onal

i nformati on on AppleWrks files SEG PR and SEG ER. For information on

Appl eWrks, contact CLARI S at:

CLARI' S Corporation

5201 Patrick Henry Drive
P. O Box 58168

Santa Cl ara, CA 95052-8168

Techni cal Support
Tel ephone:  (408) 727-9054
Appl eLink: daris. Tech

Cust oner Rel ations
Tel ephone: (408) 727-8227
Appl eLink: daris.CR

Appl eWrks was created by Bob Lissner. AppleWrks 2.1 was done by Bob Lissner
and John Kinder of CLARIS. AppleWrks 3.0 was done by Al an Bird, Rob Renstrom
and Randy Brandt of Beagle Bros Software with John Kinder of CLARIS.
Definitions

The following definitions apply to AppleWrks files in addition to those
defined for all Apple Il file types:

VRL Data base nultiple record | ayout

SRL Dat a base single record | ayout

RAC Revi ew Add/ Change screen

DB Appl eWorks or /// E-Z Pieces Data Base
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SS Appl eWorks or /// E-Z Pieces Spreadsheet
WP Appl eWorks or /// E-Z Pieces Wrd Processor
AW Appl eWorks or /// E-Z Pieces

Auxiliary Type Definitions

The vol une or subdirectory auxiliary type word for this file type is defined
to control uppercase and | owercase display of filenanes. The highest bit of
the | east significant byte corresponds to the first character of the fil enane,
the next highest bit of the |least significant byte corresponds to the second
character, etc., through the second bit of the npost significant byte, which
corresponds to the fifteenth character of the fil enane.

Appl eWrks perfornms the followi ng steps when it saves a file to disk

1. Zeros all 16 bits of the auxiliary type word.

2. Examines the filenane for |owercase letters. |If one is found, it
changes the corresponding bit in the auxiliary type word to 1 and
changes the letter to uppercase.

3. Examines the filename for spaces. |If one is found, it changes the
corresponding bit in the auxiliary type word to 1 and changes the
space to a period

When files are read fromdi sk, the filenane and auxiliary type information
fromthe directory file entry are used to deterni ne which characters should be
| ower case and whi ch periods should be displayed as spaces. |f you use the
auxiliary type bytes for a different purpose, AppleWrks will still display
the filenanmes, but the wong letters are |likely | owercase.

File Version Changes

Certain features present in AppleWrks 3.0 files are not backward-conpati bl e
to 2.1 and earlier versions. Such features are noted in the text. AppleWrks
Word Processor files which may not be | oaded by versions prior to 3.0 are
identified by a non-zero byte at |ocation +183, referred to as | ocation

SFM nVer s.

Those features added for AppleWrks 2.0, 2.1 and 3.0 not previously documented
are indicated with that version nunber in the margin.

Word Processor Fil es

Word Processor files start with a 300 byte header, foll owed by a number of
variable length line records, one for each Iine on the screen

Header Record

The header contains the follow ng information:

+000 to +003 Not used.
+004 Byt e $4F (79)
+005 to +084 Byt es Tab stops. Either equal sign (=) or

vertical bar (|]) If SFMnVers is non-
zero, these will be one of the follow ng
val ues:

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 21 of 238




INFORMAT ION]|

+085
+086 to +089
+090

+091

+092

+093 to +175
3.0 +176

3.0 +177 to +182

3.0 +183

+184 to +249
+250 to +299

Li ne Records

Li ne records are of three different types.
300 byte header corresponds to line 1,

Byt e

Byt e

Byt e

Byt e

Byt es
Byte

Byt es

Byt e

Byt es
Byt es

APPLE ][ COMPUTER FAMILY TECHNICAL
"=" - no tab
"<" - left tab
"A" - center tab
">" - right tab
"." - decinal tab.
Bool ean: Zoom swi tch.

Four bytes not used.

Bool ean: Whether file is currently

pagi nated (i.e., whether the page break
lines are displayed).

M nimum |l eft margin that should be added
to the margin that is appearing on the
screen. This is normally one inch, shown
in 10ths of an inch, 10 or $0A.

Bool ean: Whether file contains any nmail -
mer ge commands.

Not used. Reserved.

Bool ean: \Whether there are multiple

rulers in the document.

Used internally for keeping track of tab
rul ers.

SFM nVers. The mi ni num ver si on of

Appl eWr ks needed to read this docunent.
If this docunment contains 3.0 specific
features (tabs and nultiple tab rulers,
for exanple), this byte will contain the
version nunber 30 ($1E). Oherwise, it

will be zero ($00).

Reserved

Avail able. WII never be used by

Appl eWorks. |If you are creating this type
of file, you can use this area to keep
information that is inmportant to your
program

The first
the next is line 2, and so on

line record after the

The

first two bytes of each line record contain enough information to establish

the type.

If SFM nVers is non-zero

and shoul d be ski pped.

Carriage Return Line Records

Carriage return line records have a $D0 (208)
one byte integer between 00 and 79 that

this carriage return.

Command Li ne Records

the first

line record (two bytes |ong)

in byte +001.
is the horizontal

Byte +000

is invalid

is a

screen position of

Conmand |line records are fornmatti ng commands that appear on the screen in the

form

........ Doubl e Space
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for exanple. These records can be identified by a value greater than $DO
(208) in byte +001. They are:

Byte +001 Conmand Byte +000
3.0 ™4 reserved (used internally as ruler)
3.0 $D5 Page header end
3.0 $D6 Page footer end
3.0 $D7 Ri ght justified
$D8 Pl aten width Byte 10ths of an inch
$D9 Left margin Byte 10ths of an inch
$DA R ght margin Byte 10ths of an inch
$DB Chars per inch Byt e
$DC Proportional -1 No neani ng
$DD Proportional -2
$DE I ndent Byte Characters
$DF Justify
$EO Unjustify
$E1 Cent er
$E2 Paper |ength Byte 10ths of an inch
$E3 Top margin Byte 10ths of an inch
$E4 Bott om mar gi n Byte 10ths of an inch
$E5 Li nes per inch Byt e
$E6 Si ngl e space
$E7 Doubl e space
$ES8 Tripl e space
$E9 New page
$EA G oup begin
$EB G oup end
$EC Page header
$ED Page footer
$EE Skip lines Byte Count
$EF Page nunber Byt e
$FO Pause each page
$F1 Pause here
$F2 Set mar ker Byte Marker nunber
$F3 Page nunber Byte (add 256)
$F4 Page break Byte Page nunber
$F5 Page break Byte (add 256)
$F6 Page break Byte (break in niddle of paragraph)
$F7 Page break Byte (add 256 in m ddle of paragraph)
$FF End of file

Text Records
Text records are the |lines where text has been typed. The format is:

+000 to +001 Vord Nunmber of bytes follow ng this word.
Si nce the maxi mumis about 80, byte +001
is always zero. Use byte +001 to identify
text lines.

3.0 +002 If bit 7 is on, this |line contains Tab and
Tab Filler special codes (described
bel ow). The renmining seven bits are the
screen colum for the first text
character. Usually will be zero, but may
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vary as a result of left margin,
centering, and indent comuands.

If this byte is $FF, this text line is
actually a ruler--ASCI | equival ent of what
appears on the top of the screen

+003 Byt e If bit 7 (the high bit) of this byte is
on, there is a carriage return on the end
of this line. |If off, no carriage return.

Bits 6-0: Nunber of bytes of text
followi ng this byte.

+004 to nnn Actual text bytes. Consists of ASClI
characters and special codes. The specia
codes are values from $01 to $1F, and
i ndicate special formatting features:

Code Meani ng

$01 Begi n bol df ace
$02 Bol df ace end
$03 Superscript begin
$04 Superscript end
$05 Subscript begin
$06 Subscri pt end
$07 Under | i ne begin
$08 Underline end
$09 Print page nunber
$0A Ent er keyboard
$0B Sticky space
$0C Begi n Mail nerge
$0D Reser ved
$0E Print Date
$OF Print Tine
$10 Speci al Code
$11 Speci al Code
$12 Speci al Code
$13 Speci al Code
$14 Speci al Code
$15 Speci al Code
$16 Tab character
$17 Tab fill character

(used in formatting |ines)
$18 Reser ved

WWwWwwWwwwwwwow
OCoO0OO0O0COO0OO0O0OO
oUThWN R

w
o

File Tags

Al AppleWwrks files normally end with two bytes of $FF;, tags are
anything after that. Although File Tags were prinmarily designed by
Beagl e Bros, they can be used by any application that needs to create or
modi fy an Appl eWsrks 3.0 file.

Because versions of Appl eWrks before 3.0 stop at the doubl e $FF, they
sinmply ignore tags.

The File Tag structure is as follows:

+000 Byt e Tag ID. Should be $FF
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+001 Byt e 2nd I D byte. These values will be
defined and arbitrated by Beagl e
Br os Sof t war e. Beagl e may be

reached at:

Beagl e Bros Inc
6215 Ferris Square, #100
San Di ego, CA 92121

+002 to +003 Wor d Data length. If this is the |ast
tag on the file, the | ow byte (+002)
will be a count of the tags in this
file, and the high byte (+003) will
be $FF.

+004 to nnn Byt es Actual tag data, imediately
foll owed by the next four-byte tag
ID. These bytes do not exist for
the | ast tag.

There is a maxi num of 64 tags per file. Each tag may be no | arger than
2K.

Appl eWrks is a registered trademark of Apple Conmputer, Inc. licensed to
Claris Corporation

### END OF FI LE FTN. 1A. xXXX
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $1B (27)

Auxi liary Type: All

Ful I Nane: Appl eWor ks Spreadsheet File

Short Name: Appl eWrks SS Fil e

Revi sed by: Matt Deat herage & John Kinder, CLARI'S Corp. Sept enber 1989
Witten by: Bob Li ssner February 1984

Files of this type and auxiliary type contain an Appl eWrks(R) Spreadsheet
file.
Changes since May 1989: Updated to include Appl eWrks 2.1 and Appl eWr ks
3.0.

Files of type $1B and any auxiliary type contain an Appl eWrks Spreadsheet
file. AppleWwrks is published by CLARIS. CLARI S al so has additi onal

i nformati on on AppleWrks files SEG PR and SEG ER. For information on
Appl eWrks, contact CLARI S at:

CLARI' S Corporation

5201 Patrick Henry Drive
P. O Box 58168

Santa Cl ara, CA 95052-8168

Techni cal Support
Tel ephone:  (408) 727-9054
Appl eLink: daris. Tech

Cust oner Rel ations
Tel ephone: (408) 727-8227
Appl eLink: daris.CR

Appl eWrks was created by Bob Lissner. AppleWrks 2.1 was done by Bob Lissner
and John Kinder of CLARIS. AppleWrks 3.0 was done by Rob Renstrom Randy
Brandt and Al an Bird of Beagle Bros Software with John Kinder of CLARIS.
Definitions

The following definitions apply to AppleWrks files in addition to those
defined for all Apple Il file types:

VRL Data base nultiple record | ayout

SRL Dat a base single record | ayout

RAC Revi ew Add/ Change screen

DB Appl eWorks or /// E-Z Pieces Data Base
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SS Appl eWorks or /// E-Z Pieces Spreadsheet
WP Appl eWorks or /// E-Z Pieces Wrd Processor
AW Appl eWorks or /// E-Z Pieces

Auxiliary Type Definitions

The vol une or subdirectory auxiliary type word for this file type is defined
to control uppercase and | owercase display of filenanes. The highest bit of
the | east significant byte corresponds to the first character of the fil enane,
the next highest bit of the |least significant byte corresponds to the second
character, etc., through the second bit of the npost significant byte, which
corresponds to the fifteenth character of the fil enane.

Appl eWrks perfornms the followi ng steps when it saves a file to disk

1. Zeros all 16 bits of the auxiliary type word.

2. Examines the filenane for |owercase letters. |If one is found, it
changes the corresponding bit in the auxiliary type word to 1 and
changes the letter to uppercase.

3. Examines the filename for spaces. |If one is found, it changes the
corresponding bit in the auxiliary type word to 1 and changes the
space to a period

When files are read fromdi sk, the filenane and auxiliary type information
fromthe directory file entry are used to deterni ne which characters should be
| ower case and whi ch periods should be displayed as spaces. |f you use the
auxiliary type bytes for a different purpose, AppleWrks will still display
the filenanmes, but the wong letters are |likely | owercase.

File Version Changes

Certain features present in AppleWrks 3.0 files are not backward-conpati bl e
to 2.1 and earlier versions. Such features are noted in the text. AppleWrks
spreadsheet files which may not be | oaded by versions prior to 3.0 are
identified by a non-zero byte at |ocation +242, referred to as | ocation

SSM nVer s.

Those features added for AppleWrks 2.0, 2.1 and 3.0 not previously documented
are indicated with that version nunber in the margin.

Spreadsheet Files

Spreadsheet files start with a 300 byte header record that contains basic

i nformati on about the file, including colum w dths, printer options, w ndow
definitions, and standard val ues.

Header Record

The spreadsheet header record contains the following entries:

+000 to +003 Skip 4 bytes.

+004 to +130 Byt es The colum wi dth for each col um.

+131 Byt e Order of recalculation. ASCII R or C

+132 Byt e Frequency of recalculation. ASC I A
or M
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+133 to +134 Vord Last row referenced.
+135 Byt e Last column referenced.
+136 Byt e Nunber of w ndows: ASCII 1: just

one wi ndow, S: side by side w ndows,
T: top and bottom wi ndows.

+137 Byt e Boolean: |If there are two w ndows,
are they synchroni zed?

+138 to +161 The next 20 (approxi mately)
vari ables are for the current
wi ndow. If there is only one

wi ndow, it is the current w ndow.
If there are two wi ndows, the
current window i s the w ndow t hat
had the cursor init.

+138 Byt e W ndow standard format for |abe
cells. 2: left justified, 3: right
justified, 4: centered.

+139 Byt e W ndow standard format for val ue
cells. 2: fixed, 3: dollars, 4:
commas, 5: percent, 6: appropriate

+140 Byt e More of wi ndow standard format for
val ue cells. Nunber of decinal
pl aces to display. Values fromO to 7

+141 Byt e Top screen |ine used by this w ndow.
This is the line that the
=====A=========PB==== appears on.

Normal ly 1 unless there are top and
bott om wi ndows.

+142 Byt e Left nost screen colum used by this
window. This is the colum that the
hundreds digit of the row nunber
appears in. Normally 0 unless there
are side-by-side w ndows.

+143 to +144 Wor d Top, or first, row appearing in
titles area. This will probably be
Oif there are no top titles.

+145 Byt e Leftnost, or first, colum appearing
inleft titles area. This will
probably be O if there are no |eft
titles.

+146 to +147 Wor d Last row appearing in top titles
area. This will probably be zero if
there are no top titles.

+148 Byt e Last colum appearing in left titles
area. This will probably be zero if
there are no left titles.

+149 to +150 Wor d Top, or first, row appearing in the
body of the window. The body is
defined as those rows that are on
the screen, but not in the titles

ar ea.
+151 Byt e Leftrost, or first, colum appearing
in the body of the w ndow.
+152 Byt e The screen line that the top body

row goes on. Nornmally 2, unless
there are top titles or top and
bot t om wi ndows.

+153 Byt e Left nmost screen colum used for the
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| eftnost body columm. Normally 4
unl ess there are side titles, or
si de- by-si de wi ndows.

+154 to +155 Wor d Bottom or last, row appearing in
thi s wi ndow.

+156 Byt e Ri ghtnost, or last, columm appearing
in this w ndow.

+157 Byt e The screen line that the I ast body

row goes on. Normally $13 (19)
unl ess there are top and bottom
Wi ndows.

+158 Byt e The rightnost screen col um used by
this window. Normally $4E (78)
unl ess there are side-by-side
Wi ndows.

+159 Byt e Nunmber of horizontal screen
| ocations used to display the body
colums. Nornally $48 (72), because
8 colums of 9 characters each are
the standard display. This is
af fected by side-by-side w ndows,
side titles, and variable col um
wi dt hs.

+160 Byt e Bool ean: Ri ghtnost columm is not
fully displayed. This can only
happen when the body portion of the
wi ndow i s narrower than the w dth of
a particul ar col um.

+161 Fl ag Byte Titles switch for this window Bit
7: toptitles, Bit 6: side titles
These bits represent top titles,
side titles, both, and no titles.

+162 to +185 W ndow i nformation for the second
wi ndow. This is meaningful only if
there are two windows. This is the
information for the wi ndow that the
cursor is not currently in. See the
descriptions for the current w ndow
(+138 to +161).

+186 to +212 Not currently used.

+213 Byt e Boolean: Cell protection is on or off.
+214 Not currently used.

+215 Byt e Platen width value, in 10ths of an

inch. For exanple, a value of 80
inches entered by the user will show
as 80 or $50.

+216 Byt e Left margin value. Al inches
val ues are in 10ths of an inch.

+217 Byt e Ri ght margin val ue.

+218 Byt e Characters per inch

+219 Byt e Paper length value, in 10ths of an
i nch.

+220 Byt e Top margi n val ue.

+221 Byt e Bott om mar gi n val ue.

+222 Byt e Li nes per inch. 6 or 8.

+223 Byt e Spacing: S(ingle, D(ouble, or

T(riple. Expect these three
letters, even in European versions.
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+224 to +237 Byt es If user has specified "Send specia
codes to printer," this is a 13-byte
string containing those codes.

+238 Byt e Bool ean: Print a dash when an entry
i s bl ank.

+239 Byt e Bool ean: Print report header

+240 Byt e Bool ean: Zooned to show fornul as.

2.1 +241 Byt e Reserved; used internally.

3.0 +242 Byt e SSM nVers. The mini num ver si on of
Appl eWrks needed to read this
docunent. If this document contains

version 3.0-specific functions (such
as cal cul ated | abel s or new
functions), this byte will contain
the version nunber 30 ($1E)
O herwise, it will be zero ($00).
+243 to +249 Reserved for future use.
+250 to +299 Avail able. WII never be used by
Appl eWorks. |If you are creating
these files, you can use this area
to keep information that is
i nportant to your program

Row Recor ds

Row records contain a variable amount of information about each row that is
non- bl ank. Each row record contains enough information to conpletely build
one row of the spreadsheet:

3.0 +000 to +001 Wor d Nunber of additional bytes to read
fromdi sk. $FFFF means end of file.
If SFM nVers is not zero, these two
bytes are invalid and should be
ski pped. The first row record
begins at +302 in an AW3.0 SS file.

+002 to +003 Vord Row nunber .

+004 Byt e Begi nni ng of actual information for
the row This byte of each record
will always be a control byte.
O her control bytes within each
record define the contents of the
record. Control bytes nay be:

$01- $7F This is a count of the
nurmber of foll ow ng
bytes that are the
contents of a cel
entry.

$81- $FE This (mnus $80) is a
count of the nunber of
colums to be skipped
For exanple, $82 neans
skip two col ums.

SFF This indicates the end
of the row.

Cell Entries
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Cell entries contain all the information that is necessary to build one cell
There are several types:

Val ue Constants

Val ue constants are cells that have a value that cannot change. This neans
that soneone typed a constant into the cell, 3.14159, for exanple.

+000 Fl ag Byte Bit 7 is always on
Bit 6 on neans that if the value is zero,
di splay a blank instead of a zero. This
is for pre-formatted cells that still have
no val ue.
Bit 5 is always on.
Bit 4 on nmeans that |abels cannot be typed
into this cell.
Bit 3 on neans that val ues cannot be typed
into this cell.
Bits 2,1, and 0 specify the formatting for

this cell:
1 Use spreadsheet standard
2 Fi xed
3 Dol | ars
4 Conmas
5 Per cent
6 Appropriate

+001 Fl ag Byte Bit 7 is always zero.

Bit 6 is always zero

Bit 5 is always zero

Bit 4 on indicates that this cell nust be

cal culated the next tine this spreadsheet
is calculated, even if none of the
referenced cells are changed. This bit
makes sense on for cells that have a
al cul ated formul a.
Bits 2, 1, and 0: Nunber of decinal
pl aces for fixed, dollars, commas, or
percent formats.

+002 to +009 8-byte SANE double format floating point
number .

Val ue Label s

Note: The entire Value Labels cell record entry requires AppleWrks 3.0
or later.

Val ue | abels are cells whose function has returned a | abel value. Fornul as
i ke @ookup, @hoose and @F can all return |labels as their results.
Specific format:

+000 Fl ag Byte Bit 7 is always one.
Bit 6 on neans not to display the cell
This was originally intended for pre-
formatted cells that still have no val ue.
If a value is placed in this cell, be sure
to turn this bit off.
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Bit 5 is always zero
Bits 4, 3, 2, 1, and O are the sane as
regul ar | abel cells.

+001 Fl ag Byte Bit 7 is always one.
Bit 6 set indicates the | ast eval uati on of
this formula resulted in @NA
Bit 5 set indicates the | ast eval uation of
his fornmula resulted in @rror.
Bit 4 on indicates that this cell nust be
calculated the next tine this spreadsheet
is calcul ated, even if none of the
referenced cells are changed.
Bit 3 is always one.
Bits 2 - 0 are ignored.

+002 to nnn String Pascal string containing characters to
di spl ay.
+nnn+l to Xxx Byt es Various control bytes that are "tokens"

representing the fornmula that was typed by
the user. They are defined bel ow

Val ue Formul as

Value formulas are cells that contain informati on that has to be eval uat ed.
Formul as |ike AAL7+@un(r19...r21) and @rror are exanples. Specific format:

+000 Fl ag Byte Bit 7 is always on
Bit 6 on nmeans to not display the cell
This was originally intended for pre-
formatted cells that still have no val ue.
If a value is placed in this cell, be sure
to turn off this bit.
Bit 5is always off.
Bits 4, 3, 2, 1, and 0 are the sane as
val ue constants.

+001 Bit 7 is always on
Bit 6 on indicates that the | ast
eval uation of this fornmula resulted in an
@NA.
Bit 5 on indicates that the | ast
evaluation of this fornmula resulted in an

@Error.
Bits 4, 2, 1, and 0 are the sane as val ue
const ants.

+002 to +009 8- byte SANE doubl e floating point numnber
that is the nost recent evaluation of this
cel | .

+010 to nnn Various control bytes that are tokens

representing the fornula that was entered
by the user. They are:

Byt e Means

3.0 $C0 @eg
3.0 $C1 @Rad
3.0 $C2 @i
3.0 $C3 @rue
3.0 $c4 @ al se
3.0 $C5 @\Not
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3.0 $C6 @ sBl ank
3.0 $C7 @ sNA
3.0 $C8 @sError
3.0 $C9 @xp
3.0 $CA @n

3.0 $CB @og

3.0 $CC @cos

3.0 $CD @i n

3.0 $CE @an

3.0 $CF @\Cos

3.0 $D0 @ASI n

3.0 $D1 @ATan?2

3.0 $D2 @\Tan

3.0 $D3 @nd

3.0 $D4 @V

3.0 $D5 @V

3.0 $D6 @Mr

3.0 $D7 @erm

3.0 $D8 @Rat e

2.0 $D9 @ound

2.0 $DA @

2.0 $DB @nd
$DC @um
$DD @\wvg
$DE @choose
$DF @Count
$EO @rror (foll owed by 3 bytes

of zero)

3.0 $E1 @RR
$E2 @f
$E3 @ nt
$E4 @ookup
$E5 @bx
$E6 @ n

$E7 @A (fol l owed by three
bytes of zero)

$E8 @NPV
$E9 @qrt
$EA @\bs

$EB Not currently used

$EC Not equal (<>)

$ED greater than or equal to (>=)
$EE | ess than or equal to (<=)
$EF equal s (=)

$FO greater than (>)

$F1 | ess than (<)
$F2 comma (,)
$F3 exponentiation sign (*)

$F4 ri ght parenthesis (")")
$F5 mnus (-)

$F6 plus (+)

$F7  divide (/)

$F8 miltiply (*)

$F9 left parenthesis ("(")
$FA unary mnus (-) i.e., -A3
$FB (unary plus (+) i.e., +A3)
$FC ellipses (...)

$FD Next 8 bytes are SANE
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doubl e number
$FE Next 3 bytes are row,
col umm reference
3.0 $FF Next n bytes are a Pasca
string

Three of the codes require special information. Code $FD indicates that the
next 8 bytes are a SANE nunerics package doubl e precision floating point
nunber. Al constants within fornulas are carried in this nmanner.

Code $FE indicates that the next three bytes point at a cell

+000 Byt e $FE

+001 Byt e Colum reference. Add this byte to the
col umm nunber of the current cell to get
the col um nunber of the pointed at cell
This value is sonetines negative, but Add
al ways wor ks.

+002 to +003 Vord Row reference. Add this word to the row
number of the current cell to get the row
nunber of the pointed at cell. This value
is sonmetines negative, but Add al ways
wor ks.

Code $FF indicates that the next bytes are a String, where the byte
i nmedi ately follow ng the $FF contains the |ength.

Propagat ed Label Cells

Propagated | abel cells are |abels that place one particular ASCI| character in
each position of a window Handy for visual effects |ike underlining.

+000 Fl ag Byte Bit 7 is always zero.
Bit 6 is neaningless.
Bit 5 is always on.
Bit 4 and bit 3 are protection, just |ike
val ue cells.
Bits 2, 1, and 0 are neaningless. Put a1l
her e.

+001 Byt e This is the actual character that is to be
put in each position in the cell

Regul ar Label Cells

Regul ar | abel cells contain al phanuneric information, such as headi ngs, nanes,
and ot her descriptive infornmation.

+000 Fl ag Byte Bits 7, 6, and 5 are always zero.
Bits 4 and 3 are sane as val ue cells.
Bits 2, 1, and O determi ne cel
formatti ng:
01 Use spreadsheet standard formatting
02 Left justify
03 Ri ght justify
04 Cent er
+001 to +nnn Byt es ASCI| characters that actually display.
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The actual |ength was defined earlier in
the word that contained the actual nunber
of bytes to read from di sk

File Tags

Al'l AppleWrks files normally end with two bytes of $FF;, tags are
anything after that. Although File Tags were primarily designed by
Beagl e Bros, they can be used by any application that needs to create or
nmodi fy an AppleWrks 3.0 file.

Because versions of Appl eWrks before 3.0 stop at the double $FF, they
simply ignore tags.

The File Tag structure is as foll ows:

+000 Byt e Tag ID. Should be $FF

+001 Byt e 2nd I D byte. These values will be
defined and arbitrated by Beagl e
Br os Sof t war e. Beagl e may be

reached at:

Beagl e Bros Inc
6215 Ferris Square, #100
San Di ego, CA 92121

+002 to +003 Wor d Data length. If this is the |ast
tag on the file, the | ow byte (+002)
will be a count of the tags in this
file, and the high byte (+003) will
be $FF.

+004 to nnn Byt es Actual tag data, imediately

foll owed by the next four-byte tag
ID. These bytes do not exist for
the | ast tag.

There is a maxi num of 64 tags per file. Each tag may be no | arger than
2K.

Appl eWrks is a registered trademark of Apple Conputer, Inc. licensed to
Claris Corporation

### END OF FI LE FTN. 1B. xxxx
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### FI LE: FTN. 42. XXXX
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $42 (66)

Auxi liary Type: All

Ful I Nane: File Type Descriptors

Short Name: File Type Nanes

Witten by: Matt Deat her age July 1989

Files of this type contain File Type Descriptor tables.

I ntroduction

As applications continue to be assigned file type and auxiliary type

conbi nations, the task of user file identification becomes nore conplex. |If
someone has the list in "About File Type Notes" nenorized, sinply displaying
the file type and auxiliary type in hexadecimal is a suitable way of
identification. However, few people have nenorized this list. Prograns such
as the Finder have a need for this information in nachine-readable form-not
just a list of ASCI| strings describing file types, but a way to take a given
file's file type and auxiliary type and turn it into a string which describes
the file. The Finder is not alone in this need, as parts of conmand shell s,
and sonetimes entire prograns, exist sinply to identify files.

Devel oper Technical Support (DTS) has taken this opportunity to create a data
structure that may be used by the Finder and any ot her application wishing to
identify files. By using a separate file, the file identifiers can be updated
bet ween System Software rel eases, at the discretion of DTS, by releasing new
descriptor files. QOher applications may use the sanme file w thout having to
reinvent the wheel. Furthernore, the nultiple-file structure introduced and
suggested in this Note allows developers to ship File Type Descriptor files
with their software that allow the Finder and other applications to properly
identify these files without a new rel ease of the Finder (rmuch as devel opers
can supply their own Finder icons).

Note: Updated files, if and when released, will not result in
changes being nade to the System Software. The files as shipped
with the System Software will remain unchanged until the next
System Software rel ease. Devel oper Technical Support reserves the
right to release updated files for the conveni ence of those who
wi sh to use them

The Fil e For nat

The file's format is designed to give full and fast access to any file
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descriptor string, while still remaining flexible enough to grow and be
i ndicative of new features. Each file has three nain parts: a header, an
i ndex, and the strings.

The Header
The file begins with a header which describes all the entries in the file:

+000 Ver si on Wor d Versi on nunber. This is toolbox style, so
revision x.y would be stored as $0xyy. x
is the maj or revision nunber; when this
val ue changes, it nmeans that previously-
witten code will not be able to read this
file. vyy is the mnor version nunber;
when it changes, there are new fields but
the old ones are in the sane order. This
Not e describes version 1.0 of the File
Type Descriptor format.

+002 Fl ags Wor d This word is all the flags words from al
the records conbi ned using a binary OR
instruction. The flags word for each
entry indicates the type of entry it
contains (see the section "The | ndex
Entries"). A particular bit in this word
will be set if there exists a record in
the file where the corresponding bit in
the flags word is set. For exanple, bit

14 will be clear in this word if no index
entry has bit 14 set.

+004 NunEntries Wrd The nunber of entries in this file.

+006 SpareWwrd Word Reserved for the application's use.

The Finder calculates a value for each
file and stores it in this field when the
fileis read into menory. This should be
zero in the file on disk
+008 | ndexRecor dSi ze
Wor d The nunber of bytes in each index record.
+010 O fset Tol dx Word Ofset, fromthe beginning of the
file, to the first index entry. This
field is provided so that other fields may
be added to the header at a | ater date
wi t hout breaki ng existing prograns.

The I ndex Entries

The descriptions for each file type and auxiliary type assignnment are pointed

to by index entries for each string. |If there is a string in the file that
shoul d be displayed for a particular assignnent, there will be an index entry
for it. If there is not an entry in any of the | oaded files (see the section

"Havi ng More Than One File Type Descriptor File"), the string for file type
$0000, auxiliary type $00000000 shoul d be displ ayed.

The i ndex contains one index entry for every file type and auxiliary type
assi gnnent or range (see below) in the descriptor file. Al index entries in
a given file are the sane length (given in the header) so fast binary-
searching algorithnms nmay be perfornmed. Their format is as follows for files
with major version 1:
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+000 Fil etype Wor d The file type that should match for the
string to which this index entry points.

+002 Auxt ype Long The auxiliary type that should match for
the string to which this index entry
poi nt s.

+006 Fl ags Flag Wword A word, defined bit-wi se, indicating the

type of match this entry contains. The
followi ng definitions apply if the bit in
question is set:

Bit 15: This record matches this file
type and any auxiliary type. This bit
woul d be set, for exanple, for a record
for file type $FF (ProDCS 8 application).
Bit 14: This record matches this
auxiliary type and any file type.

Bit 13: This record is the beginning of a
range of file types and auxiliary types to
match this string. Any file type and
auxiliary type conbination falling
linearly between this record and the
record with the sane offset and bit 12 set
shoul d be given this string by default if
no specific match is found.

Bit 12: This record is the end of a range
of file types and auxiliary types to match
this string. Any file type and auxiliary
type conbination falling linearly between
the record with the same offset and bit 13
set and this record should be given this
string by default if no specific match is
found.

Bits 11-0: Reserved, nust be set to zero
when creating files.

Note: A range uses the file type and auxiliary type conbined as a
six-byte value, with the file type bytes as nost significant. For
example, file type $15, auxiliary type $4000 would fall in the
range that starts with file type $13, auxiliary type $0800 and
ends with file type $17, auxiliary type $2000

+008 O fset Wor d The offset, fromthe begi nning of the
file, to the Pascal string matching the
description in this index entry. Note
that nore than one index entry can point
to the sane string

The Strings

Since each index entry contains an offset to a string, it seens only | ogica
that sonmewhere in the file is a string for each index entry. Apple recomends
that the strings be placed in an array at the end of the index for nost
efficient use of space and ease in creating the file.

Ceneral Truths

So programs using File Type Descriptor files or resources don't have to
construct all information about them each time they are opened, certain
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characteristics will be true of all files. The followi ng are characteristics
which will always be true for files or resources with major revision nunber
$01:

o0 The strings describing the files nmust each be no nore than 30
characters | ong.

0 The entries nmust always be sorted prinmarily by ascending file type
and secondarily by ascending auxiliary type.

0 Records that match file types or auxiliary types generically (for
exanple, file type $FF and any auxiliary type) nust contain zeroes
for the wildcard field. A descriptor for ProDOS 8 application
files should have file type $00FF, auxiliary type $00000000 and
bit 15 set in the flags word. This record should be before any
specific match for a file that has file type $FF and auxiliary
type $0000, if such a record were to exist. Simlarly, records
which match a certain auxiliary type and any file type should
appear before records which match file type $00 and that auxiliary
type.

0 The index entry marking the beginning of a range and the index
entry marking the end of a range nmust not have any other index
entries between them

0 Range index entries may not have bit 14 set.

Havi ng More Than One File Type Descriptor File

More than one File Type Descriptor file may exist in a given directory.
However, only one file may exist in a given directory with any auxiliary type
from $00000000 to $000000FF. These files are provided by Apple Conputer, Inc.
and should not be altered by anything containing carbon atons. Future

i mpl ement ati ons of System Software reserve the right to assunme undocunent ed
properties about File Type Descriptor files with auxiliary types smaller than
$00000100. Editing of the strings in these files is not necessary, since
other files may contain strings to override the ones in these files.

There is no such restriction on auxiliary types of $00000100 or greater

To provide flexibility in changing file descriptions, applications should
build in the capability to use as many File Type Descriptor files as are
present. Files created by third-parties nust follow the follow ng two rules:

0 The auxiliary type nust not be | ower than $00000100. Auxiliary
types bel ow $0100 are reserved for Apple

o The File Type Descriptors nmust not contain a match for file type
$00 and auxiliary type $0000. Such a descriptor contains the
string to display for a file that does not match any ot her index
entry. This entry nust only be contained in the File Type
Descriptor with auxiliary type zero.

Afile with auxiliary type zero nust exist. Qhers should be searched in
order of descending auxiliary type, w th $FFFFFFFF havi ng hi ghest priority.
(This is why no file nmust contain a nmatch for file type $00 and auxiliary type
$0000 except the Appl e-supplied one; otherw se, no searching would ever be
done beyond the offending file.) |In this way, strings in the Apple-supplied
files may be superseded by other strings, without replacing or altering the
Appl e-supplied file (a feat that would be difficult anyway, due to the offset
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nature of the file structure).
Program Use of Mdre Than One File

Applications should search the directory for as many of the given files as can
be found. |If none is found with auxiliary type $0000, then the application
shoul d behave as if no files were found. Wen searching for a description, a
separate search can be done on each file, stopping when a match is found. The
search al gorithm should return the "unknown" string when no specific match is
found in the Apple-supplied file, so the search process will always return
some string. An application should never run out of File Type Descriptors
before finding a match.

Adding a File

Devel opers who wish to ship their owmn File Type Descriptor file with their
product may contact Devel oper Techni cal Support for assistance in creating the
file.

Menory Consi derati ons

An application (especially a ProDOS 8 application) may not wish to spend

val uabl e menory on files for file identification purposes, especially if
directory listings are not an inportant part of the application. Since all
offsets in the File Type Descriptor files are offsets fromthe beginning of
the file, they may al so be used with the ProDCS 8 or GS/OS Set Mark call

Di sk-based searches will obviously be rmuch slower, but could be used for
speci al instances (such as printing conplete directories of disks as opposed
to displaying them or for specific functions that identify files).

About the Finder's |nplenmentation

In Apple 11 GS System Software 5.0, the Finder uses File Type Descriptor files.
The Finder's inplenentation is sonewhat limted, as this is a first pass at
this new standard. The followi ng inplenentation notes apply to Finder 1.3:

0 The Finder |ooks for the File Type Descriptor files in the Icons
directory of the boot disk (pathnanme *:lcons). It does not | ook
in other directories or on other disks.

0 Up to 30 File Type Descriptor files will be | oaded

0 Two File Type Descriptor files are shipped with System Software
5.0. The first, FType.Main, contains file type descriptions for a
smal | subset of file types, and no specific auxiliary types. This
file will be | oaded on machines with 512K or | ess of nmenory. The
second file, FType.Aux, contains the rest of the descriptions
shi pped with System Software 5.0, as listed in "About Apple |
File Type Notes" for July, 1989, and this file will be | oaded in
addition to the first on machines with nmore than 512K of nenory.
FType. Main has auxiliary type $0000; FType.Aux has auxiliary type
$0001. The Fi nder does not depend on the nanes, but on the
auxiliary types and file types.

o |If the Finder cannot find any File Type Descriptor files in the
*:lcons directory, it will terminate with fatal systemerror
$4242. If it can not find a File Type Descriptor file with
auxiliary type $0000, it will terminate with fatal systemerror
$4243.
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o The Finder will only use File Type Descriptor files with ngjor
version nunber $01. Also, the file will not be used if it any
bits in the flags word of the header other than bit 15 are set, or
if the spare word in the header is not zero, or if there are zero
entries in the file. The Finder's search algorithmis fast, but
currently does not handl e special index entries other than for a
given file type and any auxiliary type.

Furt her Reference

0 About Apple Il File Type Notes

### END OF FI LE FTN. 42. xXXX
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### FILE: FTN. 50. 5445
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $50 (80)

Auxiliary Type: $5445

Ful I Nane: Teach Documnent

Short Nane: Teach documnent

Witten by: Matt Deat her age March 1990

Files of this type and auxiliary type contain TextEdit-based docunents.

Wth the advent of TextEdit for the I1GS, many small text-editing applications
have suddenly appeared. Apple may wish to release such a utility with the
System Software in the future, and has defined this sinple file format for the
use of such a utility (referred to as "Teach" after the Macintosh program
"TeachText" by Bryan Stearns) and the use of any other text-editing program

The file format is eminently suitable for a Text Edit record, and applications
should feel free to save any Text Edit record using this file format. The
auxiliary type is the ASCI| letters "TE"

The Data Fork

The data fork of a Teach docunent contains ASCI| text. All 256 characters are
al l owned. The data fork should not contain anything that shouldn't be
interpreted as ASCI| text (for exanple, no data structures or pointers to
lines, etc.).

The Resource Fork

The resource fork of a Teach document contains two resources. The first
resource is of type rStyleBlock ($8012) and has | D $00000001. This resource
contains all the style information for the text contained in the data fork
Each Teach docunent nust contain this resource. Prograns that use Teach
docunents may pass the resource | D $00000001 to TextEdit calls that require
TEFormat data structures, which is the data structure contained in an
rStyl eBl ock resource. |If this resource does not exist, passing the IDto
TextEdit could bring the system down.

The second resource is of type $7001 and has | D $00000001.. This resource
contains wi ndow position information. |f the TextEdit record contains a ruler
which is tied to the wi ndow position (so the text rewaps when the w ndow is
resi zed), when an application saves the record, it nmust include this resource.
In the sane respect, if this resource exists in a Teach file, an application
must use this resource to set the wi ndow position and size.

Warning: If an application fails to follow either of these steps,
Text Edit may hang.
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The format of this second resource is as foll ows:

Hei ght (+000) Wor d The w ndow hei ght in pixels.

Wdth (+002) Wor d The wi ndow wi dth in pixels.

Top (+004) Wor d The y coordinate of the wi ndow s top.

Left (+006) Wor d The x coordinate of the window s |eft edge
Ver si on (+008) Long Version nunber. Mist be set to zero.

O her resources should not be placed in Teach docunments. Any program saving a
docunent could delete an older file with the same nane instead of rewiting
it, causing any other resources to be |ost.

Furt her Reference

o Apple I GS Tool box Reference, Volunme 3

### END OF FI LE FTN. 50. 5445
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### FILE: FTN. 50. 8010
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $50 (80)

Auxiliary Type: $8010

Ful I Nane: Appl eWrks GS Wrd Processor File

Short Nane: Appl eWorks GS Word Processor

Revi sed by: Matt Deat herage & Dave Lyons Sept ember 1990
Witten by: Sydney R Pol k & Stephan Schwi rzke, July 1990

Claris Corporation
Matt Deat herage, Apple Conputer, Inc.

Files of this type and auxiliary type contain word processor docunents from
Appl eWor ks GS.

Changes since July 1990: Corrected the docunent format to include a count of
the SaveArray entries, since such a count there is. Also added a description
of how to count rulers.

Appl eWrks GS is an integrated desktop productivity systemfor the Apple Ilgs
personal conputer. AppleWrks GS includes a word processor, spreadsheet, data
base, communi cati ons nodul e and page |ayout nodule in one program The word
processor (whose file format is described herein) is paragraph-based and
allows multiple fonts, styles, sizes, colors and rulers.

For nore information on Appl eWwrks GS, contact:

Claris Corporation

5201 Patrick Henry Drive
P. O Box 58168

Santa C ara, CA 95052-8168

Techni cal Support
Tel ephone: (408) 727-9054
Appl eLink: daris. Tech

Cust omrer Rel ations

Tel ephone: (408) 727-8227

Appl eLink: daris.CR
The AppleWrks GS file format is copyrighted (C 1990 by daris Corporation and
is printed here with pernission
Definitions

The followi ng definitions are used in this docunment in addition to those
defined for all Apple Il file types:

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 44 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

Par agr aph An Appl eWbrks GS paragraph consi sts of a paragraph header and a
carriage return ($0D) with text in between. The paragraph
header is defined later in this Note.

Font change A font change is signified by the one Byte token $01, followed
by the Word new font fam |y nunber.

Style change A style change is signified by the one Byte token $02 fol |l owed
by the new Style Byte. The format of the Style Byte is
included in this section.

Si ze change A size change is signified by the one Byte token $03, foll owed
by the Byte new font size.

Col or change A color change is signified by the one Byte token $04, followed
by the Byte new color. The color is an offset (0-15) into
Qui ckDraw Il col or table nunber zero.

Style Byte A style byte is a Byte of bit flags, defined as foll ows:

Bit 7: Subscri pt

Bit 6: Super scri pt

Bit 5: Reserved for future use

Bit 4: Shadow

Bit 3: Qutline

Bit 2: Underl i ne

Bit 1: Italic

Bit O: Bol d

When using a Style Byte with QuickDraw |1, be sure to mask out

bits 6 and 7 as QuickDraw || does not support these styles.

Text Bl ock The Text Bl ock is how Appl eWwrks GS stores text in nmenory. The
format is as foll ows:

bl ockSi ze (+000) Word The length of this Text Bl ock
i ncludi ng the block size.
bl ockUsed (+002) Word The nunber of bytes actually

used by this Text Bl ock.
If this is less than bl ockSi ze,
the remai ni ng bytes shoul d be
ignored. This will not happen on
di sk.

t heText (+004) Paragraphs Paragraphs, as defined in this
secti on.

Par agr aphs are stored consecutively within Text Bl ocks, and a
paragraph is not split over two or nore Text Blocks. |If there
is nore than one Text Bl ock, consecutive Text Blocks contain
consecutive sets of paragraphs.

Text Bl ock Records
Text Bl ock Records consist of a Long giving the size foll owed
by a text block. A Text Block Record is redundant.

Reserved Characters
ASCI | characters $01-$07 have special meaning in an
Appl eWrks GS WP file and are consi dered special characters.
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Character $09 has is the Tab character and character $0D is
the only paragraph endi ng character, the Return.

$01: Font change described in this section

$02: Style change described in this section

$03: Size change described in this section

$04: Col or change described in this section

$05: Page token to be replaced with the page nunmber of

this page

$06: Date token to be replaced with the current ASCI| date
$07: Time token to be replaced with the current ASCII tine

Dates and tinmes are in the "Thursday, July 5th, 1989 06: 30 PM
format.

$09: Tab the tab character
$0D: Return ends a paragraph

Par agr aph header
A paragraph header is seven bytes |ong:

firstFont (+000) Word Font fam |y nunber of the first
character in the paragraph

firstStyle (+002) Style Byte The style of the first character
in the paragraph

firstSize (+003) Byte The size (in points) of the
first character in the paragraph
firstColor (+004) Byte The color of the first character

in the paragraph, as an offset
into QuickDraw Il color table
zero.

reserved (+005) Word Reserved for future use.

Docurent header
A docunent header is found at the beginning of every Appl eWrks
GS word processing file. The header begins at offset zero and
is 282 bytes |ong:

versi on (+000) Word The version nunber of the file
format. This is $1011 for
Appl eWrks GS version 1.0v2
and 1. 1.

header Si ze (+002) Word Total size of the header in
bytes. This is 282 ($11A) for
versi on $0100.

ref RecSi ze (+004) Word Size of the reference record
(fields rBits through rColor) in
bytes. Al ways 48 ($30).

rBits (+006) 22 Bytes Each word in rBits
is abit flag representing
the state of one of the
Appl eWwrks GS nenus when
the file was saved. For
exanple, if bit 0 of the
fourth word is clear, then
the first itemin the
fourth menu was di sabl ed
when the file was saved.
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r Undo (+028) Long Reserved; set to zero.
rState (+032) Long Reserved; set to zero.
r Num (+036) Word Reserved; set to zero
r Ref Con (+038) Long Reserved; set to zero.
r Change (+042) Long Reserved; set to zero.
rPrint (+046) Long Reserved; set to zero.
r Col or (+050) Long Reserved; set to zero.
cTabSi ze (+054) Word Si ze of the col or

table in bytes. This is
al ways 64. This is twce
as | arge as needed; the
second 32 hytes of color
tabl e space are reserved
for future expansion.
col or Tabl e (+056) 32 Bytes The Qui ckDraw 11
color table for this
docunent .
reserved (+082) 32 Bytes Reserved for
future expansion. The size
of this field is included
in cTabSi ze

pRecSi ze (+120) Word Size of the print
record in bytes. This is
al ways 160.

printRecord (+122) 160 Bytes A Print
Manager print record for
this docunent.

Wird Processor G obal Variables
Sone gl obal variables for the docunent are cal culated after the
file is read; these are marked "reserved." The total size of
the globals is 386 bytes. The docunment is actually stored as
three docunents--the text, the header and the footer, as is
described in the "File Structure" section of this Note. The
Appl eWwrks GS word processor swaps a section of data dependi ng
on whether the text, header or footer was showi ng when the file
was saved. The first section reflects the state of the
docunent at save tine and is a duplicate of one of the other
three sections, depending on the value of "stuff". The
swi tched variables are defined in this section as "SwapVars."

i nt Version (+000) Word AWGS WP internal version
currently $0002.
Vi ew (+002) Word The current view.

Possi bl e val ues are $0000
for the text, $0001 for the
header and $FFFF (-1) for
the footer.
stuff (+004) Word I ndi cates which
sections vari ables were
swapped in when the file
was saved. Possi bl e val ues
are $0000 for the text,
$0001 for the header and
$FFFF (-1) for the footer
curDate (+006) String The ASCI| date
when the file was saved
This field al ways takes 26
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SwapVar s

byt es regardl ess of the
I ength of the string.

cur Ti me (+032) String The ASCII tinme
when the file was saved.
This field al ways takes 10
bytes regardl ess of the
| ength of the string.

Dates and times are in the "Thursday, July 5th, 1989 06: 30 PM
format.

cur PageNum (+042) String The ASCI| current
page nunber (e.g., "15").
This field always takes 8
byt es regardl ess of the
I ength of the string.

The next seven fields are used in headers and footers for
time, date and page tokens.

docPages (+050) Word Nunber of pages in
current docunent.
start Page (+052) Word Nunber with which
to start pagination.
reserved (+054) Word Reserved; set to
zero when witing.
vi sRul er (+056) Word Bool ean; FALSE ($0000)

if ruler is not show ng,
TRUE ($0001) if it is.

reserved (+058) Long Reserved; set to

zero when witing.
header Hei ght (+062) Word Hei ght of header

in pixels; nmaxi num of 110.
f oot er Hei ght (+064) Word Hei ght of footer

in pixels; maxi num of 110.

The next 80 bytes are swapped out variables defined in
this section:

currentVars (+066) SwapVars 80 bytes
reflecting current
vari abl es when the docunent
was saved
docVars (+146) SwapVars The docunent's vari abl es.
headerVars (+226) SwapVars The header's vari abl es.
footerVars (+306) SwapVars The footer's vari abl es.

The SwapVars are variables that are different for the text,
header and footer. The set of SwapVars in docVars is the
variables at the tinme the file was saved. The renmaining three
sets of SwapVars apply to their sections of the file.

reserved (+000) Long Reserved; set to
zero when witing.

reserved (+004) Long Reserved; set to
zero when witing.

reserved (+008) Word Reserved; set to

zero when witing.
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| ast Prgph (+010) Weord The nunber of the
| ast defined paragraph in
t he document. Paragraphs
are nunbered from one

pageSi ze (+012) Word Page si ze
(vertically), in pixels.
t opSpace (+014) Word Top space above
page, in pixels.
bott onSpace (+016) Word Bott om space bel ow
page, in pixels.
paper Si ze (+018) Word Paper size
(vertically), in pixels.
hor Rul er Res (+020) Word Hori zontal resol ution
for ruler, in pixels
oPageRect (+022) Word O fset from paper
to page rect, horizontally,
in pixels.
wi ndPage (+024) Word The page nunber
that begins the current
wi ndow.
lineOfset (+026) Word How far down the
top page the wi ndow starts
in pixels.
firstPrgph (+028) Word Nunber of the

par agr aph (paragraphs are
nunbered from one) that has
the first text on this page
firstLine (+030) Word Nunber of the
first linein this
par agraph in the w ndow.
hei ght (+032) Word The hei ght of the
par agr aph before the first
line, in pixels in the w ndow.
t opSel (+034) Word The paragraph
nunber of the topnost
portion of the selection,
or zero for no selection

topSel Line (+036) Word The |ine nunber of
the topnost portion of the
sel ecti on.

sel O f set (+038) Word The offset into

the paragraph in bytes of
the first character of the

sel ecti on.
reserved (+040) Long Reserved; set to

zero when witing.
i nsFl ag (+044) Word Zero for a single

insertion point, one for a
sel ected range.

caret End (+046) 8 Bytes End points of the
caret line.

r angePar (+054) Word The paragraph nunber of the
end of the selection
rangelLi ne (+056) Word The |ine nunber of
the end of the selection
ranged f set (+058) Word The of fset of the

end of the selection
styl ePendi ng (+060) Bool ean Word
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TRUE if the current font
has been changed but
not hi ng has been typed.

font1 D (+062) Long The font 1D of the
current font.
col or (+066) Word The | ow byte is the current

color byte (0-15); the
high byte is zero

t opPr gphLi ne (+068) Word The top paragraph
on the screen.

t opLi ne (+070) Word The top line of the paragraph
on the screen.

t opPB (+072) Word Top page boundary- -

t he page nunber of the top
line in the w ndow.

bott onPrgph (+074) Word Par agr aph nunber of the
bott om par agraph on screen

bottonline (+076) Word Bottomline on screen

bot t onPB (+078) Word Bott om page boundary- -

t he page nunber of the
bottomline in the w ndow.

SaveArray entry

Rul er

In the main docunent there will be one entry in a SaveArray for
each paragraph in the docunent. Each entry is 12 bytes:

t ext Bl ock (+000) Word Text Bl ock nunber.
Text Bl ocks are nunbered
fromzero in the docunent;
this entry shows in which
text block this paragraph
can be found.
of f set (+002) Word Addi ng this val ue
to the offset of the text
bl ock gi ves the begi nning
of the paragraph
attributes (+004) Word $0000 = Norrmal text,
$0001 = page break paragraph
rul er Num (+006) Word Nunber of the
rul er associated with this
paragraph. If this
paragraph is a page break
par agraph, ignore this field.

pi xel Hei ght (+008) Word Hei ght of this
par agraph in pixels.
nunii nes (+010) Word Nunber of lines in

thi s paragraph.

Each paragraph has a ruler associated with it; the rulers are
stored in the order in which they appear in the docunent and are
nunmber ed consecutively beginning with zero. Rulers are 52 bytes
| ong and have the foll owi ng structure:

nunPar agr aphs (+000) Word The nunber of paragraphs
using this ruler.
statusBits (+002) Flag Wrd Bits 15-8: Reserved for
future use
Bit 7: Ful Il justification
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Bit 6: Ri ght justification

Bit 5: Center justification

Bit 4: Left justification

Bit 3: Par agr aph cannot
break pages if this
bit is set.

Bit 2: Tripl e spaced
(really double)

Bit 1: Doubl e spaced
(really one and
one hal f)

Bit O: Si ngl e spaced

leftMargin (+004) Word Left margin in

pi xel s fromthe | eft edge
of the w ndow.

i ndent Mar gi n (+006) Word I ndent margin in
pi xel s fromthe left edge
of the w ndow.

right Margin (+008) Word Right margin in
pi xel s fromthe | eft edge
of the w ndow.

nunirabs (+010) Word This will be a
nunber fromone to ten;
there is always at | east
one tab.

t abRecs (+012) 10 Tab Records
A tab record is defined in
the follow ng section

Because rul ers are defined consecutively fromzero, you can use the SaveArray
entries to find the total nunber of rulers. Look at the ruler nunmber for each
SaveArray entry; the highest-nunbered ruler you find is an indication of the
ruler count. For exanple, if the highest rulerNumin any SaveArray entry is
$0003, there are four rulers in the docunent.

Tab Record A tab record identifies the type of tab in a ruler

tabLocation (+000) Word The | ocation of the tab,
in pixels, fromthe left edge
of the screen.
tabType (+002) Word The type of tab.
$0000 is a left tab; $0001
is aright tab, and -1 ($FFFF)
is a deciml tab, which
centers around period characters.

File Format and Structure

The Appl eWrks GS Wrd Processor file is conposed of sections defined in
"Definitions." The document structure is as foll ows:

docHeader (+000) Docunent Header
gl obal s (+282) WP dobals
docSACount (+668) Word Nunber of SaveArray
entries to foll ow
docSaveArray (+670) SaveArray entries
One entry for each paragraph
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docRul ers (+xxx) Rulers The rulers start here.
"xxx" is at +670 + 12* the
nunber of paragraphs.

docText Bl ocks (+yyy) Text Bl ock Records
The text block records start
here. Note that when saved to
di sk, there is no extra space in
a Text Block so the size is
equal to the used field.
"yyy" is at "xxx"+52*numnber of
rul ers.

headSaveArr ay SaveArray entries
SaveArray entries for this
docunent's header. The offset
depends on the length of the
docunent's text bl ocks.

headRul er s Rul ers The rul ers for the header
headText Bl ocks Text Bl ock Records

The text for the header.
f oot SaveArray SaveArray entries

The SaveArray entries for this
docunent's footer.

f oot Rul ers Rul ers The rulers for the footer

f oot Text Bl ocks Text Bl ock Records
The text for the footer.

Pl ease note that the nunber of paragraphs stored in the docunent is always one
greater than the nunber displayed in the window The last character is always
a Return character. The nunber of carriage returns displayed is equal to the
nunber of carriage returns stored mnus one. This is so all of the paragraphs
are guaranteed to end in a carriage return internally.

Bl ank docunent sections have a zero in the lastPrgph field of the SwapVars and
have no save arrays, rulers, or text bl ocks.

The maxi mum nunber of paragraphs in a docunent is 64K-1 (65,535) and the
maxi mum nunber of characters in a paragraph is 64K-13 (65,523), giving a
maxi mum t heoreti cal docunent size of a healthy 4,294, 049,805 characters.

Furt her Reference

o Apple Ilgs Tool box Reference, Volunes 1 through 3

### END OF FILE FTN. 50. 8010
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### FILE: FTN. 53. 8002
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $53 (83)

Auxiliary Type: $8002

Ful | Nane: G aphi ¢ Di sk Label er Docunent

Short Name: Graphi ¢ D sk Label er docunent

Witten by: Matt Deat her age March 1990

Files of this type and auxiliary type contain |abel docunents for G aphic Disk
Label er.

G aphic Disk Labeler is an Apple I1GS application which mxes text and
graphics to create labels for 3.5" floppy disks. It inports nost popul ar
graphics formats and prints in color.

For nore information on G aphic Di sk Labeler (GDL), contact:

Triad Venture, Inc.

P. O Box 12201

Hauppauge, New York 11788
Attention: CDL Technical Support
(516) 360-0797

The GDL file format is copyrighted (C) 1990 by Triad Venture, Inc. and is
printed here with perm ssion.

File Structure

GDL documents contain the information for GDL to produce a label. A label is
conposed of three TextEdit records, a palette, and an optional picture. This
information is in the data fork. The resource fork is reserved and shoul d not
be used.

The Fil e Fornat

The data fork of GDL files contains the foll owi ng data:

Pi cFl ag (+000) Bool ean Long If this flag is TRUE, the next 5600 bytes
contain a bit-nmapped i nage of the graphic
for this label. If this flag is FALSE
the next field is not present.

Bi t Map (+004) 5600 Bytes If PicFlag is TRUE, this is a bit-mapped

i mge of this |abel's graphics. The
rectangle is 100 pi xels high by
104 pixels wide in 320 node; this is also
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the size of the entire label. This field
is not present if PicFlag is FALSE

The remaining fields are present in every GDL docunent. They start at an

offset referred to in this Note as "n". |If there is no picture, "n" is 4; if

there is a picture, "n" is 5604.

TERecCDL1 GDLText GDL-style TextEdit record for the
text on the back of the |abel

TERecCGDL2 GDLText GDL-style TextEdit record for the
text on the spine of the |abel

TERecCGDL3 GDLText GDL-style TextEdit record for the
text on the front of the |abel

Pal ette 32 Bytes Standard QuickDraw Il Palette for
this |abel

The CDLText fields are defined as foll ows:

Styl eLen (+000) Long Length of TextEdit style

information (TEStyle info) for
this TextEdit record.

Style (+004) Styl eLen Bytes TextEdit style information
There are StylelLen bytes in
this field.

Text Len (+Styl eLen+4) Long Length of the text in this
Text Edit record.

Text (+Styl eLen+8) Text Len Bytes Text for this TextEdit record.
There are TextLen bytes in this
field.

Furt her Reference

o Apple I GS Tool box Reference Manual, Volumes 2 and 3

### END OF FI LE FTN. 53. 8002
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### FILE: FTN. 54. DD3E
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $54 (84)

Auxi liary Type: $DD3E

Ful I Nane: Medl ey Desktop Publi shing Docunent

Short Name: Medl ey Docunent

Witten by: Matt Deat herage & Eric Sol dan May 1989

Files of this type and auxiliary type contain docunments for Medl ey(TM

Medl ey is a WYSI WG application that integrates word processing, paint, and
page | ayout prograns, with the addition of a spelling checker and thesaurus.
The page | ayout function supports various shapes for art and text areas. Text
automatically waps around or within these areas, including irregularly shaped
regions. The word processor is full-featured, as is the paint program The
di ctionary has 80, 000 words.

For nore information on Medl ey, contact:

M1 Iiken Publishing Conpany

1100 Research Bl vd

St. Louis, MO 63132

Attention: Medley Technical Support
(314) 991-4220

The Medley file format is copyrighted (C) 1988 by MIIiken Publishing Conpany
and is printed here with pernission.

Definitions

The following definition is used in this docunent in addition to those defined
for all Apple Il file types

C String A series of ASCI| bytes termnated with a byte of $00.
There is no count byte at the beginning, as is the case for
the String type (also referred to as a "Pascal string").

File Structure

Medl ey files are basically standard, single-linked tree structures. There is
a single object at the top of the tree, and other objects may branch off this
parent object. Each child object is linked to the parent by a pointer to the
child contained within the parent object. A non-standard thing about the
Medl ey tree structure is that sone objects nay have regions or polygons
associated with them The handles to these objects are stored in the parent
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obj ect when in nmenory, but on disk these handl es are quite neaningl ess.
Because of this difference, the regions or polygons are sinply appended to the
parent object itself when witten to disk. The size of the region or polygon
is added to the size of the parent object, giving an aggregate size for the
compl ex object on disk.

The file is witten to disk in an order based on a sinple tree-wal king
algorithm This algorithmstarts with the hi ghest parent object and wites it
to disk. The parent object is checked for child objects. |If one exists, it
is witten to disk, and then it is checked for child objects. This tree-
wal ki ng continues until an object runs out of children. When that occurs,
Medl ey backs up one tree level, wites the next child object to disk, and
scans it for children. This nmethod continues until all objects are witten to
di sk.

For exanple, if a parent object naned A had two child objects named B and C
where B had children E and F, and C had children G and H, the objects would be
witten to disk in the following order: A B, DL E, C F, G Figure 1l
illustrates this structure.

Fi gure 1-Exanple of Parent and Child Tree Structure

Sone Medl ey objects, when in nenory, have handl es to other objects (such as

regions or polygons) in them Since handl es are neani ngl ess on di sk, Medl ey
stores these conmpl ex objects in an aggregate formby witing the contents of
each associ ated handle to disk follow ng the regul ar object.

The hjects and Their Formats
Al'l objects have a common 13-byte header, which is as foll ows:

type (+000) Byt e The type of the object. Possi bl e
val ues are:
0 Nul I Object (never saved to disk)
Root Obj ect (never saved to disk)
File Object
Page bj ect
Par agr aph Obj ect
Area (Object
Art noject
10 = Docunent Dictionary Object.
Objects 7, 8 and 9 are for posting
undo events. Since these are not
saved to disk, they are irrel evant

ok wWNE
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nuntChi | dren

endDat a

reserved

obj Ref Num

(+001)

(+003)

(+007)

(+011)

Wor d

Long

Long

Wor d

for the file format.

The nunber of children for this
object. Children of the children
are not included.

The size of this object on the
di sk, not counting associated
handl es (such as regions and
pol ygons).

Reserved; set to zero when
creating files.

The reference nunber of this
obj ect, generally zero.

Each object has the header |isted above foll owed by object-specific data. For

this reason, the description of each object wll

byte foll owi ng the header).

The File nject

rect

pat hName

saved

w ndowPt r

wndwiNanel ndx

wi ndowOri gin

wi ndowSi ze. h

W ndowsSi ze. v

COigin

edi t Hndl

edi t O f set

cursor

(+013)

(+021)

(+150)

(+151)

(+155)

(+156)

(+160)

(+162)

(+164)

(+168)

(+172)

(+174)

4 \Wrds

129 Bytes

Byt e

Long

Byt e

2 Words

Wor d

Long

Long

4 \Wrds

Standard QuickDraw |1 rectangl e,

gi ving the boundary rectangle for
the entire file.

Cl ass zero pathnane for the

file on disk (used by the save
conmmand) .

This byte is 1 if no changes have
been made to the file since the | ast
save.

Pointer to the window for this
file. Wen creating files, set to
zero.

Index into table of w ndow

names. Set to zero when creating
files

Qui ckDraw Il point

representing the gl obal origin of
this file' s w ndow.

Hei ght of w ndow in pixels.

Add to top edge of wi ndow to get
bott om edge of w ndow.

Hei ght of wi ndow in pixels.

Add to left of windowto get right
edge of w ndow.

Qui ckDraw Il point representing the
scroll bar origin of this file's

wi ndow. When creating files, set
this to whatever origin you w sh
Medl ey to display. WMake sure that
the coordinate is valid.

Handl e to the paragraph containing
the cursor. This is converted to a
child nunmber on disk, since handles
on di sk are neani ngl ess.

Ofset to the cursor within the

par agr aph pointed to by editHndl.
Standard QuickDraw |1 rectangle,
giving the rectangle used for the
insert cursor. This can be set to a

start with offset +013 (the
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nul | rectangl e when creating files,
and will be cal cul ated when the file
i s | oaded.

showAl | Borders (+182) Byt e If this is set to one, then
all area borders will display,
regardl ess of each area's border
di splay setting.

updat eRect (+183) 4 Words Standard Qui ckDraw ||
rectangl e used for posting specific
updates for the interruptible word
processor. \Wen creating files, set
this to a null rectangle.

topM gn (+191) Fi xed The top margin in inches.
bot t onvt gn (+195) Fi xed The bottom margin in inches.
| eft Mgn (+199) Fi xed The left margin in inches.
ri ght Mgn (+203) Fi xed The right margin in inches.
gutter M gn (+207) Fi xed The gutter margin in inches.
pageW dt h (+211) Fi xed The width of the page in inches.
pageHei ght (+215) Fi xed The height of the page in
i nches.
sel ect Page (+219) Wor d The active page for area
edi ting.
nuntel ect ed (+221) Wor d The nunber of areas currently
sel ected by the user.
si zi ngDot (+223) Wor d The sizing dot nunber of an area

that was last clicked. This sizing
dot will be used as the current
sizing dot when the arrows are used
to size an area

ef fecti vePage (+225) Wor d The page nunber of the page
the user was effectively editing.
This is different from sel ect Page
when the user was editing gl oba
areas at save time, for global areas
are treated as on page zero

print Record (+227) 140 Bytes A standard II1GS Print
Manager print record; the one in use
for this docunent at save tine.
This field can be undefined, if the
print RecordDefined field is zero.

i nterrupt Mbde (+367) Wor d Currently undocumented. (Set

to zero.)

edi t Scrol | (+369) Byt e Currently undocunented. (Set to
zero.)

firstHndl (+370) Long Handl e where wrap-around regions
shoul d actually start; i.e., where

an update is needed. Wen creating
files, set this to zero

firstMn (+374) Wor d M ni Rect nunber (line nunber of
par agr aph) where w ap-around regi ons
shoul d actually start; i.e., where
an update is needed. Wen creating
files, set this to zero

sel ect Mbde (+376) Wor d Sone text is selected if this is
1. Each paragraph will indicate the
range of characters selected within
that paragraph. This allows the
screen update routine to quickly
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showPgphMar ks (+378)

showSpaces (+379)

showvbveChangel nf o

(+380)
nmoveChangel nf oRect

(+381)
addNewuUndo (+389)
revhNum (+390)
showRul ers (+392)
wi ndowType (+393)
auxDi ct Pat h (+395)
grayScal e (+524)

pri nt Recor dDef i ned
(+526)

evenPageNuniext
(+528)

oddPageNunirext
(+576)

pageNum nf o (+624)

af f ect PageRange( +688)

pageNunfont (+690)

Byt e

Byt e

Byt e

4 Words

Byt e

Wor d

Byt e

Wor d

129 Bytes

Wor d

Wor d

48 Bytes

48 Bytes

32 Wrds

2 Bytes

4 Bytes

determ ne which characters in a

par agr aph shoul d be drawn sel ect ed.
I ndi cat es whet her paragraph

mar ks are currently bei ng shown.

I ndi cat es whet her spaces are

shown with marks and tabs are shown
with arrows.

I ndi cat es whet her the Myve/ Change w ndow
is active.

Standard QuickDraw Il Rectangl e giving
the position of the Myve/ Change

wi ndow.

Currently undocunent ed.

Revi si on nunber of the version of

Medl ey that created this file. For
files created following this
standard, use $0100 (for Medl ey
2.0).

I ndi cates whether the rulers are
showi ng.

The type of windowthis is. 0 =
docunent, 1 = clipboard. Wen

creating files, set this to zero
Class zero GS/ OS pat hnane

to the auxiliary dictionary file for
this document. \Wen creating files,
set this to a null pathnane (a

| ength byte of zero).

Whet her or not grayScal e node is
active. Zero for color, one for
grayScal e.

Non-zero if a print record is defined
This is used because the Printer and
Port drivers nmust be | oaded before
calling PrDefault or PrValidate, and
that neans the boot disk nust be on
line. |If Medley knows the print
record is good, it proceeds w thout
calling the Print Manager.

The text for even-nunbered pages to be
di spl ayed by the page nunber.

The text for odd-nunbered pages to be
di spl ayed by the page nunber.

A word for each of the

pages possible in the file, through
t he absol ute nmaxi num of thirty-two.
The range of pages

af fected by the Medl ey "Change Page
Nunbers" command. The first byte is
t he begi nning page; the second byte
i s the endi ng page.

A Font Manager Fontl D,

identifying the font used for the
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page nunbers. This is a two-byte
font fam |y nunber, followed by a
one-byte font style and one-byte
font size

start PageNum (+694) Wor d The page nunber of the first
page. This is a zero-based counter
page one is represented as zero.

of f set FronEdge (+696) Vord The distance in points that
t he page nunbering text appears from
the edge of the paper.

Not e: The following three fields are in Medley 2.0 files, but do not
exist in Medley 1.0 files. If you are reading a 1.0 file, the

val ue of revNumwi Il be $0000. |If reading a 1.0 File Object,
resize it to 2.0 size (including the three fields bel ow) and
initialize their values to the values given bel ow

maxNunPages (+698) Wor d The maxi mum nunber of pages in
this docunment. Wen creating new
files, initialize this to 32 ($20)
unl ess condensed (below) is non-
zero. |If condensed is non-zero, you
really have to hurt yourself to get
this field right. Belowis the
al gorithm Medl ey uses to cal cul ate
this field (in sonething close but
not exactly related to pseudo-code).
Pl ease recall that all variables
relating to the margins (taken from
the file object) are Fixed.

wor kHei ght : = topMgn + bottonmvgn

if [condensed is non-zero] then workHeight := workHeight * 2

wor kHei ght : = pageHei ght - wor kHei ght

wor kHei ght wor kHei ght * [pixels per vertical inch]

wor kHei ght wor kHei ght + $0000FFFF

[this counts a fractional point as a whol e point]

i = H Wrd(workHeight) [this gives the integer portion]

i i + 3 [accounts for 3-pixel page breaks]

i 1= (16384 - 208) / i [gives nunber of pages in conceptua
drawi ng space. Since Medley allows 48-point characters plus

| eading, the tallest a text rectangle may be is 208 pixels. Text
that does not fit in nmaxNunPages is kept around in a non-

di spl ayabl e, non-editable, non-printable page. Any shortening of
the document will cause some or all of the previously non-

di spl ayed text to flow up into the docunent. ]

i :=mn(32,i) [32 is the absol ute maxi num nunber of pages Medl ey
all ows due to QuickDraw s conceptual drawi ng space limtations.]

maxNunPages : = i

condensed (+700) Wor d I ndi cat es whet her the docunent is
designed to use condensed printing.
I f non-zero, the docunent is
desi gned to use condensed printing.
When creating files, it is easiest
not to deal with condensed printing,
so set this field to zero. However
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if you wish to create a docunent
that Medley may edit and print as
condensed, you must correctly relate
this field to the previous one by
the al gorithm gi ven above.

reserved (+702) 6 Bytes These six bytes should be set
to zero.

The Page hject

Pages are the first-level children of files. There is one page object for
each page in a docunent (file object).

rect (+013) 4 Words Standard QuickDraw Il rectangl e
gi ving the boundary rectangle for
thi s page.

wrapDir (+021) Byt e The direction of word-w apping
1 = Down, 2 = across.

rgn (+022) Long Handle to the region for this page in

menory. The region is the page
rectangl e | ess any areas on that
page. d obal areas are not
subtracted fromthis region. They
are subtracted fromthe page
rectangl e for the global page (page
zero). On disk, where the page
region would be witten, you can
wite a 10, followed by the
rectangle for the page. This is a
rectangul ar region. The aggregate
size of the page object on di sk nust
i nclude these 10 bytes. This is
assuni ng, of course, that there are
no areas on that page to make the
page regi on non-rectangul ar.

hi ded obal Art  (+026) Byt e A non-zero val ue indicates
that global art is not displayed on
t hi s page.
hi ded obal PagePart s
(+027) Byt e A non-zero val ue indicates that gl oba
page parts are not displayed on this
page.

The Par agraph Obj ect

Par agraphs are the children of the file object; they are not the children of
page objects since a paragraph nay be seen on nore than one page or page part.
Par agr aph obj ects are, however, stored on disk i mediately follow ng page
objects and their children. Paragraph objects are first-1evel objects also.

wr apHer e (+013) Wor d Insertion offset point in
par agr aph data where w appi ng shoul d
continue. For wapping from
begi nni ng of paragraph, set this
field to zero

ful l Wap (+015) Vord Sanme as wrapHere, but indicates at
what point m ni Rect construction or
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rul erOf set

dat aOf f set

nunRect s

begl nvOf f set

endl nvOF f set

t opLeadi ng
bot Leadi ng
begPgphGap
endPgphGap

flags

m ni Rect s

(+017)

(+019)

(+021)

(+023)

(+025)

(+027)
(+028)
(+029)
(+030)

(+031)

(+032)

Wor d

Wor d

Wor d

Byt e
Byt e
Byt e
Byt e

Fl ag Byte

M ni Rect s

reconstruction nust continue.

Again, for full-wapping of a
paragraph, set to zero

O fset in bytes from begi nning

of paragraph object to indicate
where the ruler starts. (The ruler
is just before the character data,
just after the miniRects.) |If there
is no ruler, then the default ruler
is used by Medley. (If the
dataOifset value is the sane as the
rulerOffset, then there is no ruler
and the default ruler will be used.)
The default ruler has tabs at each
1/2 inch mark, no indent or

par agraph indent, and the right
margin i s at maxi mum

O fset in bytes from begi nning

of paragraph object to indicate
where character data starts. |If
there are no mni Rects built yet
(probable if file is being created
out side Medl ey) and there is no
ruler, then this value will be a 32.
The nunmber of discrete text
rectangles in this paragraph. When
creating a file, set fullWap to
zero, and nunRects to zero, and

pl ace your character data starting
at byte 32 of a paragraph object,
and the rectangles will be built
when the file is | oaded by Medl ey as
Wrap occurs.

O fset fromthe begi nning of

the character data where inverse
text starts in this paragraph.

O fset fromthe begi nning of

the character data where inverse
text ends in this paragraph

The nunber of pixels |eading

above each line in this paragraph
The nunber of pixels |eading
bel ow each line in this paragraphs.
The nunber of pixels extra

| eadi ng above this paragraph

The nunber of pixels extra

| eadi ng bel ow thi s paragraph

Bits O and 1 are used to

i ndicate justify node.

00 = left justify.
01 = right justify.
10 = center justify.
11 = full justify.

Bit 7 indicates a page-break after
thi s paragraph.

Any miniRects, if any, are

contai ned here. The nunber of

m ni Rects is given by nunmRects
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above.

M ni Rects have the followi ng format:

m ni Rect.rect (+000) 4 Words Standard Qui ckDraw |1

nr. begf f set (+008) Wor d

nr.enddf f set (+010) Wor d

A Ruler in the docunent wll
any. The offset to the Ruler
formatted as fol | ows:

| ef t PgphM gn (+000) Byt e

ri ght PgphMgn (+001) Byt e

pgphl ndent (+002) Byt e
nunirabs (+003) Byt e
t abs (+004) Tabs

rectangle that is calculated by the
wordWap routine to bound a line of

t ext.

O fset fromstart of character

data to the first character this

m ni Rect bounds.

O fset fromstart of character

data to just past the last character
this m ni Rect bounds.

be after the mni Rects, if there are

is given by rulerOfset. Rulers are

The left margin for this

par agraph, in sixteenths of an inch
The right margin for this

par agraph, in sixteenths of an inch
This is an offset fromthe default
right margin from Medl ey' s " Set
mar gi ns" conmmand. For exanple, the
val ue 16 represents a right margin
one inch to the left of the default
ri ght margin.

The indentation for this

par agraph, in sixteenths of an inch
The nunber of tabs in this ruler.
There are nuniTabs of these.

Tabs are formatted as foll ows:

tab Flag Wrd

Tabs consist of a high byte of flags
and | ow byte of position. The bits
are assigned as foll ows:

Bits 15-12 = Reserved; set to zero
Bits 11-10 = Tab Leader style:

00 = No | eader
01 = Leader of dots (....... )
10 = Leader of dashes ( - - )
11 = Solid Leader (___ )
Bits 9-8 = Tab Type:
00 = Left Tab
01 = Right Tab
10 = Center Tab
11 = Decinmal Tab
Bits 7-0 = Byte value; the

position of this tab as an
offset fromthe |eft
margin in sixteenths of an
inch. A value of sixteen
i ndi cates a tab one inch
to the right of the left
mar gi n.

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 63 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

Following mini Rects and rulers is the actual character data for
this paragraph. This is all Bytes. However, a Byte val ue of
$01 through $07 indicates the beginning of a Font Escape. Font
Escapes indicate changes in style or size of the text, and are
formatted as foll ows:

Font Escape (+000) Byt e An indication of the type of
text the following fontlD affects:
1 = Regul ar Text

2 Superscri pt Text

3 Subscri pt Text
4-7 = Reserved; do not use

font1 D (+001) 4 Bytes A Font Manager Fontl D,
identifying the font used for the
page nunbers. This is a two-byte
font famly nunber, followed by a
one-byte font style and one-byte
font size

The text portion of a paragraph always begins with a Font Escape
and ends with the end-of-paragraph character Byte $A6. This
makes the minimum size of a paragraph (assum ng no m ni Rects or
rulers) thirty-eight bytes (32 bytes for the Paragraph bject,
five bytes for the Font Escape and one byte for the $A6).

The Area nbject

Area Objects are the children of pages or paragraphs.

type (+013) Byt e The type of area this area object
descri bes. Possible values are:
0O = Null Area
1 = Goup Area
2 = Rectangul ar Area
3 = Round Rectangul ar Area
4 = Oval Area
5 = Pol ygon Area

sel ect (+014) Byt e This value is one if this area is
sel ect ed.

showBor der (+015) Byt e This value is one if the border
of this area is showi ng.

cont ent Type (+016) Byt e 0 =Art, 1 = Wap Down,
2 = Wap Across.

rgn (+017) Long Handl e to the region that describes the

shape of this area. On disk, this
region is at the end of this object
(see the Reading The File section of
this Note).

i nteriorRgn (+021) Long Handl e to the regions that
describes the interior of this area.
On disk, this region is at the end
of this object (see the Readi ng The
File section of this Note).

si zi ngRgn (+025) Long Handl e that contains all the
sizing dots. It is too slowto draw
themone at a tine. Al so, detecting
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that the user clicked in a sizing

dot can be done quickly -- just not
whi ch one.
flags (+029) Wor d Only bit zero of this word is

significant; if set it indicates
this area should be printed to
LaserWiters in gray-scale. Al
other bits of this word should be
zero.

reserved (+031) Wor d Reserved for MIliken. Set to
zero.

At this point is the description of the area itself. This
description varies on the type field above:

For rectangles (type = 2):

rect (+033) 4 Words Standard QuickDraw Il rectangl e
describing the rectangle for this
ar ea.

For round rectangle (type = 3):

rect (+033) 4 Words Standard QuickDraw Il rectangl e
descri bi ng the boundary rectangl e
for the round rect.

hei ght (+041) Vord The hei ght of the oval portion of
the rectangl e.

wi dt h (+043) Wor d The width of the oval portion of the
rect angl e.

For ovals (type = 4):

oval (+033) 4 Wrds A standard QuickDraw Il rectangl e
descri bi ng the boundi ng rectangl e
for this oval. The oval drawn is
the ellipse inscribed in this
rect angl e.

For Pol ygons (type = 5):

pol ygon (+033) Byt es A handle to a QuickDraw I1
pol ygon. This handl e may be passed
to QD Pol ygon routines. On disk,
thi s polygon is appended to the end
of this object (see the Reading The
File section on this Note).

These objects are the last itens in the area object.

The Art Object

Art hjects are the children of pages, paragraphs or areas.

BBox (+013) 4 Words A standard QuickDraw Il rectangle
representing the boundi ng box of
this art object.

of f set FronRgn (+021) 2 Wrds Nornmally zero. The area
containing an art inmage can be grown
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artl mage

(+025)

and shrunk. The art withinit is

not clipped to the bounding

rectangle of the area until the user
deselects the area. (If it is saved

to disk while selected, then it

is

saved unclipped). This allows the

user to experinment with different

shapes wi thout clipping the draw ng

within. |If the drawing is to the

left of the |eft edge of the area,
or is above the top edge, then this

of fset indicates by how nuch.

Byt es The actual bitmap of the art

i mage.

The Docunent Dictionary Object

The Docunent Dictionary Object

cont ai ns

not in the main dictionary.

count

wor dLi st

is the very last child of the file object, and

all the words the spelling checker should ignore even though they are

(+013)

(+015)

entries.

The format of word entries is as foll ows:

recordLe
repl aceF
newwor d

ngt h (+000)
| ag (+001)
(+002)

Byt e The length of this record.
Byt e Reserved, set to zero
C String The word in question. This

Wor d The nunber of word entries in this
di ctionary object.
Word Entries Li st of dictionary word

word shoul d be counted as spelled
correctly, and is not in the Main or

Auxiliary Dictionary.

The length of a record is the length of string plus three bytes

(one for
byt e) .

Readi ng

When reading a Medley file,

treated

recordLengt h,

the File

one for repl aceFl ag,

objects with regions or polygons wll

and a zero termnnation

have to be

specially, since the handles in the objects are invalid and the
regi ons or polygons actually follow the object in the disk file.

A sequence for reconstructing Medley files in menory is as follows:

1.
2

3.

Qpen the file,

or set the mark to zero on an open file.

Start with a handle that is 13 ($0D) bytes long. Pass this
handl e to the routine starting in step three.

Save the handl e passed to this routine,

and read four bytes

fromdisk. This Long is the total size of an object, including
any regions or pol ygons appended.
Read the 13-byte object header into the handl e passed to this

routine. The endData field of the header gives the size of the

obj ect, nminus any associated regi ons or pol ygons.

object's handle (the handle passed to you) to this size.

Resi ze the
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10.

11.

12.
13.

Read the rest of the object (endData - 13 bytes) into the

obj ect's handl e.

Save the value of nunChildren in a |ocal variable and set the
nunChildren field in the object header to zero. The field in
the header represents the nunber of children read from disk
setting this to zero properly indicates that you haven't read
any of the children yet.

Look at the object type field. |If the object is a file, area,
or page object, it may have a region associated with it. |[If the
object is an area object, it may al so have a pol ygon associ at ed
with it (if the area type field indicates this is so). You can
tell if the object has any appended structures by conparing the
total object size (read in step three) with the endData field
(read in step four); if an object has no appended structures,
the two values will be the sane.

If there are structures appended to the object, first zero al
the handles to the regions inside the object. This allows

el egant error recovery if an error occurs while reading the
regi on or polygon. Wien the handl es are zeroed, read the next
two bytes fromthe disk. This Wrd is the size of the region or
polygon in bytes. Create a handle of that size, place it in the
object's field for this handl e, and place the size Wrd in the
first two bytes of the new handle. Now read the object from
disk into the new handle starting at the begi nning +002 (past
the size Wrd).

Continue in this fashion until all appended regi ons or pol ygons
have been read from disk. Any appended structures will be
stored in the sanme order as their handles occur in the object.

Not e: By zeroing the handl es before reading the objects, you
can return fromthis function with an error, and the
calling routine will be able to dispose of all handles

that were actually created. The calling routine will know
if a handle was actually created or not by exam ning the
handle field in the object; N L handl es were not created.

Execute a loop for the old nunber of children (0 to

ol dNunChi | dren-1):

Create an object that is 13 ($0D) bytes long. Add this handle
to the end of the parent object that was |last read. |ncrenent
the nunber of children. You have just added a child into the
child table for an object.

Call the recursive subroutine beginning in step three, passing
it the handle you just created. |If it returns an error, return
the error. This gets you out of the recursion with the correct
error, no matter how nmany | evel s deep you are.

Keep | ooping until out of children to read. The EOF condition
does not have to be checked, since you will run out of children
when you reach the end of the file. |If an ECF is reached before
you read all the children, you did sonething wong.

Return no error--the file was successfully read.

When done with all this, you will return to the code just

beyond step two, where you first called the recursive subroutine
at step three. |If an error is returned, dispose of all the
handl es created by the recursive function. Even if the file
read is aborted, the tree is conplete for as nmuch as was read.
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(This is why the nunChildren field is increnented as you read
the file.) An alternate way to handle this is to use a
different userI D for the handl es created when reading the file;
this allows you to dispose of all of themw th one Di sposeAll
call.

14. Close the file if you opened it, or reset the mark to its
previous position if it was already open.

The entire file does not have to be read fromdisk. By using the size field,
you can skip to the next object in the file. Using this technique, you can
scan the file for whatever it is that interests you.

Not e: You nay have noticed that objects successfully created in
menmory will have a table of handles to children at the end.
oj ects on disk will not have these handl es, since the handl es on
di sk are neaningless. The child handle table is reconstructed as
the file is | oaded into nenory.

Obj ect Ordering

The file object is the first you will encounter in a Medley file. Its
children are ordered as foll ows:

Page Object--Page #0. This is the global page object, containing all gl obal
ar eas.
Page (bject--Page #1. This is the page object for page #1; it nust exist.

O her objects are optional, but will appear in the follow ng order:

Page #2 t hrough Page #n
Par agraph #1 t hrough Paragraph #n
D ctionary bject

Sone Exanple Structures

Medl ey was witten nostly in C  Below are sonme structures relevant to C
progranms reading Medley files. Descriptions of the fields may be found
earlier in this Note.

#def i ne NULLOBJ
#def i ne ROOTOBJ
#defi ne FI LEOBJ
#defi ne PAGEOBJ]
#defi ne PGPHOBJ
#defi ne AREAOBJ
#def i ne ARTOBJ
#def i ne DOCDI CTOBJ

[* Object type assignnents. */
/* These are used in the deskObj 'types' field. */

POUOMAWNEO

#defi ne AREANULL
#defi ne AREAGROUP
#defi ne AREARECT
#def i ne AREARRECT
#def i ne AREAOVAL
#defi ne AREAPOLY

/* Area object sub-type assignnments. */
/* These are used in the areaCbj 'types' field. */

abrhwWNEFLO
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#def i
#def i
#def i
#def i

#def i

#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i

#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne

ne

ne
ne
ne

ne
ne
ne
ne
ne

ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne

ne

ne
ne
ne
ne
ne
ne
ne
ne

t ypedef

medl eyMai nType
medl eyAuxType

medl eyl nf o
auxDi ct Type

ARTCONTENT

VWADOWN
WAACROSS
LWGRAYSCALE

SAMEESC
FONTESC
SUPERESC
SUBESC
ESCAPES

S| ZEFONTESC
ENDPCGPHCHR
TABCHR
SOFTHYPHEN
STI CKYSPACE

PAGEBREAK
LEFTIUST
Rl GHTJUST
CENTERJUST
FULLJUST
JUSTTYPES

LEFTTAB

Rl GHTTAB
CENTERTAB
DECI MALTAB
TABTYPES
NCLEADER
DOTSLEADER

DASHESL EADER

SCLI DLEADER

struct Ruler {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned i nt
} Ruler;

0x54
OxDD3E
1
2
0 /* These are used in the 'contentType' field of
area objects.*/
1
2
0x0001
0 /* These are used in paragraph objects. */
1
2
3
7

5 /* More paragraph equates. */
0xA6

9

30

31

0x80 [/* These are used in the pgphCbj 'flags' field. */
0x00
0x01
0x02
0x03
0x03

0x00 /* These are used in the ruler field of paragraph
obj ects. */
0x01
0x02
0x03
0x03
0x00
0x01
0x02
0x03

| ef t PgphM gn;
ri ght PgphM gn;
pgphl ndent ;
nunirabs;
tab[];

#def i ne NEWREVNUM 0x0100

typedef union URect {
rect;

Rect
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struct {
| ong pl;
| ong p2;
} point;
struct {
Poi nt pl;
Poi nt p2;
} ele;
} URect;

typedef uni on UPoi nt {
Poi nt el e;

| ong poi nt;
} UPoi nt;
typedef struct region {
unsi gned i nt si ze;
uni on URect BBox;
i nt data[];
} region;

typedef struct polygon {

i nt si ze;
uni on URect BBox;
uni on UPoi nt point[];
} pol ygon;
typedef union ourFontl D {
unsi gned | ong fid;
struct {
unsi gned int f am\um
char font Styl e;
char fontSi ze;
J R

} ourFontl D

struct deskObj {

char type; $00
unsi gned i nt nunchi | dr en; $01
unsi gned | ong endDat a; $03
unsi gned | ong reserved, $07
unsi gned i nt obj Ref Num $0B
$0D
union d {

data[]; [* Plain | abel object access field. */

struct file { /* Level 1 objects are files. */

uni on URect rect; /* $0D */

char pat hNane[ 129] ; /* $15 */

char saved; /* $96 */

G af Port Ptr wi ndowPt r ; [* $97 */

char wi ndowNanel! ndx; /[* $9B */

| ong wi ndowOr i gi n; /* $9C */

| ong wi ndowSi ze; /* $A0 */

| ong COrigin; I* $A4 */

struct deskQbj **edi t Hndl ; /* $A8 */

unsi gned i nt editO fset; /* $AC */
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uni on URect cursor; /* $AE */
char showAl | Bor der s; /* $B6 */
uni on URect updat eRect ; [* $B7 */
unsi gned | ong t opM gn; [* $BF */
unsi gned | ong bot t oVt gn; /* $C3 */
unsi gned | ong | eft Mgn; /* $C7 */
unsi gned | ong ri ght M gn; /* $CB */
unsi gned | ong gutterMgn; I* $CF */
unsi gned | ong pageW dt h; /* $D3 */
unsi gned | ong pageHei ght ; [* $D7 */
i nt sel ect Page; /* $DB */
i nt nunBel ect ed; /* $DD */
i nt si zi ngDot ; /* $DF */
i nt ef f ecti vePage; /* $E1 */
Pr Rec print Recor d; /* $E3 */
i nt i nt errupt Mode; [* $16F */
char editScroll; [* $171 */
struct deskbj **fjrstHndl; [* $172 */
i nt firstMn; /* $176 */
unsi gned i nt sel ect Mbde; /* $178 */
char showPgphMar ks; /* $17A */
char showSpaces; [* $17B */
char showbveChangel nf o; [* $17C */
uni on URect nmoveChangel nf oRect ; [* $17D */
char addNewUndo; /* $185 */
unsi gned i nt revNum /* $186 */
char showRul ers; /* $188 */
unsi gned i nt wi ndowType; [* $189 */
char auxDi ct Pat hnane[ 129] ; /* $18B */
unsi gned i nt grayScal e; /* $20C */
unsi gned int pri nt Recor dDef i ned; /* $20E */
char evenPageNunirext [ 48] ; /* $210 */
char oddPageNunirext [ 48] ; /* $240 */
unsi gned i nt pageNum nf o[ MAXNUMPAGES] ; / * $270 */
unsi gned i nt af f ect PageRange; [* $2B0 */
our Font1 D pageNunfont ; /* $2B2 */
unsi gned int st art PageNum /* $2B6 */
unsi gned i nt of f set Fr onEdge; /* $2B8 */
unsi gned i nt maxNunPages; /* $2BA */
unsi gned i nt condensed; /* $2BC */
char reserved[ 6] ; /* $2BE */
} file; /* $2C4 */
struct page {
uni on URect rect; /* $0D */
char wr apDir; [* $15 */
region **rgn; [* $16 */
char hi ded obal Art; /[* $1A */
char hi ded obal PageParts; /[* $1B */
} page; /* $1C */
struct pgph { [* Must be level 2 or greater. */
unsi gned i nt wr apHer e; /* $0D */
unsi gned i nt ful |l Wap; /* $0F */
unsi gned int rulerOffset; /* $11 */
unsi gned i nt dat aOf f set ; /* $13 */
unsi gned i nt nunRect s; /* $15 */
unsi gned i nt begl nvOf f set ; [* $17 */
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unsi gned int endl nvOr f set ; [* $19 */
char t opLeadi ng; /* $1B */
char bot Leadi ng; /* $1C */
char begPgphGap; [* $1D */
char endPgphGap; [* $1E */
char fl ags; /* $1F */
struct mini Rect { /* $20 */
uni on URect rect;
unsi gned int begOr f set ;
unsi gned i nt endOf f set ;
} mniRect[];
/* Rul er goes here if there is a customruler for this paragraph.*/
/* Text starts after the ruler. Text always

starts with a fontEsc. A fontEsc is 5 bytes,
a typeByte followed by the fontI D  Text
al ways ends with end-of-pgph chr. */

} pgph; /* $20 */
struct area {
char type; /* $0D */
char sel ect; I* $OE */
char showBor der ; /* $OF */
char cont ent Type; [* $10 */
regi on **rgn; /* $11 */
regi on **interiorRgn; [* $15 */
regi on **si zi ngRgn; [* $19 */
unsi gned i nt fl ags; /* $1D */
unsi gned i nt reserved; [* $1F */
uni on obj {
uni on URect rect; [* $21 */
struct rrect {
uni on URect rect; [* $21 */
i nt hei ght ; /* $29 */
i nt wi dt h; /* $2B */
} rrect;
uni on URect oval ; [* $21 */
pol ygon **pol y; [* $21 */
} obj;
} area; /* $2D */
struct art {
uni on URect BBox; /* $0D */
uni on UPoi nt of f set Fr omRgn; [* $15 */
char artl mage[]; /* $19 */
} art;
struct docDict {
unsi gned i nt count ; /* $0D */
char wor dLi st[] /* $OF */
} docDict; /* $0F */

}od;
b

### END OF FILE FTN. 54. DD3E
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### FILE: FTN. 5A. 0000
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $5A (90)

Auxiliary Type: $0000

Pat hname: *: Syst em Sounds: Sound. Setti ngs

Witten by: Dave Lyons May 1992

The file with this type, auxiliary type, and pathname records the user's
mappi ngs from SysBeep2 codes to sound nanes.

The Fil e Fornat

The file lists a nunber of Word/ String pairs, just |ike an rTaggedStrings
resource:

count (+000) word Nunber of word/string pairs
firstword (+002) word Word value of first pair.
firstString (+004) String Pascal string of first pair.
secondWwrd (+xxx) Wword Word val ue of second pair.

secondString (+yyy) String Pascal string of second pair.

The word in each pair is either a SysBeep2 code ($0000..$3FFF) or $FFFE (for
System Beep). The string in each pair is the resource nane of an
r SoundSanpl e resource present in any file in the *: System Sounds fol der

There are two special strings: "*" nmeans Standard Beep, and "0" (zero) neans
Si | ence.

The order of the pairs is not inportant, but no two pairs can have the sane
word val ue.

Furt her Reference

0 System 6 Docunent ation

### END OF FI LE FTN. 5A. 0000
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### FILE: FTN. 5A. 0002
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $5A (90)

Auxiliary Type: $0002

Ful I Nane: Battery RAM saved configuration

Short Nane: Battery RAM configuration

Witten by: Matt Deat her age May 1990

Files of this type and auxiliary type contain inages of Apple Ilgs Battery
RAM

Since the I11gs battery-powered RAM contains inportant system paraneters and
control information, many utility prograns would |ike to save an i mage of all
these paraneters for later restoration. This ability can be handy when
changing batteries or in a classroomsituati on where students nmay change text
colors and preferences to suit their individual tastes--w thout regard for the
teacher who has to restore the machine to nornmal operation for the next class.

Appl e has defined the following sinple file format for use in such instances.

The Fil e For nat

The file format contains a safety catch to prevent paraneters defined for new
machines frominterfering with ol der nachi nes.

ROWer si on (+000) Wor d The version nunber of the
Apple 11gs ROMfor the machine on
which this file was created. The
file should only be restored on
machi nes of the sane ROM version.
For exanple, if this value is $0003,
the image of Battery RAM shoul d not
be witten to a ROM 01 nachi ne.
I nstead, warn the user of the
i nconpatibility.

BRAM (+002) 256 Bytes 256 bytes of battery RAM
imge. This is obtained fromthe
ReadBRam t ool call and should be
restored (where appropriate) with
the WiteBRamtool call.

Furt her Reference

o Apple Ilgs Firmvare Reference
o Apple Ilgs Tool box Reference, Volune 1
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### END OF FILE FTN. 5A. 0002
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### FILE: FTN. 5A. 802F
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $5A (90)

Auxiliary Type: $802F

Ful I Nane: Cool Cursor docunent

Short Nane: Cool Cursor docunent

Witten by: Josef W Wankerl & Matt Deat her age May 1992

Files of this type and auxiliary type contain cursor resources for Coo
Cur sor.

Cool Cursor is a comercial Control Panel avail able from GS+ Magazi ne. |t
repl aces the nornmal watch cursor with an ani mated cursor defined by the
rCursor resources in a Cool Cursor docunent.

For nore information on Cool Cursor or GS+ Magazi ne, contact:

GS+ Magazi ne

P. O Box 15366

Chattanooga, TN 37415-0366

Attention: Cool Cursor Technical Support
(615) 843-3988

Areri ca Online: GSPlusDiz

Del phi : GSPI usDi z

GEni e: JWANKERL

I nternet: jwankerl @ro-gonzo.cts.com

FI LE FORVAT

A Cool Cursor docunent is an extended file with an enpty data fork. The
resource fork nust contain an rPString ($8006) resource with an ID of
$00000001, which is the nane of the cursor. The cursor name is displayed in a
list and must uniquely identify the cursor (i.e. there cannot be two cursors
naned "Beachball.") To nmake sure your cursor's name will not conflict with
exi sting cursor nanes you namy contact GS+ Magazi ne.

There are two lists of rCursor ($8027) resources--one list for 640 node and
one list for 320 node. Both lists are optional, and if absent the cursor will
default to the standard Qui ckDraw Auxiliary WaitCursor. The 640 node r Cursor
list is a contiguous set of resources that starts at resource | D $00001000 and
can increase to $00001FFF. The 320 node rCursor list is a contiguous set of
resources that starts at resource | D $00002000 and can increase to $00002FFF.

For exanpl e, a Cool Cursor docunent called "Beachball" that contained a
two-frame animati on for both 640 and 320 nodes woul d have resources as shown
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in Table 1:
Type nane Resource I D Resource Contents
rPString $00000001 Beachbal
r Cur sor $00001000 the first 640 node cursor frane
r Cur sor $00001001 t he second 640 node cursor frane
r Cur sor $00002000 the first 320 node cursor frane
r Cur sor $00002001 t he second 320 node cursor frane

Tabl e 1--Cool Cursor Exanpl e Resource List

Furt her Reference

0 Appl e 11 gs Technical Note #76, M scell aneous Resource Formats

### END OF FI LE FTN. 5A. 802F
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### FILE: FTN. 5A. 8031
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $5A (90)

Auxiliary Type: $8031

Ful I Nane: Repl i cator preferences

Short Nane: Repl i cator preferences

Witten by: Josef W Wankerl & Matt Deat her age May 1992

Files of this type and auxiliary type contain preferences for the disk
duplicating application Replicator

Replicator is a comrerical, desktop-based di sk duplicating application
avai | abl e from GS+ Magazi ne.

For nore information on Replicator or GS+ Magazi ne, contact:

GS+ Magazi ne

P. O Box 15366

Chattanooga, TN 37415-0366

Attention: Replicator Technical Support
(615) 843-3988

Areri ca Online: GSPlusDiz

Del phi : GSPI usDi z

GEni e: JWANKERL

I nternet: jwankerl @ro-gonzo.cts.com

FI LE FORVAT

A Replicator preferences file is an extended file with an enpty data fork
Through version 1.1, Replicator |ooks for a file named "ReplicatorPrefs" in
the "@ directory and gets preferences fromthat file if it exists. The
resource fork should contain eight resources of type $0001, with resource IDs
$00000001 t hrough $00000008.

Resource | Ds $00000001 t hrough $00000005 are WORD val ues which correspond to
checkboxes in Replicator's preferences dialog. If the word is zero, the
checkbox is unchecked, while non-zero values indicate the checkbox is checked.

Resource | Ds $00000006 through $00000008 are WORD val ues which correspond to
nuneric values in Line Edit controls in Replicator's preferences dial og.
The exact correspondence for these eight values is shown in Table 1.

I D Pr ef er ence
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$00000001 Dupl i cate on exact size devices only
$00000002 Format media only when necessary
$00000003 Prompt on formatted target disks
$00000004 Bl ank screen on formats and wites
$00000005 Clear errors after disk inserts

$00000006 Verify disk blocks every nth disk
$00000007 Validate disk files every nth disk
$00000008 Conpare di sk images every nth disk

Table 1--1D to Preference Mapping

As an exanple, a Replicator preferences file that has "Duplicate on exact size
devices only" turned off, "Format nedia only when necessary" turned on

"Pronpt on formatted target disks" turned on, "Blank screen on formats and
wites" turned off, "Clear errors after disk inserts" turned on, "Verify disk
bl ocks every 10 disks,"” "Validate disk files every zero disks" and "Conpare

di sk images every 1 disks" would contain the resources listed in Table 2

Resource Type Resource | D Content s
$0001 $00000001 $0000
$0001 $00000002 $0001
$0001 $00000003 $0001
$0001 $00000004 $0000
$0001 $00000005 $0001
$0001 $00000006 $000A
$0001 $00000007 $0000
$0001 $00000008 $0001

Tabl e 2--Replicator Exanple Resource List

### END OF FILE FTN. 5A. 8031
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### FILE: FTN. 5A. XXXX
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $5A (90)

Ful I Nane: Application Configuration file

Short Nane: Configuration file

Witten by: Matt Deat her age May 1992

Files of this type and auxiliary type contain configuration or preferences.

Files of type $5A contain configuration information or preferences for Apple
Il software. The original name for this file type is "Configuration," but
it's friendlier to call such application-specific settings "preferences."”
It's easier for nost people to understand--nost people don't "configure"
things often, but everyone has their own preferences.

Any program can have preferences, although it's nost conmon for applications.
However, inits, DAs and ot her system conponents can have preferences as
wel | --see the DTS Sanple Code "IR 2.0.1" for an exanple of an init with a
preferences file.

Appl e strongly reconmends requesting a preferences auxiliary type if you
create preferences files, so that other prograns may identify your files (even
if they don't operate on then). However, if your files are naned somet hi ng
very sel f-explanatory (such as the Sound Control Panel's "Sound. Settings"
file), you may use auxiliary type $0000 provi ded you always identify your
files by file nane.

Preferences files belong in the sane directory as the programthat owns them
unl ess the programis on a network file server, in which case the preferences
should go in the user folder. |If you don't use the user folder, each user has
to have wite permission to the application folder (not always practical), and
even so all users would have to use the sane preferences. For G5/ OS
applications, proper preference managenent is easy--using the "@ prefix puts
your files exactly where they should go. |It's a little trickier for

non- appl i cati ons, but the Appl eShare-specific call GetUserPath makes it not
too difficult. The previously-nmentioned Sanple Code (IR 2.0) shows how an
init witten in 65816 assenbly | anguage can place preference files properly.

Even if you do this, for registration and future identification purposes, we
recomrend you get an auxiliary type assignment. |If you intend to identify
your files by nane and give them a sel f-explanatory nanme, you may request wth
your assignnent that no customFile Type Descriptor string be included with
the system software, which will save di sk space and nenory.

Note that using auxiliary type $0000 when identifying preferences by nane is
an exception to the normal rule--in other file types, you may NOT use
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auxiliary type $0000.

### END OF FI LE FTN. 5A. XXXX
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### FILE: FTN. 5E. 0001
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $5E (94)

Auxiliary Type: $0001

Ful I Nane: Resource file

Short Nane: Resource file

Witten by: Matt Deat her age May 1990

Files of this type and auxiliary type contain resources of various types.

Files of type $5E and auxiliary type $0001 contain resources in an Apple llgs
Resource Manager compati bl e resource fork. The presence or absence of any
particular type or I D of resource cannot be assuned--the file sinply contains
zero or nore resources. The data fork is reserved and should not be used.

These files are typically used by resource editors, novers and other resource
utilities. Newly-created files should be of type $5E and auxiliary type
$0001, unless a nore specific assignnent is necessary for a particular
application. Devel oper Technical Support assigns auxiliary types in those

i nstances as necessary.

Furt her Reference

o Apple Ilgs Tool box Reference, Volune 3

### END OF FILE FTN. 5E. 0001
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### FILE: FTN. A0. 0000
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $A0 (160)

Auxiliary Type: $0000

Ful | Nane: VWor dPerfect Wrd Processing File

Short Nane: Wor dPer f ect Docunent

Witten by: Matt Deat her age January 1989

Files of this type and auxiliary type contain WrdPerfect(TM docunents.

WordPerfect(TM for the Apple Ile and Ilc provide nore than 110 word
processing features. |In addition to a 50,000-word spelling checker and a
t hesaurus, the program offers footnotes, headers and footers, nmil-nerge,
macr os, search and replace, on-line help, file managenent, and dozens of
formatting features.

WordPerfect for the Apple I1GS includes all these features and nore. The
program has a nmouse interface with pull-down nenus and allows for the editing
mul tiple docunments. Users can edit an unlimted nunber of docunents at the
sanme time and can take advantage of any nenory avail abl e.

For nmore informati on on WordPerfect, contact:

Wor dPerfect, Inc.

1555 North Technol ogy Wy

O em Utah 84057

Attention: Apple Il WrdPerfect Technical Support
Tel ephone: (801) 225-5000

The WordPerfect file format is copyrighted (C) 1984, 1985, 1986, 1987 and 1988
by WordPerfect Corporation and is printed here with perm ssion

File Structure

WordPerfect files are ASCII files. The text is neither encrypted nor
conpacted. There is no end-of-file character, and paddi ng past the end of a
docunent with garbage nay cause WrdPerfect to crash

Formatting or function codes are enbedded as they occur in the text. No code
is used for beginning of file or end of file. Wen creating WrdPerfect files
fromother programs, keep in mnd the foll ow ng:

0 The initial WrdPerfect nargin settings are usually 10 and 74,
and it is best to keep the line length to 65 or |ess, unless you
change the margin settings.

0 It is best not to pad with spaces.
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Functi on Codes

Al'l function codes are listed in hexadecimal. Al except the first five have
the high bit set. Function codes above $C0 are di scussed under "Milti-Byte
Functions."
Code Cormmand
$09 Tab
$0A Hard New Li ne
$0B Soft New Page
$0C Hard New Page
$0D Soft New Line
$80 No operation
$81 Turn right justification on
$82 Turn right justification off
$83 End of centered text
$84 End of aligned or flushed right text
$85 (Used in other WbrdPerfect Corporation Products)
$86 Center page fromtop to bottom
$87 (Used in other WordPerfect Corporation Products)
$88 (Used in other WordPerfect Corporation Products)
$89 Tab after the right margin
$8A W dow/ or phan on
$8B W dow or phan of f
$8C Hard end of line and soft end of page
$8D Foot not e nunber (appears only inside of footnotes)
$8E Reser ved
$8F Reserved
$90 (Used in other WrdPerfect Corporation Products)
$91 (Used in other WbrdPerfect Corporation Products)
$92 (Used in other WordPerfect Corporation Products)
$93 (Used in other WordPerfect Corporation Products)
$94 Under | i ne on
$95 Underline off
$96 Reverse vi deo on
$97 Reverse video of f
$98 (Used in other WordPerfect Corporation Products)
$99 Overstrike
$9A Cancel hyphenation of follow ng word
$9B (Used in other WordPerfect Corporation Products)
$9C Bol d of f
$9D Bol d on
$9E Hyphenati on of f
$9F Hyphenati on on
$A0 Hard space
$Al1 (Used in other WordPerfect Corporation Products)
$A2 (Used in other WrdPerfect Corporation Products)
$A3 (Used in other WordPerfect Corporation Products)
$A4 (Used in other WordPerfect Corporation Products)
$A5 (Used in other WrdPerfect Corporation Products)
$A6 (Used in other WordPerfect Corporation Products)
$A7 (Used in other WordPerfect Corporation Products)
$A8 (Used in other WrdPerfect Corporation Products)
$A9 Hard hyphen in line
$AA Hard hyphen at end of line
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$AB Hard hyphen at end of page

$AC Soft hyphen

$AD Soft hyphen at end of line

$AE Soft hyphen at end of page

$SAF (Used in other WordPerfect Corporation Products)
$BO (Used in other WordPerfect Corporation Products)
$B1 (Used in other WordPerfect Corporation Products)
$B2 (Used in other WrdPerfect Corporation Products)
$B3 (Used in other WbrdPerfect Corporation Products)
$B4 (Used in other WordPerfect Corporation Products)
$B5 (Used in other WordPerfect Corporation Products)
$B6 (Used in other WordPerfect Corporation Products)
$B7 (Used in other WordPerfect Corporation Products)
$B8 (Used in other WrdPerfect Corporation Products)
$B9 (Used in other WbrdPerfect Corporation Products)
$BA (Used in other WordPerfect Corporation Products)
$BB (Used in other WrdPerfect Corporation Products)
$BC Super scri pt

$BD Subscri pt

$BE Advance 1/2 line up

$BF Advance 1/2 |line down

Mul ti-Byte Functions

Mul ti-byte function codes nmark comands which require nore than one byte.
They mark both the begi nning and end of such functions in the file. The
length is indicated for nost functions, but sone have a variable length. In
these cases, prograns should scan for the second occurrence of the function
code to indicate the end of the function.

Lengt h Code Command For mat
6 $C0 Mar gi n Reset Byt e: $C0
Byt e: ad left margin
Byt e: ad right margin
Byt e: New |l eft margin
Byt e: New ri ght margin
Byt e: $C0
4 $C1 Spaci ng reset Byt e: $C1
Byt e: a d spacing
Byt e: New spaci ng
Byt e: $C1
Note: Spacing values are stored in half-line increnents.
3 $C2 Left margin rel ease Byt e: $C2
Byt e: Nunber of spaces
to go left
Byt e: $C2
5 $C3 Center the follow ng text Byte: $C3
Byt e: Type of center:
= between margins
1 = around current
col um
Byt e: Cent er col umm nunber
Byt e: Starting col um
number
Byt e: $C3
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Byt es: Cent ered text

Byt e: $83
5 $4 Align or flush right Byt e: $C4
Byt e: Align character
(see bel ow)
Byt e: Align col um nunber
Byt e: Starting col um
number
Byt e: $C4
Byt es: Aligned text
Byt e: $84
Note: If the alignment character is $0A (hard new line) then

this is a flush right and the alignment col um nunber is the
right margin; otherw se, the alignment columm nunber is the next
tab stop.

6 $C5 Reset hyphenati on zone Byt e: $C5
(hot zone) Byt e: A d |l eft hotzone
Byt e: ad right hotzone
Byt e: New | eft hot zone
Byt e: New ri ght hotzone
Byt e: $C5
4 $C6 Set page nunber position Byt e: $C6
Byt e: A d position code
Byt e: New position code
Codes:
0 = None
1 = Top Left
2 = Top Center
3 = Top Right
4 = Top Left
and Ri ght
5 = Bottom Left
6 = Bottom Center
7 = Bottom Ri ght
8 = Bottom Left
and Ri ght
Byt e: $C6
6 $C7 Set page nunber Byt e: $C7
Byt e: A d nunber, high byte
Byt e: A d nunber, | ow byte
Byt e: New nunber, hi gh byte
Byt e: New nunber, | ow byt e
Byt e: $C7
Note: The page nunbers are words with the bytes in the "wong" order.
8 $C8 Set page nunber col umm Byt e: $C8
positions Byt e: Ad left position
Byt e: A d center position
Byt e: ad right position
Byt e: New | eft position
Byt e: New center position
Byt e: New ri ght position
Byt e: $C8
42 $C9 Set tabs Byt e: $C9

20 Bytes: A d tab table
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20 Bytes: New tab tabl e
Byt e: $C9

Note: Each bit in the tab table represents one position, from

bit 0 to bit 159.

3 $CA Condi tional end of page Byt e: $CA
Byt e: Nunber of single-
spaced |ines not
to be broken

Byt e: $CA
6 $CB Set pitch and/or font Byt e: $CB
Byt e: ad pitch
Byt e: ad font
Byt e: New pi tch
Byt e: New f ont
Byt e: $CB
Note: |If the pitch is negative, then it is proportional
4 $CC Set tenporary nargin Byt e: $CC
(i ndent) Byt e: A d tenporary margin
Byt e: New t emporary margin
Byt e: $CC
3 $CD End of tenporary margin Byt e: $CD
Byt e: Tenporary margin
Byt e: $CD
4 $CE Set top margin Byt e: $CE
Byt e: AQd top margin
Byt e: New top nargin
Byt e: $CE
3 $CF Suppr ess page Byt e: $CF
characteristics Byt e: Suppr ess code:
(Any conbi nation
val i d)
Bit: Meaning:
0 all suppressed

1 Page numnbers
suppr essed.
2 Page numnber
nmoved to
bott om
3 Al'l headers
suppr essed
4 Header A
suppr essed
5 Header B
suppr essed
6 Footer A
suppr essed
7 Footer B
suppr essed

Byt e: $CF
6 $D0 Set formlength Byt e: $D0
Byt e: ad formlength

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 87 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

Byt e: A d nunber of
text lines

Byt e: New form | ength

Byt e: New number of
text lines

Byt e: $D0

Vari abl e $D1 Header / f oot er Byt e: $D1

Byt e: a d def byte
(see bel ow)

Byt e: Nunmber of hal f-1ines
used by old

header/ f oot er
2 bytes: $FF

Byt e: Left margin

Byt e: Ri ght margin

Byt es: ASCl | Text

Byt e: $FF

Byt e: Nunber of hal f-1ines

used by new
header/ f oot er

Byt e: New def byte
(see bel ow)
Byt e: $D1
The format of the def byte is as follows:
Bits 0-1: Type: 0 = Header A Bits 2-7: Cccurrence: 0 = Never
1 = Header B 1 = Al pages
2 = Footer A 2 = (dd pages
3 = Footer B 4 = Even pages

Note: The loworder two bits of the old def byte (the old types) nust be correct.

Vari abl e $D2 Foot not e Byt e: $D2
Byt e: Foot not e number
Byt e: Nunmber of half-1ines
Byt e: $FF
Byt e: Left margin
Byt e: Ri ght margin
Byt es: ASCI | Text
Byt e: $D2

Not e: WordPerfect versions 1.0 and 1.1 use this function code.
Versions 2.0 and | ater use function code $E2 i nstead.

4 $D3 Set Foot note Nunber Byt e: $D3
Byt e: a d footnote nunber
Byt e: New f oot not e number
Byt e: $D3

Note: WbrdPerfect versions 1.0 and 1.1 use this function code.
Versions 2.0 and |l ater use function code $E4 i nstead.

4 $™4 (Used in other WbrdPerfect Corporation Products)
4 $D5 Set lines per inch Byt e: $D5
Byt e: ad LPI code
Byt e: New LPI code
Byt e: $D5

Note: Only 6 or 8 lines per inch is valid.

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 88 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

6 $D6 Set extended tabs Byt e: $D6
Byt e: ad starting
position
Byt e: ad increnent
Byt e: New starting
position
Byt e: New i ncrenent
Byt e: $D6
Note: The starting colum position nust be at |east 160.
Vari abl e $D7 (Used in other WrdPerfect Corporation Products)
4 $D8 Set alignment character Byt e: $D8
Byt e: ad alignnent
character
Byt e: New al i gnnent
character
Byt e: $08
4 $D9 Set left margin rel ease Byt e: $D9
(nunber of col umms Byt e: a d number
to go left) Byt e: New number
Byt e: $D9
4 $DA Set underline node Byt e: $DA
Byt e: A d node (see bel ow)
Byt e: New node (see bel ow)
Byt e: $DA
The underline node is defined as follows:
0 = Normal Underline
1 = Doubl e Underline
2 = Single Underline Continuous
3 = Doubl e Underline Continuous
4 $DB Set sheet feeder bin Byt e: $DB
nunber Byt e: a d nunber
Byt e: New nunber
Byt e: $DB
Note: The nunber is zero based (bin #1 is stored as 0).
Vari abl e $DC End of page function Byt e: $DC
(WordPerfect inserts this Byt e: Nunmber of 1/2 lines
and it changes with at end of page,
each version) low 7 bits
Byt e: Nunber of 1/2 lines
at end of page,
high 7 bits
Byt e: Nunmber of 1/2 lines

used for footnotes
Byt e*: Nunber of pages
used for footnotes

Byt e*: Nunber of footnotes
on this page

Byt e: CECP Fl ag

Byt e: Suppr ess code

Byt e: $DC

Note: Bytes marked with an asterisk (*) are fields present
only in WrdPerfect 2.0 and | ater.
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24 $DD (Used in other WordPerfect Corporation Products)
4 $DE End of tenporary margin Byt e: $DE
Byt e: ad left
tenporary margin
Byt e: ad right
tenporary margin
Byt e: $DE
Vari abl e $DF I nvisible characters Byt e: $DF
(enbedded printer conmand) Bytes: 7-bit text
Byt e: $DF
4 $EO Tenporary margin Byt e: $EO
Byt e: New ri ght
tenporary margin
Byt e: New | ef t
tenporary nargin
Byt e: $EO
3 $E1 (Used in other WbrdPerfect Corporation Products)
Vari abl e $E2 New f oot not e/ endnot e Byt e: $E2
(WordPerfect 2.0 and | ater)Byte: Def byte (see bel ow)
Byt e: Val ue A (see bel ow)
Byt e: Val ue B (see bel ow)
Byt e: Val ue C (see bel ow)
Byt e: Val ue D (see bel ow)
Byt e: A d footnote length
in 1/2 lines
Byt e: Nunber of lines
on page 1
Byt e: Nunber of 1ines
on page 2
Byt e: Number of |ines
on page 3
Byt e: Number of |ines
on page N
Byt e: Nunmber of pages
Byt e: $FF
Byt e: Left margin
Byt e: Ri ght margin
Byt es: ASCl | Text
Byt e: $E2
The Def Byte is defined as foll ows:
Def Bit O: 0 = use nunbers
1 = use characters
Def Bit 1: 0 = footnote
1 = endnote

If Def Bit 0 = 0, then Values A and B are the footnote or
endnot e nunber taken together (see below.) |If Def Bit 0 = 1,
then Value A is the nunber of characters and Value B is the
character.
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Note: Values A and B (when taken together) and Values C and D
(al ways) are 14-bit nunbers split into 7-bit bytes, high order
byte first.

Note: For endnotes, there is just a null between Value D and
the $FF byte.

150 $E3 Foot note i nformation/ Byt e: $E3
options
74 Bytes: d d Footnote val ues
74 Byt es: New Foot note val ues
Byt e: $E3

The footnote values are defined as follows: Byte: Spaci ng
in footnotes (in
hal f-11 nes)
Byt e: Spaci ng bet ween
footnotes (in
hal f-11 nes)

Byt e: Nunber of 1ines
to keep together
Byt e: Fl ag byte:
Bit O: 1 if nunbering
starts

on each page
Bits 1-2: (for footnotes)
Use numnbers
Use characters
Use letters
r endnot es)
Use nunbers
Use characters
Use letters
No |ine
separ at or
2" line
Line fromleft
to right
mar gi n
3 =2"line and
conti nued
message
Bit 7: 0 = footnotes
after text
1 = footnotes at
bott om of page
Byt e: Nunmber of characters
used in place of
f oot not e nunbers
5 Bytes: Characters used in
pl ace of footnote
nunbers (nul
termnated if |ess
than five)
Byt e: Nunmber of
di spl ayabl e
characters in string
for footnote text

Bits 3-4: (f

I mnmo i ninu

0
1
2
(
0
1
2
0

Bits 5-6

N -
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Not e:
Not e:
byt es,

23
11
3
3
Vari abl e
Vari abl e
32
4
Vari abl e
44
18
6
106
Vari abl e
100

$E4

New set footnote
(WordPerfect 2.0 and | ater)Byte:

15 Bytes:

Byt e:

15 Bytes:

Byt e:

15 Bytes:

Byt e:

15 Bytes:

Byt e:

Byt e:
Byt e:
Byt e:
Byt e:

String for

footnote text

Number of

di spl ayabl e
characters in string
for endnote text
String for

endnot e text

Number of

di spl ayabl e
characters in string
for footnote note
String for

footnote note

Number of

di spl ayabl e
characters in string
for endnote note
String for

endnote note

$E4

A d nunber, high byte
A d nunber, | ow byte
New nunber, hi gh byte
New nunber, | ow byte
$E4

The new nunber is zero based (stored as new number ninus one)

Foot note nunbers are 14-bit nunbers split

hi gh order byte fi

$E5
$E6
$E7
$E8
$E9
$EA
$EB
$EC
$ED
$EE
$EF
$FO
$F1
$F2
$F3

(Used
(Used
(Used
(Used
(Used
(Used
(Used
(Used
(Used
(Used
(Used
(Used
(Used
(Used
(Used

### END OF FILE FTN. AO. 0000

rst.

5 5333 05 53 53 53353 35 5 5 05 5 S

ot her
ot her
ot her
ot her
ot her
ot her
ot her
ot her
ot her
ot her
ot her
ot her
ot her
ot her
ot her

Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect
Wor dPer f ect

Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i
Cor por at i

on
on
on
on
on
on
on
on
on
on
on
on
on
on
on

into 7-bit

Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
Pr oduct s)
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Apple 11
File Type Notes

Devel oper Techni cal Support

About Apple Il File Type Notes June 1992

This Note acconpani es each rel ease of Apple Il File Type Notes. This release
i ncl udes new Notes for file types $5A, $D8, $EO and $E2, revised Notes for
file types $B3, $B5, $B6, $B7 and $C7, as well as an updated list of all
currently assigned Apple Il file types and auxiliary types.

We wel cone your file formats, suggestions on existing Notes, and your requests
for file type or auxiliary type assignhments. Please contact us at:

Apple Il File Type Notes

Devel oper Techni cal Support

Appl e Conputer, Inc.

20525 Mariani Avenue, MS 75-3T
Cupertino, CA 95014

Appl eLi nk:  DEVSUPPORT

Internet: DEVSUPPORT@\pp! eLi nk. Appl e. com

The universal sharing of file formats opens new di nensions to persona
computing, so we want Apple Il File Type Notes distributed as w dely as
possible. W send themto all Partners and Associates at no charge, and we

al so post themon ApplelLink in the Devel oper Services bulletin board and ot her
el ectronic sources, including the Apple FTP site (I P 130.43.2.3). You can

al so order themthrough Resource Central. As a Resource Central customer, you
have access to the tools and docunentati on necessary to devel op Appl e
I'l-compatible products. For nmore information about Resource Central, contact:

Resource Central, Inc.

P. O Box 11250

Overl and Park, KS 66207

(913) 469-6502

Fax: (913) 469-6507

Appl eLi nk:  A2. CENTRAL

Internet: A2. CENTRAL@\ppl eLi nk. Appl e. com
GEni e: RC ELLEN

We place no restrictions on copying the Notes, with the exception that you
cannot resell them You should note, however, that sone of the file formats
are the copyrighted property of the conpanies which own them These formats
are identified in the appropriate Notes, and you should treat themwth
respect to the applicable copyright |aws.

This File Type Note batch was originally released in May 1992. Since that
time, nmany of the contact addresses have changed and sone typographical errors
have been fixed. To note these changes, this document now bears the date June
1992. NO CONTENT OF ANY NOTES HAS CHANGED SI NCE MAY 1992
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Al file type and auxiliary type conbinations not listed in this Note are
RESERVED and nust not be used by applications w thout assignnent from Apple
Comput er, Inc.

Specifically, you may NOT do the foll ow ng:

o] You may NOT use auxiliary type $0000 for a given file type
i nstead of asking for an assignnent.

0 You nmay NOT use an auxiliary type in file type $BF,
justifying it with, "My programruns under GS/ OS and creates
docunents. "

0 You may NOT pick your own auxiliary type in a given file type
and use it without getting an assignment from Apple. You may
request a specific auxiliary type if you desire, but you nust be
prepared for the instance in which your requested auxiliary type
is not avail able.

0 You may NOT redefine the auxiliary type of a file type to suit
your own purposes. For exanple, you can't choose to use auxiliary
type $ABCD in file type $04, since the auxiliary type of file
type $04 (text file) is already defined to be the record I ength
of a random access text file.

You may use file types and auxiliary types which are not assigned to you if a
complete definition of the contents of the file is published in File Type

Not es or el sewhere. For exanple, you do not need to be assigned auxiliary
types to use text files or binary files.

If you have any questions at all about file type and auxiliary type poli cies,
assignnents, or other specifics, do not hesitate to contact Devel oper
Techni cal Support at the address listed in this Note.

Devel oper Techni cal Support requires four things froma devel oper before
publishing a file format for your application in a File Type Note:

1. The file format itself, preferably in an ASCII text file.

2. Assurances that the product is shipping. W don't want to
junp the gun by releasing a Note for an unannounced product
or a product which is unavailable. The enclosed Iist of file
type assignnents includes only those products which we know
are currently shipping.

Note : If your product is shipping, but your file type is not
listed, you need to contact DTS, since engineering uses
this list toidentify files in future Apple products,
such as future releases of the Apple Ilgs Finder. |If
this Note does not list your file type and auxiliary type
assi gnnents, engineering CANNOT include themin future
products. The "short" nanes listed in this Note are used
as the descriptors for such files, so you should contact
DTS if a descriptor for one of your files is unsuitable.

You MUST inform DTS when the programusing your file type
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assignnents ships to be included in future versions of the
system software, even if you do not wish the file fornat
to be publi shed.

3. Witten permssion to publish the file format. W don't want
you to submit the format and then be surprised when we publish it.
4. Your conpany name and address, so we can refer readers to you
for more informati on about your product.
DEFI NI TI ONS

The followi ng definitions apply to all Apple Il File Type Notes and will not
be repeated in each Note:

BOOLEAN A binary indicator stored as a word unl ess ot herw se

BYTE

indicated. |If any bit of a boolean is set, the boolean is
TRUE. |If it is clear, it is FALSE
An 8-bit val ue.

DOUBLE LONG A 64-bit val ue, conposed of eight byte, four words or two

FI XED

Il ong words. The nost significant byte is stored |ast.

A four-byte signed value where the | east significant word
represents a fractional part and the nost significant word
represents an integer part (i.e., the value 32767.0 would be
stored as $00 $00 $FF $7F to represent the integer part of
$7FFF (+32767) and the fractional part of $0000 (0)). The
value 4.5 woul d be stored as $00 $80 $04 $00 to represent the
i nteger part of $0004 and the fractional part of $8000. The
val ue $8000 is represented as 1000000000000000 in binary.

The bit imrediately followi ng the decimal point is set, which
i ndi cates the value of 27-1, or one-half. The full binary
expansion of 4.5 is 0000000000000100. 1000000000000000, whi ch
indicates 222 + 2*-1 or 4 + 0.5, which is 4.5. The Apple
I1gs Integer Math Tools contain routines to assist with Fixed
arithmetic.

FLAG UNI' T Any storage unit (byte, word, long) treated as a series of

LONG

flag bits rather than as a nuneric val ue.

A 32-bit value, conposed of four bytes or two words. The
nost significant byte is stored last. For exanple, $00E102A8
woul d be stored as $A8 $02 $E1 $00.

REVERSE The 65xxx series mcroprocessors nornmally store values with

STRI NG

WORD

the |l east significant byte (LSB) first, while other

m croprocessors nmay store values with the nost significant
byte (MSB) first. The designation Reverse (Rev.) indicates
that val ues must be rearranged before using them (i.e., a
Long val ue of $11223344 woul d be stored as $44 $33 $22 $11
but a Reverse Long value would be stored as $11 $22 $33 $44).
A Pascal -type string. It consists of a length byte foll owed
by up to 255 bytes of ASCI| data.

A 16-bit val ue, conposed of two bytes. The nost significant
byte of the word is stored after the |east significant byte.
For exanple, $02FF woul d be stored $FF $02

Al bit definitions are given as bit nunbers. Bit 0 is always the |east
significant bit. The nost significant bit of a byte is bit 7; the nobst
significant bit of a word is bit 15, etc.
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Following is a current list of all file type and auxiliary type assignnents.
Assignnents with a date indicate the rel ease date of the File Type Note for
that assignnent, and all file types and auxiliary types which are not listed
inthis Note are reserved and shoul d not be used.

Al t hough Appl e strongly recommends the use of file type descriptors, this
docunment includes a list of three-letter abbreviations solely for devel oper
conveni ence. These abbreviations are final as docunmented and will not be
changed.

FI LE TYPE ASSI GNVENTS May 1992
I\IeW * k% %
Revi sed *R*
File Aux. 3Ltr File Type Description
Type Type Abv (File Type Omner) Auxiliary Type Description Dat e
$xx  $xxxx abc 1234567890123456789012345 123456789012345678901234567 xx/ xx
$00 NON  Unknown 03/ 90
$01 BAD Bad bl ocks 03/ 90
$02 PCD Pascal code
$03 PTX Pascal text
$04 TXT ASCII text Random access record-I|ength
$05 PDA Pascal data
$06 BIN Binary Load address in bank 0
$07 FNT Apple /// Font
$08 FOT Apple Il or /// Gaphics 05/ 89
$08 $4000 Packed Hi - Res | mage | mage For nat 11/ 88
$08 $4001 Packed Doubl e Hi -Res | mage For nmat 11/ 88
| mge
$08 $8001 Print ographer Packed | mge For mat
HGR file
$08 $8002 Print ographer Packed | mage For nat
DHGR file
$08 $8003 Sof t di sk Hi - Res i nmage Appl i cation-Specific
$08 $8004 Sof t di sk Doubl e Hi - Res Appli cation-Specific
i mage
$09 BA3  Apple /// BASIC program
$0A DA3  Apple /// BASIC data
$0B WPF  Apple Il or /// Wrd Processor
$0B $8001 Wite This Way docunent Application Specific
$0B $8002 Witing & Publishing Application Specific
docunent
$0C SOS Apple /// SOS System
$OF DIR  Fol der
$10 RPD Apple /// RPS data
$11 RPI Apple /// RPS index
$12 AFD Apple /// AppleFile discard
$13 AFM  Apple /// Appl eFile node
$14 AFR  Apple /// AppleFile report fornat
$15 SCL  Apple /// screen library
$16 PFS  PFS docunent
$16 $0001 PFS: Fi |l e docunent Pr ogram Specific
$16 $0002 PFS: Wite docunent Program Specific
$16 $0003 PFS: G aph docunent Pr ogram Speci fic
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$16
$16
$19
$1A
$1B
$20
$21
$22
$29
$2A
$2B
$2B
$2C
$2C
$2D
$2E
$2E
$2E
$2E
$40
$41
$41
$42
$43
$50
$50
$50
$50
$50
$50

$51
$51
$52
$52
$52
$52
$52
$52
$52
$52
$52
$53
$53

$53
$54
$54
$54
$54
$54
$55
$55
$55
$55
$55
$55
$55

$0004 PFS: Pl an docunent Pr ogram Speci fic
$0016 PFS internal data Program Specific
ADB  Appl eWrks Data Base Upper-/1 owercase i n nane 07/ 90
AW  Appl eWwbrks Word Processor Upper-/I|owercase in name 09/ 89
ASP  Appl eWr ks Spreadsheet Upper -/ 1 ower case i n name 09/ 89
TDM  Desktop Manager docunent
I nstant Pascal source
UCSD Pascal Vol une
Apple /// SCS Dictionary
8SC Apple Il Source Code Application Specific
80B Apple Il nject Code Application Specific
$8001 GBBS Pro object Code Application Specific
8IC Apple Il Interpreted Code Application Specific
$8003 APEX Program Fil e Application Specific
8LD Apple Il Language Data Application Specific
P8C ProDCS 8 code nodul e Application Specific
$8001 Davex 8 Conmand Application Specific
$8002 PTP  Point-to-Point drivers Application Specific
$8003 PTP  Poi nt-to-Point code Application Specific
DIC Dictionary file Application Specific
OCR dat a Application Specific
$8001 I nWrds OCR font table Application Specific
FTD File Type Nanes Search order 07/ 89
Peri pheral data Application-Specific
GWP  Apple Ilgs Wrd Processor
$8003 Per sonal Journal docunent Application-Specific
$8011 Sof t di sk issue text Appli cation-Specific
$5445 Teach docunent Application Specific 03/ 90
$8001 Del uxeWite docunent Application Specific
$8010 Appl eWorks GS Word Application Specific 09/ 90
processor
GSS Apple Ilgs Spreadsheet
$8010 Appl eWrks GS Spreadsheet Application Specific
GDB Apple Ilgs Data Base
$8001 GIv dat abase Application Specific
$8010 Appl eWsrks GS Data Base Application Specific
$8011 Appl eWorks GS DB Tenpl ate Application Specific
$8013 GSAS dat abase Application Specific
$8014 GSAS accounting journals Application Specific
$8015 Addr ess Manager document Application Specific
$8016 Address Manager defaults Application-Specific
$8017 Addr ess Manager i ndex Application-Specific
DRW  Draw ng
$8002 Graphi ¢ Di sk Label er Application Specific 03/ 90
docunent
$8010 Appl eWorks GS G aphi cs Application Specific
GDP  Desktop Publi shing
$8002 Graphi cWiter docunent Application Specific
$8003 Label It document Appli cation-Specific
$8010 Appl eWrks GS Page Layout Application Specific
$DD3E Medl ey docunent Application Specific 05/ 89
HVD  Hypermedi a Application Specific
$0001 HyperCard 11gs stack Application Specific
$8001 Tut or- Tech docunent Application Specific
$8002 Hyper St udi o docunent Application Specific
$8003 Nexus docunent Application Specific
$8004 Hyper Soft st ack Appli cation-Specific
$8005 Hyper Soft card Appli cation-Specific
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$55 $8006

$56
$56 $8001
$56 $8007
$57
$57 $8003
$58
$58 $8002
$58 $8006
$58 $8007
$58 $8008
$59
$59 $8010

$5A

$5A $0000
$5A $0002
$5A $0003
$5A $0005
$5A $8001

$5A $8002
$5A $8003
$5A $8004
$5A $8005
$5A $8006
$5A $8007

$5A $8008
$5A $8009
$5A $800A

$5A $800B
$5A $800C
$5A $800D
$5A $8010

$5A $8011
$5A $8012
$5A $8013
$5A $8014
$5A $8015
$5A $801A

$5A $801B
$5A $801C

$5A $801D

$5A $801E
$5A $801F

$5A $8021
$5A $8023
$5A $8024

EDU

STN

HLP

CFG

PTP

Hyper Soft externa
command

Educati onal Data
Tut or - Tech Scores

G adeBook Dat a
Stationery

Misic Witer format
Help File

Davex 8 Help File
Locat or hel p docunent
Personal Journal help
Hone Refinancer help
Comuni cations File
Appl eWor ks GS

Comuni cati ons
Configuration file
Sound settings files
Battery RAM configuration
Aut oLaunch preferences
GSBug configuration
Master Tracks Jr.

pr ef er ences

G aphi cWiter preferences
Z-Link configuration
JunpStart configuration
Davex 8 configuration
Ni fty List configuration
GIv vi deodi sc
configuration

GIv Wr kshop
configuration

Poi nt - t o- Poi nt

pref erences

ORCA/ Di sassenbl er

pr ef er ences
SnowTer m pr ef erences

My Word! preferences
Chi pmunk configuration
Appl eWor ks GS
configuration

SDE Shel | preferences
SDE Editor preferences
SDE systemtab ruler
Nexus configuration
Desi gnMast er preferences
MAX/ Edi t keyboard

tenpl ate

MAX/Edit tab ruler set
Pl ati num Pai nt

pref erences

Sea Scan 1000

pr ef er ences

Al'lison preferences
Gol d of the Americas
options

GSAS accounting setup
UtilityLaunch preferences
Sof t di sk confi guration

Appl i cation-Specific
Application Specific
Application Specific
Appl cation-specific

Application Specifi

(9]

Application Specifi
Appl i cati on- Speci fi
Appl i cati on- Speci fi
Appl i cation-Specifi
Application Specifi
Application Specifi

OO0 00O0

Application Specifi
Identified by nane

o

Application Specifi
Application Specifi

OO0

Application Specifi
Application Specifi
Application Specifi
Application Specifi
Application Specifi
Application Specifi

O0O0O0O0O0O0

Applicatoin Specifi

(9]

(9]

Application Specifi

Application Specifi

o

Application Specifi
Application Specifi
Application Specifi
Application Specifi

O0O0O00

Application Specifi
Application Specifi
Application Specifi
Application Specifi
Application Specifi
Appl i cati on- Speci fi

O0O0O0O0O0O0

Appl i cation-Speci fi
Application Specifi

OO0

Appl i cati on- Speci fi

(@]

Application Specifi
Appl i cation-Speci fi

OO0

Application Specifi
Appl i cation- Speci fi
Application Specifi

OO0

***05/ 92
***05/92
05/ 90
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$5A $8025 Quit-To configuration Application Specific

$5A $8026 Big Edit Thing Appl i cation-Specific
pref erences

$5A $8027 ZMaker preferences Appli cation-Specific

$5A $8028 M nstrel configuration Appl i cation-Specific

$5A $8029 Wor dWor ks Pro preferences Application-Specific

$5A $802B Poi ntl ess preferences Appli cation-Specific

$5A $802E Label It configuration Appl i cation- Specific

$5A $802F Cool Cursor docunent Appli cation-Specific ***(05/ 92

$5A $8030 Locat or preferences Appli cation-Specific

$5A $8031 Replicator preferences Appl i cation-Specific ***(05/ 92

$5A $8035 Home Refi nancer Application-Specific
pref erences

$5B ANM Animation file Application Specific

$5B $8001 Cart ooners novi e Application Specific

$5B $8002 Cartooners actors Application Specific

$5B $8005 Arcade Ki ng Super Application Specific
docunent

$5B $8006 Arcade Ki ng DHRG docunent Application Specific

$5B $8007 Dr eanVi si on novi e Application Specific

$5C MUM Ml timedi a docunent Application Specific

$5C $8001 GIv mul ti medi a pl ayli st Application Specific

$5D ENT  Gane/ Ent ertai nnent Application Specific
docunent

$5D $8001 Solitaire Royal e docunment Application Specific

$5D $8002 Battl eFront scenario

$5D $8003 Batt| eFront saved gane

$5D $8004 Gol d of the Americas gane Application-Specific

$5D $8006 Bl ackj ack Tutor docunent Application Specific

$5D $8010 Qui zzi cal high scores Application-Specific

$5D $8011 Mel t down hi gh scores Appli cation-Specific

$5D $8012 Bl ockWords hi gh scores Appl i cation- Specific

$5E DVU  Devel opnent utility Application Specific
docunent

$5E $0001 Resource file 05/ 90

$5E $8001 ORCA/ Di sassenbl er Application Specific
tenpl ate

$5E $8003 Desi gnMast er docunent Application Specific

$5F FIN Financial docunent Application Specific

$5F $8002 Home Refinancer docunent Application-Specific

$6B BIO PC Transporter BIOS

$6D TDR PC Transporter driver

$6E PRE PC Transporter pre-boot

$6F HDV  PC Transporter vol une

$A0 WP Wor dPer f ect docunent Wor dPer f ect 01/ 89

$AB GSB  Apple Ilgs BASIC program

$AC TDF  Apple I1gs BASIC TDF

$AD BDF Apple Ilgs BASIC data

$BO SRC Apple lIlgs source code APW Language type 07/ 90

$B0 $0001 APW Text file

$BO $0003 APW 65816 Assenbly source code

$B0 $0005 ORCA/ Pascal source code

$B0O $0006 APW command file

$B0 $0008 ORCA/ C source code

$B0 $0009 APW Li nker conmand file

$B0 $000A APW C source code

$B0 $000C ORCA/ Deskt op conmand file

$B0 $0015 APW Rez source file
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$B0 $0017 Installer script Appl i cation-Specific
$B0 $001E TM. Pascal source code
$BO $0116 ORCA/ Di sassenbl er script Application Specific
$B0 $0503 SDE Assenbl er source code Application Specific
$B0 $0506 SDE conmmand scri pt Application Specific
$B0 $0601 Nifty List data Application-Specific
$B0 $0719 Post Script file Appli cation-Specific
$B1 oBJ Appl e 11 gs object code
$B2 LIB Apple llgs Library file
$B3 S16 GS/ CS application *R*05/ 92
$B4 RTL GS/CS Run-Tinme Library
$B5 EXE GS/OS Shell application *R*05/ 92
$B6 Pl F Permanent initialization Not |oaded if bit 15 set *R* 05/ 92
file
$B7 TIF Tenporary initialization Not |loaded if bit 15 set *R*05/ 92
file
$B8 NDA  New desk accessory Not | oaded if bit 15 set 09/ 90
$B9 CDA dassic desk accessory Not | oaded if bit 15 set 09/ 90
$BA TOL  Tool 09/ 90
$BB DVR Apple Ilgs Device Driver Not loaded if bit 15 set 11/ 89
file
$BB $7F01 GIv vi deodi sc seri al Application Specific
driver
$BB $7F02 GIv vi deodi sc gane port Application Specific
driver
$BC LDF Load file (generic) 07/ 90
$BC $4001 Ni fty List Mdule Application Specific
$BC $4002 Super | nfo nodul e Application Specific 03/91
$BC $4004 Twi | i ght docunent Application Specific
$BC $4007 Hyper St udi o New Button Application-Specific
Action
$BC $4008 Hyper Studi o Screen Appl i cation-Specific
Transition
$BC $4009 DreanG af i x nodul e Application Specific
$BC $400A Hyper Studi o Extra utility Application-Specific
$BD FST GS/OS File System Not | oaded if bit 15 set 09/ 90
Transl at or
$BF DOC  GS/ Os docunent
$C0 PNT Packed Super Hi -Res Application Specific
pi cture
$C0 $0000 Pai nt wor ks Packed picture Application Specific 11/ 88
$CO $0001 Packed Super Hi-Res Image Application Specific 11/ 88
$C0 $0002 Appl e Preferred Format Application Specific 12/ 91
pi cture
$C0 $0003 Packed QuickDraw Il PICT Application Specific 11/ 88
file
$C0 $8001 GIv background i mage Application Specific
$CO $8005 Dr eantsr af i x docunent Application Specific
$C0 $8006 G F docunent Appli cation-Specific
$C1 PIC Super Hi-Res picture Application Specific 11/ 88
$C1 $0000 Super Hi-Res Screen image Application Specific 11/ 88
$C1 $0001 Qui ckDraw PICT file Application Specific 11/ 88
$C1 $0002 Super Hi-Res 3200 col or screen inmage 09/ 90
$C1 $8001 Al'lison raw i mage doc. Application Specific
$C1 $8002 Thunder Scan i nage doc. Application Specific
$C1 $8003 Dr eanGraf i x docunent Appl i cation-Specific
$C2 ANI Pai nt wor ks ani mati on
$C3 PAL  Paintworks palette
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$C5
$C5
$C5
$C5
$C5
$C5
$C5
$C5
$C5
$C5
$C6
$C6
$C7
$C8
$C8

$C8
$C9
$CA
$D5
$D5

$D5
$D5
$D5
$D5

$D5
$D6
$D6
$D6

$D6
$D7
$D7
$D8
$D8
$D8
$D8
$D8
$D8
$D8
$D8
$D8
$DB
$DB
$EO
$EO
$EO
$EO
$EO
$EO
$EO
$EO
$EO
$EO
$EO
$EO

$8000
$C000
$C001
$C002
$C003
$C004
$C005
$C006
$C007

$8001

$0000

$0001

$0000

$0001
$0007
$8002
$8003

$8005

$0001
$0000

$8002
$0000

$0000
$0001
$0002
$0003
$0004
$8001
$8002
$8003

$0001

$0000
$0001
$0002
$0003
$0005
$8000
$8001
$8002
$8004
$8006
$8007

SCR

FON

FND

MJS

SND

DBM

LBR

oj ect-oriented graphics Application Specific
Draw Pl us docunent Application Specific
DYOH: Architecture doc. Application Specific
DYOH pr edrawn obj ects Application Specific
DYOH cust om obj ect s Application Specific
DYOH cl i pboard Application Specific

Application Specific

Application Specific
DYOH: Landscape Docunent Application Specific
PyWar e Docunent Appli cation-Specific
Scri pt Application Specific

Application Specific
Control Panel docunent Not |oaded if bit 15 set *R* 05/ 92
Font
Font (Standard Apple 11gs Reserved 01/ 89
Qui ckDraw Il Font)
TrueType font Appl i cation-Specific
Fi nder data
| cons 07/ 89
Musi ¢ sequence Application Specific 01/ 90
Musi ¢ Construction Set Application Specific
song
M DI Synt h sequence
SoundSmi th docunent Application Specific 03/ 90
Di versi - Tune sequence Application Specific
Mast er Tracks Jr. Application Specific
sequence
Arcade King Super nmnusic Application Specific
I nst rument Application Specific 01/ 90
M DI Synt h instrunent
Musi ¢ Construction Set Application Specific
i nstrunent
Di versi - Tune i nstrunent Application Specific
M DI data 01/ 90
M DI standard data Application Specific
Sanpl ed sound Application Specific 01/ 90
Audi o | FF docunent Application Specific 03/ 91
Al FF- C docunent Application Specific 03/91
ASI F instrunent Application Specific 03/ 89
Sound resource file Appli cation-Specific ***(05/ 92
M DI Synth wave data
Hyper St udi o sound Application Specific 05/ 90
Arcade King Super sound Application Specific
SoundOf f! sound bank Appl i cation- Specific
DB Mast er docunent Application Specific
DB Mast er docunent Application Specific
Archival library Application Specific
ALU library Carol i na System Software
AppleSingle File Application Specific 11/ 90
Appl eDoubl e Header File Application Specific 11/ 90
Appl eDoubl e Data File Application Specific 11/ 90
D skCopy di sk i mage Appli cation-Specific ***(05/ 92
Binary Il File Application Specific 07/ 89
Appl eLi nk ACU docunent Application Specific
Shrinklt (NuFX) docunent Application Specific 07/ 90
Davex archived vol unme Application Specific 05/ 90
EZ Backup Saveset doc. Application Specific 09/ 90
ELS DCS 3.3 vol une Application Specific
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$EO
$EO
$E2
$E2
$EE
$EF
$FO
$F1
$F2
$F3
$F4
$F5
$F6
$F7
$F8
$F9
$FA
$FB
$FC
$FD
$FE
$FF

$8009
$800A
ATK
$FFFF
R16
PAS

oS

I NT
I VR
BAS
VAR
REL
SYS

UtilityWwrks docunent Appl i cation-Specific

Repl i cat or docunent Appl i cation-Specific ***(05/ 92
Appl eTal k dat a

EasyMount docunent ***(05/ 92

EDASM 816 rel ocatable file

Pascal area

BASI C conmmand

User #1

User #2

User #3

User #4

User #5

User #6

User #7

User #8

GS/OS Systemfile
I nt eger BASI C program
I nteger BASIC vari abl es
Appl eSoft BASI C program
Appl eSoft BASI C vari abl es
Rel ocat abl e code
ProDOS 8 application

### END OF FILE FTN. ABOUT. 92. 06

File

Apple ][ Computer Family Technical Documentation
Type Notes -- Developer CD March 1993 -- 102 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHH#HH R R R R R R R R R R R R R R R R R R R H
### FI LE: FTN. BO. XXXX
HH#HI R HT R R H T R R R R R R R R R R R R R R AR H

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $BO (176)

Auxiliary Type: All

Ful I Nane: Apple 11 gs Source Code File

Short Name: Appl e 11 gs Source Code

Revi sed by: Matt Deat her age July 1990
Witten by: JimMerritt & Matt Deat her age May 1990

Files of this type contain source code to be conpiled by Apple Ilgs native
devel opnment environnents. This File Type Note obsol etes any publications
bearing this information with earlier publication dates.

Changes since March 1990: Added new vendor and | anguage nunbers and altered
t he warni ng about resource forks.

Files of type $B0 contain source code to be used by an Apple Ilgs native

devel opnent environnment, such as APW The data fork of $BO files contains
straight ASCI| text; nothing that should not be interpreted as ASCI| should be
inthis kind of file. The resource fork is reserved; it cannot be guaranteed
that resources in these files are preserved by progranming utilities. The
resource fork, if it exists, should contain Apple Ilgs resources.

The auxiliary type of file type $BO is used to distinguish between different
compilers or assenblers. The value in the auxiliary type is also referred to
as the "APW Language Nunber," since APW matches | anguage nunbers with the
auxiliary type of $BO files to deternine which conpiler or assenbler should be
used to conpile a source code file. Throughout this Note, "APW Language
Nunber" is used to mean "auxiliary type of file type $BO," even though a
specific auxiliary type value nmay be assigned to a native devel opnent

envi ronment other than APW and may, in fact, not represent an APW/I anguage.

Devel oper Technical Support assigns and catal ogs all official APWI anguage
nunbers, and effective May 1988, DTS has a new schene for these nunbers.
Under the new schenme, the high byte of the APWI anguage nunber is a vendor
nunber and the low byte is a | anguage nunber. To formthe APW I anguage
nunber, conbine the vendor nunber with the | anguage nunber.

Note: Vendors who formtheir own | anguage nunbers in this fashion should
al so i nform Devel oper Technical Support of the new products to
ensure proper inclusion in future File Type Descriptors.

Following is a list of the APWI anguages which do not follow the new schene;
i nclusion of a language on this list does not inply the | anguage product
exists or ever will exist under APW

Nunber Language Code Use
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$0
$1
$2
$3
$4
$5
$6
$7
$8
$9
$A
$B
$C
$1E

PRCDOS Text file (File Type $04)
Text APWtext file

ASMB502 6502 Assenbl er

ASM65816 65816 Assenbl er

BASI C Byt e Works BASI C

BWPASCAL Byte Wrks Pasca

EXEC Command file

SMALLC Byte Works small C

BWC Byte Wrks C

LI NKED APW | i nker command | anguage
CcC APW C

PASCAL APW Pasca

COVIVAND Byt e Wbr ks conmand- processor w ndow
TM_PASCAL TM. Pasca

The following is a list of currently defined vendors and | anguages; inclusion
of a vendor on this list does not inply the vendor is devel oping, or ever will
be devel opi ng, any of the | anguage products listed for APW

Vendor

Nunber Vendor Nane

$0
$1
$2
$3
$4
$5
$6
$7

Appl e Conput er
The Byte Works

TM. Systens
Zedcor
RavenWar e
SEA Sof t war e
DAL Systens
Adobe Systens

Language Nunmber Language Name

$2 6502 Assenbl er

$3 65816 Assenbl er

$4 BASI C

$6 Script files

$9 Li nker command file
$A C

$B Pasca

$C Command- pr ocessor w ndow
$D Forth

$E Small C

$F Li sp

$10 Modul a- 2

$11 FORTRAN

$12 Logo

$13 Pr ol og

$14 COoBOL

$15 Resour ce Description
$16 Di sassenbly tenpl ate
$17- $18 Reser ved

$19 Page description

The generic vendor nanes and | anguage descriptions are nore famliar in

Fi
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conbi nation. For exanple, an "Apple Resource Description” file would be Rez
source code, and "Adobe Systenms Page Description” is a Postscript(T™M file.

If, as a devel oper of native devel opnent software, you need a vendor nunber or
a new | anguage nunber for a | anguage processor not currently covered on this
list, wite to the address in "About File Type Notes", to the attention of

" APW Language Nunber Administration"

Not e: Language nunber assignnents are considered provisional until the
appl i cant submits proof of publication of a | anguage processor
usi ng the assigned nunber. Acceptable proof nust include a
conpl ete specification for the | anguage that the processor
recogni zes, as well as photocopies of public notices that discuss
the ternms and details of publication (e.g., newspaper and magazi ne
ads, software reviews, brochures, circulars, electronic mail
solicitations, etc.). Unless a devel oper has made prior
arrangenments w th Devel oper Technical Support, DTS may rescind a
provi sional | anguage nunber assignnment after a period of one
cal endar year fromthe date of assignment if a devel oper does not
submit the required proof of publication

### END OF FILE FTN. BO. xxxX
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: FTN. B3. XXXX
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $B3 (179)

Auxiliary Type: A

Ful I Nane: ProDOS 16 or GS/ OGS Application

Short Nane: GS/ CS Application

Revi sed by: Dave Lyons May 1992

Witten by: Dave Lyons & Matt Deat her age Sept enber 1989

Files of this type and auxiliary type contain application prograns for the
Appl e 11gs.

CHANGES SI NCE DECEMBER 1991: Broadened the definition auxiliary type bit 1 to
mean the application can handle getting control with the Super Hi -Res screen
on.

Files of type $B3 contain GS/ OS application prograns. These files contain
program code in Chject Mdule Format (OMF) that is |oaded by the System Loader
or ExpressLoad at an address and is then executed in a docunented environnent.

The environnent and constraints for application progranms are docunmented in
GS/ OS Reference; all devel opers creating file of type $B3 should be famliar
with this material. OW is docunented in _GS/ CS Reference_ and the

_APW Ref erence Manual . _

The auxiliary type for $B3 files is now defined to indicate properties of the
program contained within the file. Oher parts of the systemnmay use this
information to properly control the environment for the program

bits 31-16 reserved--nust be 0
bits 15-8 signature byte. $DB neans bits 7-0 are valid
bits 7-3 reserved--nust be 0O
bit 2 Message Awar e:
1 = uses Message Center nessage #1
0 = ignores Message Center nessage #1
bit 1 Deskt op Application

1 = application can handle the Super Hi -Res
screen already being on when it first gets
control, so the systemcan provide a snooth
visual transition into the application

0 = application is not prepared for the Super
Hi - Res screen to be on

bit O GS/ CS Awar e:

1 = uses long prefixes (for exanple, prefix 9

instead of prefix 1)
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0 = uses short prefixes (less than 63 characters)

NOTE: If an application has the Desktop Application bit set, it
shoul d be prepared to get control with either the text or
the Super Hi-Res screen visible. For exanple, if sone
error prevents the application fromusing the desktop
tools, it may be necessary to call GafOff before the
user can read error nessages di splayed on the text screen
(although GafOf is a QuickDraw Il call, it's OKto call
GafOf even if QuickDraw Il is not active).

If an application does not have the Desktop Application
bit set (or does not even have a $DBxx auxiliary type),
the system software reserves the right to force the text

screen to be visible if QuickDraw Il is not started. Do
not assume that a Quit call fromone application to
another (with QuickDraw Il not started) will |eave the

Super Hi - Res screen visible.

### END OF FI LE FTN. B3. XXXX
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: FTN. B5. XXXX
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $B5 (181)

Auxiliary Type: A

Ful | Nane: ProDCS 16 or GS/CS Shell application file

Short Name: GS/ OS Shell application

Revi sed by: Dave Lyons May 1992
Witten by: Dave Lyons & Matt Deat her age Sept enber 1989

Files of this type and auxiliary type contain application prograns intended

for

use within a shell environnent for the Apple IIgs.

CHANGES SI NCE DECEMBER 1991: Broadened the definition auxiliary type bit 1 to
mean the application can handle getting control with the Super Hi -Res screen

on.

Files of type $B5 contain GS/ CS shell application prograns. These files

contain program code in Cbject Mdule Format (OW) that is |oaded by the

Syst em Loader or ExpressLoad at an address and is then executed under the
control of a command shell (such as APW for exanple).

The shell may provide extra services to a shell application that are not
avail able to normal GS/COS applications (files of type $B3). A shel

application can identify which shell it is running under by exam ning the
shel | identifier.
I nformation about the shell identifier and other shell application environnent

i ssues may be found in GS/OS Reference and APW Ref erence, where the shel
application environnent is conpletely documented. OW is docunmented in those
manual s as well. Al developers creating files of type $B5 should be famliar
with this materi al

The auxiliary type for $B5 files is now defined to indicate properties of the
program contained within the file. Oher parts of the systemnmay use this
information to properly control the environnment for the program

bits 31-16 reserved--nmust be 0
bits 15-8 signature byte. $DB nmeans bits 7-0 are valid
bits 7-3 reserved--nust be 0
bit 2 Message Aware:
1 = uses Message Center nessage #1
0 = ignores Message Center nessage #1
bit 1 Desktop Application

1 = application can handl e the Super H -Res
screen already being on when it first gets
control, so the systemcan provide a snooth
visual transition into the application
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0 = application is not prepared for the Super
H -Res screen to be on
bit O GS/ CS Awar e:
1 = uses long prefixes (for exanple, prefix 9
instead of prefix 1)
0 = uses short prefixes (less than 63
characters)

NOTE: If a Shell Application has the Desktop Application bit
set, it should be prepared to get control with either the
text or the Super Hi-Res screen visible. For exanple, if
sonme error prevents the application fromusing the
desktop tools, it may be necessary to nake the Qui ckDraw
Il call GafOff before the user can read error nessages
di spl ayed on the text screen (it's OKto call GafCOf
even if QuickDraw Il is not active).

If a Shell Application does not have the Desktop
Application bit set (or does not even have a $DBxx
auxiliary type), the systemsoftware reserves the right
to force the text screen to be visible if QuickDraw Il is
not started. Do not assume that a Quit call from one
application to another (with QuickDraw Il not started)
will leave the Super Hi-Res screen visible

### END OF FI LE FTN. B5. XXXX
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HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: FTN. B6. XXXX
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $B6 (182)

Auxiliary Type: A

Ful I Nane: ProDOS 16 or GS/CS Permanent Initialization File

Short Nane: Permanent initialization file

Modi fi ed by: Matt Deat her age May 1992
Witten by: Matt Deat her age Sept enber 1990

Files of this type contain initialization code that does not get unl oaded.

CHANGES SI NCE SEPTEMBER 1990: Added new i nformation pertaining to System
Software 6.0 and answered sone conmonly asked questi ons.

Files of type $B6 contain permanent initialization code in OV format. Such
files are often referred to as "inits." They are |oaded by GS/CS at boot tine
and are never unloaded. The auxiliary type is RESERVED except for bit 15--if
bit 15 is set, the initialization file is not |oaded at boot tinme.

The structure of an init is simlar to that of an application. The first byte
of the | oaded code inmage (inits are load files) is the entry point, and the
init must end with an RTL instruction. Wen G5/ CS transfers control to a
permanent initialization file, the processor is in 16-bit native node. The A
register contains the init's user ID, D points to the bottomof a 4K stack and
direct-page area and S points to near the top of that area. (If the init has
an OVF stack and direct page segnent linked in, the Dand S registers point to
it instead.) The data bank register is not defined; you should save it, set

it and restore it if you use absol ute addressing.

Wiile all tools are available to be started, that doesn't mean tools should
necessarily be started. |Inits can be | oaded after boot tinme (such as with IR
2.0, DTS Sanple Code for an Apple Ilgs Finder Extension), and blindly
attenpting to start and shut down tools without first checking their status
can be disastrous in such instances. |In particular, inits should never cal
TLStart Up or TLShut Down, and shoul d check for the presence of other tools
through each tool's status function before starting it up

If you' re considering starting a tool after init time and leaving it started
(which is only possible when your code gets control after init tine), you nust
do two things:

1. Apply for your Certificate of I1gs Deityship at the Matt
& Dave Mnistry of Bits. Do not continue until you
recieve your certificate.

2. Read Apple Il1gs Technical Note #53, "NDAs and Tools," and
do what it says.
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Inits that need to tell the difference between boot tinme and | ater |oading
times (for exanple, a RAM disk restoration init) can check the result of the
GS/OS call GetName--if there is no name, the systemis currently being started

up.

Permanent inits are called at boot time and left in nenory until the systemis
shut down. However, GS/COS does not call themagain (even on a return from
ProDOS 8). If your permanent init wants to periodically get control, it can
use features |ike heartbeat tasks (installed with SetHeartBeat and I|nt Source),
GS/ OS notification procedures (AddNotifyProc), inter-process comunication
features (AcceptRequests) or Run Queue tasks (AddToRunQ .

Your permanent init can tell GS/OS it should be unloaded after execution.
Above GS/OS's RTL address on the stack is a WORD val ue of $0000. |[If your init
sets bit zero of this word (LDA #1, STA 4,S assum ng you haven't pushed
anything on the stack), GS/OS unloads your init when you return control,
treating it as if it were a tenporary init file. This can be useful for inits
that operate with certain hardware--if the hardware isn't present, the init
can go away.

WARNI NG This WORD space is not avail able to pernanent
initialization files that execute froma user's fol der on
an Appl eShare file server at boot time unless you're
usi ng System Software 6.0 or |ater.

Furt her Reference

0 GS/ CS Reference
0 File Type Note for File Type $B7, Tenporary Initialization Files

### END OF FI LE FTN. B6. XXXX
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $B7 (183)

Auxiliary Type: A

Ful | Nane: ProDCS 16 or GS/CS Tenporary Initialization File

Short Nane: Tenmporary initialization file

Modi fi ed by: Matt Deat her age May 1992
Witten by: Matt Deat her age Sept enber 1990

Files of this type contain initialization code that is unloaded inmediately
after executing.

CHANGES SI NCE SEPTEMBER 1990: Added new i nformation pertaining to System
Software 6.0 and answered sone commonly asked questions.

Files of type $B7 contain tenporary initialization code. Such files are often
referred to as "inits". They are | oaded by GS/OS at boot time and are

unl oaded i nmedi ately after execution. The auxiliary type is RESERVED except
for bit 15--if bit 15 is set, the initialization file is not |oaded.

The structure of an init is simlar to that of an application. The first byte
of the | oaded code inmage (inits are load files) is the entry point, and the
init must end with an RTL instruction. Wen G5/ CS transfers control to a
tenporary initialization file, the processor is in 16-bit native node. The A
register contains the init's user ID, D points to the bottomof a 4K stack and
direct-page area and S points to near the top of that area. (If the init has
an OVF stack and direct page segnent linked in, the Dand S registers point to
it instead.) The data bank register is not defined; you should save it, set

it and restore it if you use absol ute addressing.

Al inits are | oaded and executed entirely after the System Software is
initialized; all of GS/OSis present and all of the tools are startable

(al though that's not necessarily advised; see later in this Note). The
contents of all prefixes are undefined, and you should save and restore any
prefixes you use. An init that wants to find its own pathname can use the
System Loader call LGetPathname2. The conmonly-seen icons at the bottom of
the graphics screen are only available to CDevs in System Software 5.0 through
5.0.4, unless you draw the icon yourself, but under 6.0 and later the

M scel | aneous Tools call ShowBootInfo will display an icon on the graphics
screen or a version line on the text screen |ike GS/OS conmponents.

VWhile all tools are available to be started, that doesn't nean tools should
necessarily be started. |Inits can be | oaded after boot tinme (such as with IR
2.0, DTS Sanple Code for an Apple Ilgs Finder Extension), and blindly
attenpting to start and shut down tools without first checking their status
can be disastrous in such instances. |In particular, inits should never cal
TLStart Up or TLShut Down, and shoul d check for the presence of other tools
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through each tool's status function before starting it up

Inits that need to tell the difference between boot time and | ater |oading
times (for exanple, a RAM disk restoration init) can check the result of the
GS/CS call GetName--if there is no name, the systemis currently being started
up.

Tenmporary initialization files are shut down by GS/OS after they performtheir
RTL, so they are a good choice for transient purposes. Tenporary inits are
good for playing sounds during the boot process, |oading pictures, and other

i nstances where data is passed to other systemroutines. For example, a
tenporary init mght read files froma disk and save themto a RAM di sk. The
init gets to set up the RAM di sk, but after that's done it doesn't need to
stick around and take up nenory--and since it's a tenporary init, GS/ CS
unloads it after its work is done.

Furt her Reference

0 GS/ CS Reference
0 File Type Note for File Type $B6, Permamnent Initialization Files

### END OF FI LE FTN. B7. XXXX
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $B8 (184)

Auxiliary Type: All

Ful | Nane: Appl e 11gs New Desk Accessory

Short Name: New Desk Accessory

Witten by: Dave "OF course | trust you, Sept ember 1990

I"mjust checking" Lyons

Files of this type contain Apple I1gs New Desk Accessories in OVF fornat.

New Desk Accessories are avail able under the Apple nmenu of Apple I1gs desktop
appl i cations.

Files of type $B8 in the System Desk. Accs directory of the boot volunme are
automatically | oaded with the Loader and installed into the systemwth
Instal | NDA at boot tine. Bit 15 of the auxiliary type is the "inactive" bit--
if it's set, the systemdoes not |load the file. Al other bits in the
auxiliary type are reserved and should be zero.

NDAs are stored on disk in Cbject Mdule Format, which is defined in Appendi x
F of GS/OS Reference for GS/CS System Software 5.0. Once the Loader brings
your NDA' s code into nenory, the format is as specified in the Desk Manager
chapter of Apple Il1gs Tool box Reference, volune 1.

NDA aut hors should be sure to read the nmaterial |isted under "Further
Ref erence. "

Furt her Reference

Appl e 11 gs Tool box Reference, Volunes 1-3

GS/ CS Reference for System Software 5.0

Appl e Il1gs Technical Note #12, Tool Set |nterdependencies

Appl e 11 gs Technical Note #53, Desk Accessories and Tool s

Appl e 11 gs Technical Note #71, Desk Accessory Tips and Techni ques
Appl e 11 gs Technical Note #83, Resource Manager Stuff
Appl e 11 gs Technical Note #84, TaskMaster Madness
Appl e 11 gs Sanple Code Note #19, Acti onNDA

OO0OO0OO0O0OO0OO0OOo

### END OF FI LE FTN. B8. XxxxXx
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### FI LE: FTN. B9. XXXX
HH#HI R HT R R H T R R R R R R R R R R R R R R AR H

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $B9 (185)

Auxiliary Type: All

Ful | Nane: Apple Ilgs O assic Desk Accessory

Short Name: Cl assi ¢ Desk Accessory

Witten by: Dave "M. N fty" Lyons Sept ember 1990

Files of this type contain Apple Ilgs O assic Desk Accessories in OV fornat.

Cl assi c Desk Accessories are avail able by pressing Command-Ctrl-Esc, whether
or not a desktop application is running.

Files of type $B9 in the System Desk. Accs directory of the boot volune are
automatically | oaded with the Loader and installed into the systemw th
Instal |l CDA at boot tine. Bit 15 of the auxiliary type is the "inactive" bit--
if it's set, GS/OS does not load the CDA. Al other bits in the auxiliary
type are reserved and shoul d be zero.

CDAs are stored on disk in Object Mddule Fornmat, which is defined in Appendi x
F of GS/OS Reference. Once the Loader brings your CDA's code into nenory, the
format is as specified in the Desk Manager chapter of Apple I1gs Tool box

Ref erence, vol une 1.

CDA aut hors should be sure to read the material |isted under "Further
Ref erence. "

Furt her Reference

o Apple Ilgs Tool box Reference, Volunmes 1 and 3
0 GS/CS Reference
o0 Apple Ilgs Technical Note #71, Desk Accessory Tips and Techni ques

### END OF FI LE FTN. B9. XxxXxXx
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $BA (186)

Auxiliary Type: All

Ful | Nane: Apple Ilgs Tool File

Short Nane: Tool

Witten by: Matt Deat her age Sept ember 1990

Files of this type and auxiliary type contain Apple Ilgs tool sets.

Files of type $BA contain Apple Ilgs tool sets, designed to be called by the
Tool Locator. The data fork is in OW format; once it's been | oaded by
InitialLoad or InitiallLoad2, the inage in RAM starts with the tool set's
function pointer table (FPT). The resource fork, if it exists, should be
enpty or in Apple |Ilgs Resource Manager fornat.

Al'l RAM based systemtools are contained in the System fol der of the boot
vol urme, and are nanmed by tool nunber (for exanple, tool #27 is named TOOL027).
This convention is for systemtools only.

User tools can reside in any directory (the directory with the application is
a good choice) and may foll ow any nami ng conventions. User tool sets should
also use file type $BA

Pl ease note that all systemtool set nunbers and nanes are reserved for Apple

Conputer, Inc. Third-party devel opers nmust not create tools using any system
tool set nunbers.

Furt her Reference

o Apple Ilgs Tool box Reference, Volune 2, Appendix A
o0 Apple Ilgs Technical Note #73, Using User Tool Sets

### END OF FI LE FTN. BA. XXXX
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $BB (187)

Auxi liary Type: All

Ful I Nane: Apple 11 GS Device Driver File

Short Narre: Device driver

Witten by: Matt Deat her age Novenber 1989

Files of this type and all auxiliary types contain Apple I1GS device drivers.

An Apple 11 GS device driver is defined as code that is necessary to control or
operate a peripheral in a desired manner. A driver file's data fork contains
code (in Object Mdule Format) that can be | oaded by the System Loader or
ExpressLoad and execut ed.

The format of a driver file depends |argely upon the auxiliary type of the
driver. Each driver has a class and an inactive flag in the auxiliary
type, as Figure 1 indicates.

FI E| DI C|B|Al 98] 7|6]5]4]3]2]1]020]
SN S U U DU U U DU DU DU U DU DU DU D —
\ /N /A /

| Driver-specific
classifications

Driver class

1 = inactive, 0 = active

Figure 1-Auxiliary Type Definition

If bit 15 of the auxiliary type is set, the driver is considered inactive and
shoul d not be used. |If the bit is clear, the driver is considered active and
may be used if desired. Users may inactivate drivers fromthe Finder and are
likely to be confused if a driver they marked as inactive continues to appear

Bits 14 through 8 determ ne the driver's class. This mechani small ows many
types of device drivers to share the same OMF-conpatible file type. Table 1
l'ists defined classes of drivers.

d ass Definition

$00 Print Manager driver
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$01 GS/ Cs dri ver

$02 Appl eTal k driver

$03 M DI Tools driver

$04- - $7E Reser ved

$7F Third-party mul timedia driver

Tabl e 1-Driver C asses

The | ow byte of the auxiliary type (bits 7 through 0) is referred to as the
subcl ass, and it depends upon the driver class for interpretation. Below are
the interpretations for the defined driver classes.

Print Manager Drivers

For class $00, the |l ow byte deternines the kind of Print Manager driver is
contained in the file. A subclass of $00 indicates a printer driver, a

subcl ass of $01 indicates a directly-connected port driver, and a subcl ass of
$02 indicates a network port driver. Al other values in the subclass for
Print Manager drivers are reserved.

Printer and Port Drivers are docunmented in Apple |1 GS Technical Note #35,
Printer Driver Specifications and in Apple II1GS Technical Note #36, Port
Driver Specifications.

GS/CS Drivers

GS/ OGS drivers are class $01. GS/OS groups the subclass into two fields. Bits
7 and 6 indicate the GS/OS driver type. A value of 00 indicates a standard
GS/ CS device driver. A value of 01 indicates a GS/ OS Supervisor driver. A
val ue of 10 indicates a GS/OS "boot driver," a GS/OS driver which is | oaded
before other GS/OS drivers to control the boot device. For further

i nformati on on boot drivers, contact Devel oper Technical Support. A value of
11 is reserved and must not be used by GS/ OS device driver authors.

Bits 5 through 0 are defined by the GS/CS driver type. For standard device
drivers, this field indicates the maxi num nunber of devices supported; the

GS/ CS Device Dispatcher will use this field to allocate nmenory when the driver
is loaded. For all other GS/COS driver types, this field is reserved and

must not be used by GS/OS driver authors.

GS/ CS driver definitions are docunented in GS/ OGS Reference, Volune 2.
Appl eTal k Drivers

The subcl ass is used by AppleTalk to determ ne in which order the drivers
shoul d be | oaded. Programmers should treat every AppleTal k driver (all
subcl asses) as reserved; do not change the auxiliary type in any way, not
even to deactivate the drivers.

Class $02 drivers are AppleTal k protocol drivers, including ROM patches for
Appl eTal k firmvare. These drivers are currently loaded and initialized by the
SCC. Manager supervisor driver.

Not e: The SCC. Manager driver nust not be deactivated as it
arbitrates use of the serial ports. It is required for AppleTalk
to function. Simlarly, the AppleTal k drivers nust not be
deactivated individually or AppleTalk nmay not be initialized
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correctly. Disable AppleTalk in the Control Panel. You may then
use the Apple I1GS Installer to renove AppleShare if you wish to
renove AppleTal k drivers and protocols froma disk

Appl eTal k drivers are | oaded only if AppleTalk is enabled in the Contro
Panel. The drivers are initialized in al phabetical order; therefore, you
shoul d not change the nanes of existing AppleTal k drivers.

In the driver subclass, bit 7 indicates whether the flag is a standard

Appl eTal k protocol. For protocols that you wite and ship, this bit nust be
set to 1. |If you feel your driver should have this bit set as a standard
protocol, contact Devel oper Technical Support. Bits 0-3 of the subclass

i ndi cate the maxi nrum ROM version for which the driver should be | oaded. For
exanple, a driver with a value of 1 in this field will not be | oaded on a
machine with a ROMversion greater than 1. A driver with a value of 3 wll
not be | oaded on future Apple I1GS machines, but will be |oaded on all current
machi nes.

Appl eTal k drivers are called to initialize thenselves in full 16-bit native
nmode. The A register contains the current AppleTal k channel nunber (i.e.

whi ch port is being used for AppleTalk); the X register contains the ROM
version; the Y register contains the AppleTal k firnnare sl ot nunber. Drivers
should return frominitialization with the carry clear and zero in the

accunul ator if initialization was successful or carry set and an error code in
Aif initialization failed. You nmay assune that AppleTalk is active during
Appl eTal k driver initialization. Your driver should perform necessary
installation tasks (such as opening as socket or adding routines to the

di spatch table at $E1D600) during initialization

The remaining bits in the driver subclass are reserved and nust not be used
by Appl eTal k driver authors.

M DI Tools Drivers

The subclass field for MDI Tools drivers is currently reserved and shoul d
be set to zero. MDI Tools Drivers are docunented in Apple |11 GS Technica
Not e #54, M DI Drivers.

Third-Party Miultinedia Drivers

The third-party nultinedia driver class indicates drivers used by applications
or ot her non-system conponents to control nultinedia peripherals such as

vi deodi sc or video tape players. The subclass for this class is assigned

for each driver by Devel oper Technical Support, as are nost file type and
auxiliary type conbinations. Developers wishing to provide a nultinedia
driver must contact Devel oper Technical Support for a subcl ass assignnent.

What ' s Reserved?

Since so many types of drivers are all using the sane file type, it is
essential that you adhere to the auxiliary type conventions specified in

this Note. |If you are creating a driver whose auxiliary type can not be
completely defined using the guidelines in this Note, contact Devel oper
Techni cal Support for assistance, or for further assignnent. |[|f you are

creating a driver which does not fit into an existing driver class, contact
Devel oper Technical Support for a new class assi gnnent.

Do not use any field nmarked as reserved in this Note to store any nunber
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ot her than zero.

Furt her Reference

Appl e 11 GS Tool box Reference

GS/ CS Reference, Volune 2

Appl e 11 GS Technical Note #35, Printer Driver Specifications
Appl e 11 GS Technical Note #36, Port Driver Specifications
Appl e 11 GS Technical Note #54, M DI Drivers

OO0Oo0Oo0oo

### END OF FI LE FTN. BB. XxxXxXx
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $BC (188)

Auxi liary Types: All

Ful | Nane: Apple Il1gs Generic Load File

Short Name: Load file (generic)

Witten by: Matt Deat her age July 1990

Files of this type and auxiliary type contain OVF for the Apple IIlgs.

Files of type $BC contain data that is to be |oaded by one of the Apple Ilgs
Loaders (either the System Loader or ExpressLoad). No other information about
the data is known. Load files which do not fit other load file type
definitions ($B3-$BD) should be of type $BC. The nost comon use for files of
type $BC are code nodul es

The following auxiliary type assignment is current for this file type as of
the publication date of this Note:

Auxiliary Type Short Nane Devel oper
$0000 Load file (generic) any
$4001 Ni fty List Mdule DAL Systens

Tabl e 1-Auxiliary Type Assignnents

Note that auxiliary type $0000 is listed as "any" devel oper. You nay create
and use files of $BC and auxiliary type $0000 as you wi sh; Apple does not

mai ntain a specific assignment for this auxiliary type. However, if you use
auxiliary type $0000, you nust not identify your files exclusively by it.
Many | oad files can share this auxiliary type, and it alone is not suitable
for file content identification. Apple allows the free use of auxiliary type
$0000 since load files nust have a load file type and often further
identification is not necessary.

Al'so note that auxiliary type $0000 is reserved in other file types; you may
not use auxiliary type $0000 in other file types w thout assignnent from
Devel oper Techni cal Support.

Furt her Reference

0 GS/ OS Reference

### END OF FI LE FTN. BC. xxxx
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $BD (189)

Auxiliary Type: All

Ful I Nane: GS/CS File System Transl ator

Short Name: GS/CS File System Transl ator

Witten by: Matt Deat her age Sept ember 1990

Files of this type and auxiliary type contain file systemtranslators for
GS/ Cs.

Files of type $BD contains file systemtranslators, or FSTs. FSTs do not |oad
if bit 15 of their auxiliary type is set.

GS/CS calls FSTs to interpret the physical file systens stored on bl ock
devices. By asking translation software to read the file system GS/ OS can
read virtually any file system while having only an abstract file system
assuned in the operating systemcode. Not all released file system
translators are required, saving space on disk and in nenory.

The format for FSTs is Apple confidential and subject to change with every
system software rel ease; Apple will release all future FSTs for GS/0S. Third-
party devel opers may not create GS/ OS FSTs--no docunentation is avail able, and
di sassenbly of the code for this purpose is not permitted. This is not an
easy decision for Apple, which is a conpany that was built upon and operates
with the goal to enpower individuals through conputing. Not revealing
information isn't exactly consistent with this goal. There are, however,
reasons for this policy.

First, FSTs are not as nodul ar as they could be. Sone GS/OS | evel changes
require changes to all of the FSTs to be inplenented. These changes range in
magni tude frominternal system service call changes to addi ng new paraneters
to existing calls. GS/OSis not tolerant of FSTs that do not know about such
changes. The FST structure is straightforward, but it is also conplex enough
that disassenbly of existing FSTs does not cover all the bases.

Second, it can create chaos for users. Two file systemtranslators for a file
systemis far worse than none at all. No physical file systemexactly matches
the G5/ CS abstract file system so every FST nust have file system specific
behavi or. Al though sonme of these behaviors are well docunented (paraneters
that do not fit in the abstract file systemgo in the option_list, for
exanple), no two independently-designed FSTs for the sanme file system can
possi bly do such things identically.

For exanple, if there were two third-party DOS 3.3 FSTs avail abl e, each woul d
have its own FSTSpecific subcalls, option_|list paranmeters and other
i mpl ementation differences. Since there is only one file_sys ID per file
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system prograns that create correct data structures for one DOS 3.3 FST nay
bl ow up with the other one.

If users sonmehow rmanage to figure this out, the only way to change FSTs is to
enter the *: System FSTs fol der, deactivate one FST, activate another one and
reboot, which is not acceptable. Even switching FSTs is unacceptable for
archival and copyi ng prograns which may have stored option_|ist paraneters
enbedded in files. Futhernore, if the file systemis bootable, that nakes
boot blocks and a file system stub which are also tied to an FST, and users
woul d have a horrible tine changi ng those.

The best solution to these problens for Apple's custoners (who are al so your
custoners) is for Apple to nmaintain control over the devel opnent of file
systemtranslators. Apple will provide file systemtranslators for other file
systens. |f you have requests for how certain features of any file system
shoul d be handl ed by future FSTs, please contact Devel oper Technical Support.

Furt her Reference

0 GS/0S Reference

### END OF FI LE FTN. BD. XxxXxXx
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $C0 (192)

Auxi liary Type: $0000

Ful I Nane: Pai nt wor ks Packed Super Hi-Res Picture File

Short Narre: Pai nt wor ks Packed Picture

Witten by: Matt Deat her age Novenber 1988

Files of this type and auxiliary type contain a packed Super Hi -Res graphics
i mge created by Activision's Paintworks program

Files of type $CO and auxiliary type $0000 contain a packed Super H -Res
graphics inmage created by Activision's Paintworks program For nore
i nformati on on Pai ntworks, contact:

Medi ageni c, |nc.

3885 Bohannon Drive

Menl o Park, CA 94025

Attn: Paintworks Techni cal Support

The format of the file is as foll ows:

+000 to +01F Byt es Super Hi-Res Palette

+020 to +021 Wor d Background col or

+022 to +221 Byt es Patterns. 16 QuickDraw Il patterns,
each 32 bytes in |ength.

+ 222 to ECF Byt es Packed graphics data. Note that the

unpacked data coul d be | onger than
one Super Hi -Res screen (Paintworks
all ows full-page sized docunents).

### END OF FILE FTN. CO. 0000

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 124 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: FTN. CO. 0001
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $C0 (192)

Auxi liary Type: $0001

Ful I Nane: Packed Apple 11 GS Super H -Res Image File

Short Name: Packed Super Hi -Res | nage

Witten by: Matt Deat her age Novenber 1988

Files of this type and auxiliary type contain a packed Apple Il GS Super Hi-Res
screen image.

Files of type $C0 and auxiliary type $0001 contain a packed Apple || GS Super
H - Res screen inmage, which is created by passing the entire 32K Super Hi -Res
screen area, including the scan line control bytes (SCB) and col or tables,

t hrough the PackBytes routine.

If you restore a file of this type to its original 32K size w th UnPackByt es,

you can save the unpacked data to a file of type $Cl and auxiliary type $0000
(Appl e 11 GS Super Hi-Res G aphics Screen | nmage).

Furt her Reference
0 Apple Il File Type Notes, File Type $Cl, Auxiliary Type $0000

### END OF FI LE FTN. CO. 0001
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### FILE: FTN. CO. 0002
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $CO (192)

Auxiliary Type: $0002

Ful | Nane: Apple Il1gs Super H -Res Picture File

Short Name: "Apple Preferred" Picture

Revi sed by: Matt Deat her age Decenber 1991
Witten by: Steve d ass, Eagle Berns, Art Cabral Cct ober 1987

& Pete McDonal d

Files of this type and auxiliary type contain a Super Hi-Res picture in the
Appl e-recomended f ormat .

Changes since Septenber 1990: Added a recomeendati on for nore conventiona
respresentati on of 3200-col or pictures.

Files of type $CO and auxiliary type $0002 contain a Super H -Res picture in
the format recommended by Apple. The file consists of a series of variable-
I ength bl ocks (in any order), each with the sane general format:

Length Long Defines the length of this block
including Length itself.
Ki nd String String used to identify the type of

bl ock. The string is stored as a
series of case-sensitive ASClI
characters preceded by a length
byte. To avoid confusion, the use
of uppercase characters only is
reconmended.

Dat a Byt es Vari abl e amount of bl ock-specific
dat a.

Wth this scheme, the file format is flexible and can be extended. Standard
bl ocks whi ch nost applications want are defined bel ow, however, these are not
requi red. Individual applications can define other blocks. Application-
dependent information can be stored to allow other applications to ignhore it.
Your application should sinply ignore blocks it finds which it is not prepared
to interpret.

Data Types
I nt eger 16-bit signed word.
Longl nt 32-bit signed | ong word.
Col orEntry 16-bit word. The nibbles in the word are

interpreted as RGB values as follows: $0RGB
The high nibble of the high byte nust be zero
and shoul d be ignored when reading files. The
| ow ni bbl e of the high byte is the value for
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red, the high nibble of the low byte is the
val ue for green, and the | ow nibble of the | ow
byte is the value for blue (see Figure 16-19 on
page 16-31 of the Apple Ilgs Tool box Reference).
Col or Tabl e 16 words: array [0..15] of ColorEntry
ModeWor d 16-bit word. The high byte determ nes the
definition of the node. If high byte = 0, then
the low byte is the node bit portion of the SCB
for the scan line (see Figure 16-22 on page 16-
34 of the Apple Il1gs Tool box Reference). Oher
bits are reserved and nust be zero, as other
nmodes are not yet defined

DirEntry A two-word structure used to define the
characteristics of each packed |ine:
I nt eger: Nunber of bytes to unpack
ModeWor d: Mode
Pat t er nDat a 32 bytes of pattern information

MAI N I nformati on Bl ock

Every file usually, but not necessarily (i.e., a file of palettes only),
i ncludes a MAIN bl ock

Length Longl nt
Ki nd String "MAIN'
Mast er Mode ModeWord (fromthe Master SCB of QuickDraw I1.

When reading a file, this word shoul d
be used in a Set MasterSCB call.)

Pi xel sPer ScanLi ne I nteger (nust not be zero)

NuntCol or Tabl es I nteger (nmay be zero)

Col or Tabl eArr ay [ 0. . NunCol or Tabl es-1] of Col or Tabl e
NuntScanLi nes I nteger (must not be zero)

ScanLi neDirectory [ 0.. NuntcanLi nes-1] of DirEntry
PackedScanl i nes [ 0.. NuncanlLi nes-1] of Packed Data

(Cbtai ned by performng a PackBytes cal
on the pixel inmage of a single scan line.)

PATS I nformati on Bl ock

The PATS bl ock contains patterns which may be associated with the picture.

Lengt h Longl nt

Ki nd String "PATS"

NunPat s | nt eger

Patt er nArray [0..NumPats-1] of PatternbData

SCI B Informati on Bl ock

The SCI B bl ock contains information relating to the current drawi ng pattern
for the document. This information is used by paint programs that want to
save a foreground pattern, a background pattern, and a frane pattern with the
i mage.

Length Longl nt
Ki nd String "SCl B"
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For egroundPat t ern Pat t er nDat a
BackgroundPat t ern Pat t er nDat a
FramePattern Pat t er nDat a

PALETTES | nformati on Bl ock

The PALETTES bl ock contains information on the color tables. |Its use is

i ntended for color table files. |If the file being saved contains a pixe

i mage, then the color tables associated with that picture should be saved in
the MAIN bl ock, and this bl ock would not be used.

Length Longl nt

Ki nd String "PALETTES"

NunCol or Tabl es I nteger (rmust not be zero)

Col or Tabl eArr ay [0..NumPal ettes-1] of Col or Tabl e

O her Information Bl ocks

Appl e Preferred Format is an extensible graphics file format. Since its

rel ease, sonme devel opers have contributed other block definitions that other
devel opers may find to be useful. Please feel free to incorporate these

bl ocks into Apple Preferred files, but you nust be prepared to deal with Apple
Preferred files that do not contain these additional blocks.

MASK | nf ormati on Bl ock

The MASK bl ock contains information on which portions of a graphic inmage
shoul d be nodified. The structure is sinmilar to that of the MAIN bl ock
However, the MASK array of PackedScanLi nes contains zeroes where no drawing is
to occur (where the inmage is transparent) and ones where drawi ng may occur
(where the inmage is solid). The structural simlarity to the MAIN bl ock can
hel p by all owi ng sonme of your code to do doubl e work.

Length Longl nt
Ki nd String "MASK"
Mast er Mode ModeWord (fromthe Master SCB of QuickDraw I1.

When reading a file, this word shoul d
be used in a SetMasterSCB call.)

Pi xel sPer ScanLi ne I nteger (rmust not be zero)

NuntCol or Tabl es I nteger (nust be zero)

NuntcanLi nes I nteger (nmust not be zero)

ScanLi neDirectory [0.. NuntcanLi nes-1] of DirEntry
PackedScanl i nes [ 0.. NuntBcanLi nes-1] of Packed Data

(Obtai ned by performng a PackBytes cal
on the pixel image of a single scan line.)

Note: There is no Col orTabl eArray, as indicated by a zero val ue
i n Nuntol or Tabl es.

Note: The scan lines to be packed should only contain nmask val ues
of one and zero.

MULTI PAL | nformati on Bl ock

The MJTLI PAL bl ock contains extra col or tables necessary for displaying
pictures that contain up to 3,200 colors on the screen
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Length Longl nt

Ki nd String "MJILTI PAL"

NunCol or Tabl es I nteger (should be the same as NunfScanLi nes
in MAIN. This is typically 200, but any val ue
is |egal

Col or Tabl eArray [ 0.. NuntCol or Tabl es-1] of Col or Tabl e.

These are in the regular (0-15) order.

If you use the MIUTIPAL bl ock to store pictures with nmore colors than are
typically displayable on the screen, Apple recomends you al so create a MAIN
block with a 16-color (or grayscale) representation of the picture, so users
may open these files in les specialized applications to at | east previewthe
pi cture encl osed.

Furt her Reference

o Apple Ilgs Tool box Reference
o Apple Ilgs Technical Note #94, Packing It In (and Qut)

### END OF FI LE FTN. CO. 0002
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### FILE: FTN. CO. 0003
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $C0 (192)

Auxi liary Type: $0003

Ful | Nane: Packed Apple 11 GS QuickDraw Il Picture File

Short Narre: Packed QuickDraw Il PICT File

Witten by: Matt Deat her age Novenber 1988
Files of this type and auxiliary type contain a packed QuickDraw Il picture.

Files of type $C0 and auxiliary type $0003 contain a packed QuickDraw I
picture (a.k.a. PICT, after its counterpart on the Macintosh), and this file
format is the same as file type $Cl and auxiliary type $0001, except files in
this format are packed. |If you encounter a file of this type, you should be
able to get its length, allocate a handle of the sane size, read the file into
the handl e, use UnPackBytes to restore the picture to its original format, and
call DrawPicture to display the picture. Refer to Apple IIGS Technical Note
#46, DrawPi cture Data Format for nore information on the internal format of
Qui ckDraw Il pictures.

Furt her Reference
0 Appl e 11 GS Tool box Reference Manual, Vol unme 2
0 Appl e 11 GS Technical Note #46, DrawPi cture Data Format

### END OF FILE FTN. CO. 0003
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### FILE: FTN. Cl1. 0000
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $C1 (193)

Auxi liary Type: $0000

Ful I Nane: Appl e 11 GS Super H -Res Graphics Screen |mage

Short Name: Super Hi -Res Screen | mage

Witten by: Matt Deat her age Novenber 1988

Files of this type and auxiliary type contain a 32K unpacked picture inmage.

Files of type $Cl and auxiliary type $0000 contain a 32K unpacked Super Hi-Res
screen image, which is created by witing the entire Super Hi -Res screen area
($E12000- $E19FFF) to a file. If you pass this data through the PackBytes
routine, you can save the result as a file of type $C0 and auxiliary type
$0001 (Packed Apple |1 GS Super H -Res Inmage File).

Not e: The first release of Activision' s PaintWrks assunes that
pal ette colors are ordered from highest to | owest |uninance

Furt her Reference
0 Apple Il File Type Notes, File Type $C0, Auxiliary Type $0001

### END OF FILE FTN. C1. 0000
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### FILE: FTN. Cl. 0001
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $C1 (193)

Auxi liary Type: $0001

Ful | Nane: Apple 11 GS QuickDraw Il Picture File

Short Narre: Qui ckDraw PICT File

Witten by: Matt Deat her age Novenber 1988

Files of this type and auxiliary type contain an unpacked Qui ckDraw I
pi cture.

Files of type $Cl1 and auxiliary type $0001 contain an unpacked Qui ckDraw ||
picture (a.k.a. PICT, after its counterpart on the Macintosh), and this file
format is the same as file type $C0 and auxiliary type $0003, except files in
this format are unpacked. |f you encounter a file of this type, you should be
able to get its length, allocate a handle of the sane size, read the file into
the handl e, and call DrawPicture to display the picture. Refer to Apple II1GS
Techni cal Note #46, DrawPicture Data Format for nmore information on the
internal format of QuickDraw Il pictures.

Furt her Reference
0 Appl e 11 GS Tool box Reference Manual, Vol unme 2
0 Appl e 11 GS Technical Note #46, DrawPi cture Data Format

### END OF FILE FTN. C1. 0001
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### FILE: FTN. Cl. 0002
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $C1 (193)

Auxiliary Type: $0002

Ful | Nane: Super Hi-Res 3200 col or screen image

Short Name: Super Hi -Res 3200 col or inage

Witten by: Matt Deat her age Sept ember 1990

Files of this type and auxiliary type contain pictures with up to 3,200 colors
di spl ayed si nul t aneousl y.

Files of type $Cl and auxiliary type $0002 contain Super Hi-Res screen inages
with extra color tables so that up to 3,200 col ors can be displayed
si mul t aneousl y.

Such a display technique is visually striking but is not easy--the program nust
wat ch the Mega Il video counters and change the color tables in the palette

for future scan lines while the Apple Ilgs is drawing a different scan I|ine.
Al'l such pictures use 320 node

This format is for unconpressed 3,200-color pictures. It is often referred to
as "Brooks format" after the designer of the format, John Brooks. For a way
to store these pictures conpressed, see the MITIPAL block in the Apple
Preferred format.

Definition

The following definition is used in this docunent in addition to those defined
for all Apple Il file types:

Col or table A table of sixteen two-byte entries, where each entry in the
table is a master color value ($0RGB, where Ris the red
component, Gis the green conponent and B is the blue
conponent).

File Structure
The format for these files is sinilar to that for Super H -Res screen inages.

pi xel Data (+000) 32000 Bytes
Pi xel data to be displayed on
the Super Hi-Res screen.

col or Tabl es (+32000) 200 Col or Tabl es
One color table for each scan |ine.
Each color table is stored in reverse
order; the color value for color 15
is stored first.
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Furt her Reference

o Apple Ilgs Tool box Reference, Volune 2

o Apple Ilgs Hardware Reference

o File Type Note for file type $CO, auxiliary type $0002,
Appl e Preferred Format

### END OF FI LE FTN. C1. 0002
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### FILE: FTN. C7. XXXX
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $C7 (199)

Auxiliary Type: A

Ful I Nane: Control Pane

Short Name: Control Pane

Revi sed by: Dave "Fl ag Bits" Lyons May 1992
Witten by: Matt Deat herage & Darryl Lovato Sept enber 1989

Files of this type contain control panels (fornmerly called CDevs) for the
Apple 11gs Control Panels New Desk Accessory.

CHANGES SI NCE DECEMBER 1991: Updated for Control Panels NDA 2.0 in System
6. 0.

Files of type $C7 contain control panels. Wen deciding whether to wite an
NDA or a control panel, keep in mnd that control panels nornmally don't take
any RAM when they are not in use, don't take up space in the Apple nmenu, and
automatically re-open at the sane screen position where they were | ast used.
On the other hand, control panels are limted to a single code segnent, and

the mai n wi ndow has a fixed size

Bef ore System 6, the Control Panels NDA presented control panels (then called
"CDevs" to the user) in a single window. In System 6, each control pane
appears in its own w ndow.

AUXI LI ARY TYPE

The auxiliary type of CDevs is defined bit by bit. Currently, only bit 15 is
defined--it's the "inactive" bit. As with desk accessories, FSTs, and setup
files, the control panel is not |oaded or used if this bit is set. Al other
bits are reserved and nust be set to zero. (In 6.0, inactive control panels
do not appear in the Control Panels NDA' s list, but the user can still open
themdirectly fromthe Finder.)

HOW CONTROL PANELS WORK

The Control Panels NDA lets the user choose control panels, and it

communi cates with open control panels using a small collection of nessages.
Most events the Control Panels NDA receives fromthe system are handl ed by
calling TaskMasterDA. At certain tinmes, the Control Panels NDA sends nessages
to control panels.

The Control Panels NDA takes care of nearly everything necessary, including
tracking controls. Control panel wi ndows are usually just w ndows full of
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extended controls; the control panel receives a H t CDEV nessage every tine the
user adjusts the value of one of the controls.

EVERY control in the control panel w ndow nust be an extended control. d der,
non- ext ended controls are not allowed; all controls MJST be created with
NewControl 2. Wen one of these controls is "hit," the Control Panels NDA
calls the control panel with the Hit CDEV nessage, the control handl e, and the
control ID. This allows the control panel to respond to user actions. User
interface itens beyond extended controls (for exanple, nodal w ndows) nust be
handl ed entirely by the control panel (that is, the Control Panels NDA is not
i nvol ved).

NOTE: Setting the flnWndowOnly bit of Pop-up nenu controls is
not reconmmended.

THE CONTROL PANELS W NDOW

In version 1.0 of the Control Panel NDA there is a single window, and exactly
one control panel is always active in a portion of that w ndow.

Wth System 6, this is no longer true. Many control panel nessages include
"the control panel's w ndow pointer"” as one of the paraneters. This is
guaranteed to be the w ndow containing the control panel's controls, but
little el se is guaranteed.

For exanple, do not draw outside the area containing your control panel's
controls; do not conpute other w ndow sizes fromthe size of this w ndow, and
do not assune that the Control Panels NDA will offset your controls

coordi nates by the same amount version 1.0 did.

Do not hard-code any wi ndow coordi nates. The Control Panels NDA shifts al
your controls by sone anount horizontally and vertically, but this anount will
not stay the sane between different versions of the Control Panels NDA (it can
be zero). |If you draw things besides controls in the wi ndow, conpute the
coordinates relative to a control on the fly.

In System 6.0, each control panel gets its own w ndow.
RESOURCE FORK

The Control Panel s NDA opens your control panel's resource fork differently
dependi ng on whet her the machi ne was booted from an Appl eShare file server or
froma | ocal vol une.

When t he machi ne was booted from Appl eShare, your resource fork is opened with
read-only access so that nore than one user can have your control panel open
at once. Wien the machi ne was booted locally, your resource fork is opened
with "as all owed" access (this nmeans you will have read/wite access if the
control panel file is unlocked and was not al ready opened read-only by sone

ot her part of the systen).

When your control panel receives the Boot CDEV nessage at boot time, its
resource fork is always open read-only.

FI LE FORMVAT

A control panel is defined by three resources (additional resources may be
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present). The data fork is nornally enpty, but a control panel that requires
System 6 or |ater may put code in the data fork in O format (it's up to the
control panel to determine its own pathname and use Initial Load2 to | oad code
fromthe data fork--a control panel can find its pathnane by using

Get Cur Resour ceFi l e, Get OpenFil eRef Num and GCet Refl nfo).

The three required resources are the CDev code resource (type r CDEVCode=$8018,
| D=$00000001), the CDev flags resource (type rCDEVFl ags=$8019, |D $00000001)
and the CDev's icon (type rlcon=$8001, |D=$00000001).

It is a good idea to make sure each rel eased version of your control pane
file has a different creation date, since the system caches certain

i nformati on about your control panel in the CDev.Data file. The system uses
the creation date to notice that a new version of your CDev is present.

You may al so want to delete the *:System CDevs: CDev.Data file, if it exists,
as part of your CDev installation process.

THE | CON RESOURCE

Each control panel's icon is a standard icon resource. This icon appears in
the Control Panels window, it is also displayed at boot tine if the CDev has
any initialization code (described |ater).

If the icon is to be displayed during boot time (before System6.0), it nust
be exactly 28 pixels wide. In 6.0, this restriction is gone, but 28 is stil
a nice wdth.

THE CDEV CODE RESOURCE

The r CDevCode(1l) resource contains code to do the real work. A code resource
has the same format as an OVF |load file; the code resource converter (which is
part of the systen) is responsible for |oading code resources. Eventually,
Initial Load2 | oads the code frommenory. This process gives the rCDevCode
resource a maxi num si ze of 64K

When the control panel code gets control, the stack is as foll ows:

Previ ous Contents

I I

I I

I I

| - space - Long - Space for result

I I

| message | Wrd - Action for CP to take

I I

I I

| - dat al - Long - Data passed to control pane
I I

I I

| - dat a2 - Long - Data passed to control pane
| |

| - RTLAddr - 3 Bytes - Return Address

I I

I I

<- Stack Pointer (SP)
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The control panel nmust renpove the input paranmeters fromthe stack and perform
an RTL, so the calling routine may then pull the four-byte result paraneter
off the stack. Just before the control panel code RTLs, the stack nust be
formatted as foll ows:

Previ ous Contents

I I
I I
I I
| - resul t - Long - Result fromcontrol panel
I I
I I
| - RTL Addr - 3 Bytes - Return Address
I I
| | <- Stack Pointer (SP)
This function, like nearly all tool box functions, is a "Pascal" function, and

may be declared in Pascal as follows:
function MyControl Panel (nessage: |nteger; datal, data2: Longint): Longlnt;
It may be declared in C as follows:

pascal Long MyControl Panel (nmessage, datal, data2)
i nt nessage;
| ong datal, data2;

Dat al and Dat a2 depend on the value of nessage; nessage is the paraneter that
tells the CDev code what needs to be done. Higher-Ilevel |anguage control
panel s can easily be arranged as a giant switch (or case, as the case nay be)
st at enent .

There are twel ve defined "CDev"' nessages. Were paraneters are not |isted,
t hey are undefi ned.

MESSAGE 1: Machi neCDEV

The Control Panel s NDA al ways conpares the Apple I1gs ROM version against the
m ni mum ROM version you put in the CDev Flags resource. |If the nmachine's ROM
version is too low, the control panel does not appear (and cannot be opened).

The Machi neCDEV nessage was not supported before System6.0. 1In 6.0, if the
want Machine bit is set in the CDev Flags resource, the control panel receives
Machi neCDEV when the user attenpts to open it. The input paraneters are
undefined. Return a nonzero result to allow the open, or return zero to abort
the open. Wen returning zero, you nay want to display an alert explaining
why the control panel cannot be opened.

MESSAGE 2: Boot CDEV

If the wantBoot flag is set in the CDev Flags resource, this routine is called

during the Il1gs boot sequence. The paraneters are undefined before 6.0. In
6.0, datal is defined to point to a data word that is initialially zero. |If
you set bit O of this word while handling the Boot COEV nessage, the Control

Panels NDA will draw an "X' over your icon (but it will not call SysBeep2 for
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you; do that yourself if appropriate).

Boot CDEV is called only during a real boot--it doesn't get control on a switch
back to GS/OS from ProDOS 8. The Control Panels NDA draws the icon (fromthe
i con resource) on the boot screen. (Before 6.0, the icon nust be exactly 28
pixels wide if it is drawmn at boot tine.)

At best, the machine state during this call can be ternmed bad. QuickDraw II
is not even available. Be sure to save and restore any system resources you
use, including the data bank register and the direct page register.

NOTE: |f your CDev expects to receive a Boot CDEV nessage, it
shoul d still behave gracefully if Boot COEV was never
received and the user attenpts to use the control pane
(for example, tell the user to put the file into the
CDevs folder and restart the system

In System 5.0.x, the user could drag your control pane
into the CDevs folder and then try to use it without
restarting. In System®6.0, control panels are directly
| aunchabl e fromthe Finder, but only the ones in the
CDevs fol der receive Boot CDEV nessages.

MESSAGE 3: Reserved
This nessage is reserved for future use as a shutdown message
MESSAGE 4: | nit CDEV

If the wantlnit flag is set in the CDev Flags resource, this routine is called
with datal equal to the control panel's wi ndow pointer. Wen InitCDEV is

call ed, CreateCDEV (nessage 7) has already been called. Controls should have
been created in CreateCDEV, and this routine is an ideal place to initialize
the controls before they are displ ayed.

MESSAGE 5: C oseCDEV

This routine is called if the wantC ose bit is set in the CDev Flags resource.
If so, CoseCDEV is called when your control panel is closing. This is a good
pl ace to dispose of any nmenory you allocated or to save settings that need to
be saved. The disposal of the control panel's controls is handled by the
Control Panels NDA. The wi ndow pointer is in datal

MESSACE 6: Event sCDEV

If the wantEvents bit is set in the CDev Flags resource, the Control Panels
NDA calls this routine with datal as a pointer to the event record (this is an
Event Manager event record, not a TaskMaster-style task record). The wi ndow
pointer is in data2. The Control Panels NDA, |ike all NDAs, is passed events,
which the it then handles by using the TaskMasterDA call. This routine is
call ed before TaskMasterDA is called, so the control panel can change the
event record before the Control Panels NDA handles it.

MESSACGE 7: Creat eCDEV
This routine is only called if the wantCreate bit is set in the CDev Fl ags

resource. \Wen called, the control panel's w ndow pointer is in datal. The
control panel nust create any controls it has during this call. The contro
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panel's resource fork is open during this call, so Resource Manager calls may
be made (and controls may be created fromresources in the control pane
file). Al control rectangles are relative to the upper-left corner of the
part of the wi ndow a control panel owns (in 6.0 this happens to be the whole
wi ndow). The Control Panels NDA handl es setting the offsets of the controls
to the proper place in the window. Initialization of the controls nust be
done in the I nitCDEV call.

If the wantCreate bit is not set, the control panel nust contain an
rControl Li st (type=$8003) resource with I D $00000001. The Control Panels NDA
automatically creates your controls fromthe resource

MESSAGE 8: About CDEV

If the want About bit is set in the CDev Flags resource, the Control Panels NDA
calls this routine when the user selects "Hel p" while your control panel's
icon is selected. The wi ndow pointer to the help windowis in datal. The
Control Panels NDA takes care of the icon, author, version string and the "OK"
button. The easiest way to handle help is sinply to create a static text
control with the help text init

If the want About bit is not set, your control panel nust have an rControl List
resource with | D $00000002. Wen the user selects "Hel p* while your contro
panel's is selected, the Control Panels NDA uses this resource to create your
addi ti onal About controls.

NOTE: In 6.0, when a control panel receives the About CDEV
message, the Font Manager and TextEdit are al ways
started. The Control Panels NDA can display a control
panel 's About box w thout ever opening the control panel
Maki ng Text Edit avail abl e avoids a potenti al
inconmpatibility with sone control panels (such as
General) that start up TextEdit on receiving About CDEV
assunming they will have a chance to shut it back down
| ater, on receiving C oseCDEV

MESSACE 9: Rect CDEV

Normal Iy, the Control Panels NDA uses the rectangle in the CDev Fl ags resource
for the control panel's display rectangle. However, if the wantRect bit is
set in the CDev Flags resource, this routine is called before the contro

panel is displayed with datal containing a pointer to the display rectangle.
The rectangle may be nodified by this routine. This gives control panels the
chance to use different sized rectangles for different occasions. For

exanpl e, on ROM 03, the serial port control panels show fewer paraneters when
the port is set to AppleTal k (since fewer paranmeters are changeable). In that
i nstance, the Rect CDEV routine changes the rectangle to be smaller

MESSAGE 10: Hit CDEV

If the CDev wants to know when a control has been hit, it can set the wantHit
bit in the CDev Flags resource. Wen called, the handle to the control in
question is in datal and that control's IDis in data2. The control panel may
then take action based upon the control selection

If you need the wi ndow pointer, you can get it fromthe ctl Owmer field of the
control record handle in datal.
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Note: |f your control panel contains any extended List controls, the tool box
automatically creates a scroll bar control for each list. These scroll bars
are standard (not extended) controls; this is the exception to the rule that
all control panel controls nust be extended. When the user tracks the scrol
bar, the HitCDEV datal paraneter is a valid control handle, but data2 is an
unpredi ctabl e | arge val ue (because no control IDis available for a
non- ext ended control). In 6.0, the control IDreturned in this case is always
$FFFFFFFF.

MESSAGE 11: RunCDEV

This routine is called if the wantRun bit in the CDev flags resource is set.
It enables control panels to receive a call as often as the Control Panels NDA
receives run events from SystenmTask (currently once per second).

The control panel's w ndow pointer is in datal. (This is true even before
6.0, but it was not previously docunented.)

MESSAGE 12: EditCDEV (6.0 and | ater)

This routine is called if the wantEdit bit in the CDev flags resource is set,
when t he user chooses Undo, Cut, Copy, Paste, or Clear fromthe Edit menu (if
the itens have the proper item nunbers), and when the user types Commuand- Z,
-X, -C or -V

The control panel's window pointer is in data2. The low word of datal
i ndi cates what kind of edit operation is happening. The codes are the same as
what SystenkEdit passes to NDAs (Tool box Reference 1, page 5-7):

$0005 Undo
$0006 Cut
$0007 Copy
$0008 Past e
$0009 Cl ear

Al other codes are reserved for future use.

THE CDEV FLAGS RESOURCE

The CDEV Fl ags resource tells the Control Panels NDA which nessages the
control panel accepts. It also tells the Control Panels NDA certain things
about the operating environnent required for the CDev.

flags (+000) Wor d The flags word tells the Control Panel s NDA
whi ch nessages (defined in the discussion of
the r CDevCode resource) the control pane

want s:
Bits 15 - 12: Reserved, nust be zero
Bit 11: want Edi t
Control panel wants edit events.
Bit 10: want Run
Control panel wants run events.
Bit 9: want Hi t
Control panel wants control hits.
Bit 8: want Rect
Control panel wants rectangle
nmessages.
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Bit 7: want About
Control panel wants "about"
nmessages.
Bit 6: want Cr eat e
Control panel wants create nessages
Bit 5: want Event s
Control panel wants event records.
Bit 4: want Cl ose
Control panel wants cl ose nessages
Bit 3: want | ni t
Control panel wants initialization
nmessage.
Bit 2: want Shut Down
Reserved, nust be zero
Bit 1: want Boot
Control panel wants boot nessages.
Bit O: want Machi ne
Control panel wants machi ne nessages
(6.0).
enabl ed (+002) Byt e If this value is zero, the control panel is
never activated. NOT USED.
version (+003) Byt e An integer version nunber assigned by the
aut hor .
machi ne (+004) Byt e This byte contains a m ni rum ROM ver si on
required for the control panel. For nost

control panels this is 1, but sone
(requiring, for exanple, hardware text page
two shadowi ng) want 3 in this byte.

reserved (+005) Byt e Reserved, nust be zero.

data rect(+006) 4 Words QuickDraw I'l rectangle within which the
control panel is displayed. The top left of
this rectangle nmust be (0,0).

nane (+014) 16 Bytes A string (Pascal) giving the name of the
control panel. Names |onger than 15 bytes
are not allowed. Note that this field
requires 16 bytes regardless of the string
| engt h.

aut hor (+030) 33 Bytes A string (Pascal) giving the name of the
control panel's author. Names |onger than
32 bytes are not allowed. Note that this
field requires 33 bytes regardl ess of the
string | ength.

versi on (+063) 9 Bytes A string (Pascal) giving the version of the
control panel. Strings are typically of the
format "v1.0". Version strings |onger than

ei ght bytes are not allowed. Note that this
field requires nine bytes regardl ess of the
string | ength.

OPENI NG ADDI TI ONAL RESOURCE FI LES

The Control Panel s NDA, not any individual control panel, owns the Resource
Manager search path that is in effect when a control panel routine gets
control. Wiile handling a nessage, you may tenporarily open additional
resources files in the sane search path, but you nust close themand call
Set Cur ResourceFile to its previous value before returning control to the
Control Panel s NDA.
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There nay be extra resource files in the search path that you know not hi ng
about, so do not assunme that your extra file is adjacent to your control
panel's resource file in the search path.

COLOR TABLE SWAPPI NG

Since control panels generally assune the sixteen standard 640-node dithered
colors are avail able, Control Panels NDA 2.0 automatically provides a standard
col or table whenever the "Control Panel s" wi ndow or any individual contro
panel windowis in front. (It ought to do the sane thing for the Help and
credits windows, but it does not.)

The color table provided in 640 node is identical to the default 640-node
col or table.

The color table provided in 320 node provides colors alnost identical to the
default 640 colors. This is not the same as the default 320-node col or table.
(See Apple Ilgs Technical Note #63, Table 3.)

PROGRAMVATI C | NTERFACE TO THE CONTRCL PANELS NDA

You can use SendRequest in the System 6 Tool Locator to ask the Control Panels
NDA to do two things for you: Open the main wi ndow, or open a control pane
from a pat hnane.

You nust send the requests by nane to "Appl e~Control Panel ~".

Request code $9001 is cpOpenControl Panels. dataln is reserved and nust be
zero.

Request code $9000 is cpOpenCDhev. dataln and dataCut are as defined for the
fi nder SaysOpenFail ed request (see the Finder 6.0 docunentation). You can al so
open a control panel by pathnane by sending finder SaysBef oreQpen, as pernitted
in the Finder docunentation

Furt her Reference

0 Appl e 11 gs Tool box Reference, Volunes 1-3
0 System 6. 0 Docunent ati on

### END OF FILE FTN. C7. XXXX
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### FILE: FTN. C8. 0000
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $C8 (200)

Auxiliary Type: $0000

Ful | Nane: Apple 11 GS Font File

Short Nane: Font

Witten by: Matt Deat her age January 1989

Files of this type and auxiliary type contain QuickDraw || fonts.

The Apple 11 GS Font Manager |ooks in the SYSTEM FONTS subdirectory of the boot
volunme for files with the file type $C8 and auxiliary type $0000. |If it finds
files of this type and auxiliary type, the Font Manager opens them as fonts.
Files of this type and auxiliary type which are not fonts, but are in the
SYSTEM FONTS subdirectory, are opened as fonts, and can cause a system crash
However, the Font Manager does not treat files in this subdirectory as fonts
if their auxiliary type is not $0000.

The format of a font file is as foll ows:

String Font name. A Pascal string containing the font famly
name of the font, as seen in the ChooseFont di al og.
Font I medi ately following the string is an Apple 11GS
Qui ckDraw Il Font definition, as docunented begi nni ng
on page 16-41 of the Apple I1GS Tool box Reference,
Vol une 2.

The only difference between a font in nmenory and a font file on disk is the
font famly nanme, as a Pascal string, preceding the font definition on disk

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volune 2

### END OF FI LE FTN. C8. 0000
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### FI LE: FTN. CA. XXXX
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $CA (202)

Auxi liary Type: Reserved

Ful I Nane: Fi nder lcons File

Short Narre: | cons

Witten by: Matt Deat her age July 1989

Files of this type and auxiliary type contain icons.

The Apple 11 GS Finder keeps the icons it uses in files of type $CA. The

Fi nder searches for these files in a directory naned |cons on each vol une
mount ed. Each icon contains informati on not only describing the icon and its
mask (both regular and "small icon" sizes), but also information to match the
icon to files fromtheir file type, auxiliary type, and fil enane.

The Finder first attenpts to load the file Finder.lcons fromthe Icons
directory on the boot disk, stopping with a fatal error if it is not present
(this file contains icons for devices as well as the icon to match files with
no other icon). It then |loads other icon files fromthat directory, and then
from ot her disks.

The format of icon files is as foll ows:

+000 i Bl kNext Long When | oaded by the Finder, this is the
handl e to the next icon file (a Iinked
list termnated by zero). On disk, this
field should be zero.

+004 i Bl kI D Wor d I D nunber of this type of icon file. This
field must be $0001 for the Finder to
recogni ze the icon file.

+006 i Bl kPat h Long When | oaded by the Finder, this is the
handl e to the pathnane of this icon file.
On disk, this field should be zero

+010 i Bl kName 16 Bytes A 16-byte String of the name of the icon
file.
+026 i Blklcons IlconData A list of Icon Data records.

The format of lcon Data records is as follows:

+000 i Dat aLen Wor d The length of this Icon Data record. A
value of zero in this field term nates the
list of Icon Data records.

+002 i Dat aBoss 64 Bytes The pathnane of the
application that owns this icon. |If this
String has non-zero length, and the file
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this icon is associated with is a docunent
(not an application, folder, device, or
trash can), the Finder attenpts to | aunch
a file with this pathname when this icon
is opened or printed. This string should
be enpty for non-docunents. This is a
full pathnane, and nost devel opers
creating icons will wish to set this to
the full pathnanme of the application on
t he shi ppi ng di sk.

+066 i Dat aNane 16 Bytes A 16-byte String containing a
file name. Files on disk nmust match the
specification of this string or this icon
will not be displayed for the files. The
asterisk (*) serves as a wldcard
character. For exanple, the string *. ASM
mat ches all filenames ending with the
characters . ASM

+082 i Dat at ype Wor d File type associated with this icon
Files on disk nust have this file type for
this icon to be displayed. A file type of
$0000 in this field matches any file type
on disk. As an exanple, an application
icon woul d want to have the fil enanme of
the application in the i DataNane field and
the file type $00B3 (GS/ OS Application) in
this field. Wthout the file type
specification, the icon would show up for
any file with the application's file nane,
including a folder on a hard disk in which
the user has placed the application

+084 i Dat aAux Wor d Auxiliary type associated with this icon
Similar to the file type field, a value of
$0000 here matches any auxiliary type on

di sk.
+086 i Dat aBi g I con The nornal size icon i mage data.
i Dat aSmal | I con The smal| size icon inage data.

The format of Icon records is the same as that listed in the QuickDraw I1
Auxiliary chapter of the Apple I1GS Tool box Reference Manual. Previous icon
structure docunentation stated the iconType field of the Icon record (al so
known as the imlype field) had to be zero. This is no |onger true; the Finder
respects color icons (bit 15 of iconType set) by not coloring the icon in
funny ways, even if the user asks for it. The Finder still does this if bit
15 of iconType says the icon is a black-and-white icon

Furt her Reference

0 Appl e 11 GS Tool box Reference, Volune 2
0 Apple 11 GS Icon Editor

### END OF FI LE FTN. CA. XXXX
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### FILE: FTN. D5. 0007
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $D5 (213)

Auxiliary Type: $0007

Ful I Nane: SoundSmi th Musi ¢ Sequence

Short Name: SoundSmi t h docunent

Witten by: Matt Deat her age March 1990

Files of this type and auxiliary type contain nusic sequences used by
SoundSnmi t h.

SoundSmith is a nusic sequencing programthat uses the full sound capabilities
of the Apple II1GS. SoundSmith uses standard Apple Sanpl ed Instrunent fornat
(ASIF) instruments to produce rich stereo sound with a variety of instrunents.

For nmore informati on on SoundSm th, contact:

Hui bert Aal bers

Travesia Andrés Mell ado, 3

28015 Madrid

Spai n

Attn: SoundSmith Techni cal Support
Phone: (34)-1-5446940

The Fil e Format

SoundSmi t h sequences consist of a 600 byte header, followed by three equally-
si zed bl ocks containing the notes in the sequence, the effects to be applied
to the notes, and parameters for the effects. The file concludes with 30
bytes of stereo information.

The Header

si gnature (+000) 6 Bytes ASCI | bytes "SONGOK'. An identifier
to SoundSnmith that the file is not
corrupt ed.

| ength (+006) Wor d The | ength of each of the three

equal I y-si zed bl ocks that follow the

header (Miin, Effectsl, and Effects2).
t enpo (+008) Wor d The tenpo for the song. A note is

pl ayed each tenpo/50th of a second

(see the "Playing the Misic" section

in this Note).
i nst Bl ock1l (+020) I nst Bl ock The instrument paraneters for the first
i nstrument.
i nst Bl ock2 (+050) I nst Bl ock The instrument paraneters for the second
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i nstrument.

i nst Bl ock3 (+080) I nst Bl ock The instrument paraneters for the third
i nstrument.

i nst Bl ock4 (+110) I nst Bl ock The instrument paraneters for the fourth
i nstrunent .

i nst Bl ock5 (+140) I nst Bl ock The instrunment paraneters for the fifth
i nstrument.

i nst Bl ock6 (+170) I nst Bl ock The instrument paraneters for the sixth
i nstrument.

i nst Bl ock7 (+200) I nst Bl ock The instrument paraneters for the
seventh instrunent.

i nst Bl ock8 (+230) I nst Bl ock The instrunment paraneters for the
ei ghth instrunent.

i nst Bl ock9 (+260) I nst Bl ock The instrument paraneters for the ninth
i nstrument.

i nst Bl ock10 (+290) I nst Bl ock The instrument paraneters for the tenth
i nstrunent .

i nst Bl ockl1l (+320) I nst Bl ock The instrunment paraneters for the
el eventh instrument.

i nst Bl ock12 (+350) I nst Bl ock The instrument paraneters for the
twel fth instrument.

i nst Bl ock13 (+380) I nst Bl ock The instrument paraneters for the
thirteenth instrument.

i nst Bl ock14 (+410) I nst Bl ock The instrument paraneters for the
fourteenth instrunent.

i nst Bl ock15 (+440) I nst Bl ock The instrument paraneters for the
fifteenth instrument.

musLengt h (+470) Wor d Length of the music in SSBI ocks.

muslLi st (+472) 128 Bytes Li st of SSBI ocks to play. Each bl ock

An SSBl ock is 896 Bytes (64 * 14 bytes).

conposed i f SSBI ocks.
i nstrunment paraneters defined as foll ows:

is identified by one byte

(i.e., 03522 n neans play block 0,
bl ock 3 block 5, block 2, block 2,

and bl ock n respectively).

The Main block is

An InstBlock is a 30-byte bl ock of

i nst Nane (+000) String ASCI | nanme of the instrunent to be
used. If this is less than 22 bytes
(21 characters plus the length byte),
it nmust be padded to take 22 bhytes.

reserved (+022) Wor d Reserved, set to zero

vol unme (+024) Wor d Vol ume for this instrument. Although
this is a word paraneter, |egal values
range fromO0O to 255.

reserved (+026) Wor d Reserved, set to zero

reserved (+028) Wor d Reserved, set to zero

The Main bl ock

The main part of the file consists of three equally-sized blocks. The length

of each of the three parts is given by the Length field in the header; the
entire Main block is 3*Length bytes long. Bytes in each block are related to
each other positionally. For exanple, the first byte of the Effectsl and

Ef fects2 bl ocks contain the effects to be applied to the note in the first
byte of the Notes bl ock.
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The first block is the Notes block. Each byte is a MDI Note nunber
representing the note to play.

The second bl ock is the Effectsl block. The high nibble of each byte

det erm nes which instrunment should be used to play the note in the
correspondi ng byte of the Notes block. The | ow nibble of each byte contains a
val ue to be used by each effect.

The third block is the Effects2 bl ock, and contains values to be used for the
effects listed in the bytes of the Effectsl bl ock

Table 1 contains currently defined values for the effects and their val ues.
Al'l values not listed are reserved and nust not be used.

Ef fectsl byte Ef fects2 byte

0 = Arpegiatto 0 = no arpegiatto, $xy = increnentl of x, increnent2 of y
3 = Set Vol une new vol une ($00 - $FF)

5 = Decrease Volune volune to subtract frominstrunment vol ume

6 = Increase Volunme volune to add to instrunent vol une

F = Set Tenpo new t enpo

Tabl e 1-SoundSmith Effects

St ereo Dat a

The file ends with 30 bytes of stereo data. The data is in 15 words, one for
each instrument. A value of $0000 indicates the instrunent uses the right
channel ; a value of $FFFF indicates the left channel. The first word
corresponds to the first instrument, and so on

Pl aying the Misic

Those wishing to play the nmusic in a SoundSnmith file should use an interrupt-
driven playback routine. The routine should be called every tenpo/50th of a
second. \Wen called, the routine should read the next fourteen notes,

Ef fectsl and Effects2 bytes, and play themon voices 1 through 14 using the
specified instruments. Since SoundSnith provides 14 voices, you can use the
fifteenth DOC oscillator as a tiner to generate the required 50 Hz interrupts.
When the note value is zero, you should do nothing (do not stop the sanple).
When the note value is 128 ($80), stop the sanple on that voice.

Furt her Reference

o Apple I GS Tool box Reference, Volune 3

### END OF FI LE FTN. D5. 0007
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### FI LE: FTN. D5. XXXX
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $D5 (213)

Auxi liary Type: All

Ful I Nane: Musi ¢ Sequence File

Short Name: Musi ¢ Sequence

Witten by: Matt Deat her age January 1990

Files of this type and auxiliary type contain nusical sequences.

Files of type $D5 contain data that is to be interpreted as a sequence of

musi cal notes. A nusical sequence can take several forns. It can be the data
necessary for a nusic programto recreate the sequence aurally or visually; it
can be information that is fed through sequenci ng hardware to produce the
appropriate sounds; it can be a list of resource nunbers that give a program
the necessary neans to recreate a sequence of music. The possibilities are
virtually limtless. The nost common use of sequences is to reproduce nusic
aural ly (through sound hardware internal or external to the system or
visually (to produce nusic notation on a screen or on paper).

The followi ng auxiliary type assignments are current for this file type as of
the publication date of this Note:

Auxiliary Type Short Nane Devel oper

$0000 Musi ¢ Construction Set song* Electronic Arts
$8002 Di versi - Tune Sequence DSR

$8003 Master Tracks Jr. sequence Passport

$8004 Music Witer document PyG aphi cs

Tabl e 1-Auxiliary Type Assignnents

The auxiliary types for this file type are reserved; any not listed in this
Note or About File Type Notes nust be assigned by Apple Conputer, Inc. Using
any file type or auxiliary type not assigned may result in conflicting
identification of files by totally unrelated prograns. To obtain an auxiliary
type assignnent in this file type, see About File Type Notes

* Although Electronic Arts' program Misic Construction Set for the
Apple 11 GS only creates sequences of this file type and auxiliary
type $0000, the programactually attenpts to read any file with
type $D5. Creators of sequence files may wish to note this
irregularity in their docunmentation

### END OF FI LE FTN. D5. XXXX

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 150 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHH#HH R R R R R R R R R R R R R R R R R R R H
### FI LE: FTN. D6. XXXX
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $D6 (214)

Auxi liary Type: All

Ful I Nane: Instrument File

Short Narre: I nst runent

Witten by: Matt Deat her age January 1990

Files of this type and auxiliary type contain nusical instrunents.

Files of type $D6 contain data that is to be interpreted as a definition of a
musi cal instrument. Prograns which work with nusic have wi dely varyi ng needs;
whi | e Appl e proposes a standard instrunment definition (ASIF), it is largely
designed for the Apple I GS Note Synthesizer and is listed under file type
$D8, Sanpl ed Sound. Prograns not using that tool may require files to store
their own instrunents. Apple assigns auxiliary types in this file type for
such pur poses.

The following auxiliary type assignnments are current for this file type as of
the publication date of this Note:

Auxiliary Type Short Nane Devel oper
$0000 Musi ¢ Construction Set inst.* Electronic Arts
$8002 Di ver si - Tune i nstrunent DSR

Tabl e 1-Auxiliary Type Assignnents

The auxiliary types for this file type are reserved; any not listed in this
Note or About File Type Notes nust be assigned by Apple Conputer, Inc. Using
any file type or auxiliary type not assigned may result in conflicting
identification of files by totally unrelated prograns. To obtain an auxiliary
type assignnent in this file type, see About File Type Notes.

* Although Electronic Arts' program Misic Construction Set for the
Apple 11 GS only creates sequences of this file type and auxiliary
type $0000, the programactually attenpts to read any file with
type $D6. Creators of sequence files may wish to note this
irregularity in their docunmentation

### END OF FILE FTN. D6. XXXX
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $D7 (215)

Auxi liary Type: All

Ful I Nane: MDI file

Short Narre: M DI data

Witten by: Matt Deat her age January 1990

Files of this type and auxiliary type contain data for a Misical |nstrunent
Digital Interface (MD) peripheral.

Files of type $D7 contain data that confornms to the M DI standard as defined
by the International M D Association. Al data contained in files of this
type nmust follow that standard.

Al t hough absolutely anything M DI can fit in a standard M D file, devel opers
may wi sh to store peripheral -specific or systemspecific information in a file
with a different auxiliary type for easier manipul ation of the data. For
exanple, if you were to wite a programto control a Matthew | OP-1 Fabul o-
Synth, you might wish to store the MDI System Exclusive (SysEx) nessages in a
file with a distinctive auxiliary type. In doing so, not only could you find
the information to control the Fabul o-Synth nore qui ckly and conveniently, but
ot her applications could also know not to even waste tinme presenting the file
to their users for use on other peripherals. This capability is obviously not
desirable to all creators of MDI applications; however, Apple assigns
auxiliary types to allow you the choice.

The following auxiliary type assignnments are current for this file type as of
the publication date of this Note:

Auxiliary Type Short Nane Devel oper
$0000 M DI standard data I VA
$8001 Master Tracks Pro SyskEx file PassPort

Tabl e 1-Auxiliary Type Assignnents

The auxiliary types for this file type are reserved; any not listed in this
Note or About File Type Notes nust be assigned by Apple Conputer, Inc. Using
any file type or auxiliary type not assigned may result in conflicting
identification of files by totally unrelated prograns. To obtain an auxiliary
type assignnent in this file type, see About File Type Notes.

### END OF FI LE FTN. D7. XXXX
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $D8 (216)

Auxiliary Type: $0000

Ful I Nane: Audio Interchange File Format File

Short Nane: Audio IFF File

Witten by: Matt Deat her age March 1989

Files of this type and auxiliary type contain sanpled sounds in Apple
Conputer's Audio Interchange File Format (Audio |FF).

The Audio Interchange File Format (Audio | FF) provides a standard for storing
sampl ed sounds. The format is quite flexible, allowi ng the storage of
monaural or nmultichannel sanpl ed sounds at a variety of sanple rates and
sanpl e wi dt hs.

This Note describes version 1.3 (January 4, 1989) of the Audio Interchange
File Format. This Note describes Audio IFF as it pertains to Apple |

devel opers. For a copy of the original Audio |IFF specification, you may order
"Audio Interchange File Format v. 1.3" from APDA

Audi o | FF conforms to the "EA | FF 85" Standard for |nterchange Format Files
devel oped by Electronic Arts.

Audio IFF is primarily an interchange format, although application designers
should find it flexible enough to use as a data storage format as well. [If an
application does choose to use a different storage format, it should be able
to convert to and fromthe format defined in this docunent. This ability to
convert will facilitate the sharing of sound data between applications.

Audio IFF is the result of several neetings held with nusic devel opers over a
period of ten nonths during 1987 and 1988. Apple Conputer greatly appreciates
the conments and cooperation provided by all devel opers who hel ped define this
st andar d.

Anot her "EA | FF 85" sound storage format is "8SVX' |IFF 8-bit Sanpl ed Voice, by
El ectronic Arts. "8SVX, " which handl es eight-bit nmonaural sanples, is
intended mainly for storing sound for playback on personal conputers. Audio
IFF is intended for use with a |arger variety of conputers, sanpled sound

i nstrunments, sound software applications, and high fidelity recordi ng devi ces.

The official name for this standard is Audio Interchange File Format. |If an
application programneeds to present the nane of this format to a user, such
as in a "Save As..." dialog box, the nane can be abbreviated to Audio |IFF

Al t hough the Apple 11 GS Sanpled Instrunment format is often abbreviated as
"ASIF," referring to Audio IFF files by a four-letter abbreviation (i.e.
"AlFF") in user-level docunentation or program generated nessages shoul d be
avoi ded.
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The Chunk Concept

The "EA I FF 85" Standard for Interchange Format Files defines an overal
structure for storing data in files. Audio |IFF conforns to the "EA |IFF 85"
standard. This Note describes those portions of "EA | FF 85" that are gernmane
to Audio IFF. For a nore conplete discussion of "EA IFF 85," please refer to
"EA I FF 85" Standard for Interchange Format Fil es.

Audio IFF, like all IFF-style storage formats, is a series of discrete pieces,
or "chunks." Each chunk has an eight-byte "header," which is as follows:

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
ASClI | characters in the range $20-$7F
Spaces may not precede printing
characters, although trailing spaces are
al |l oned. Characters outside the range
$20- $7F are forbidden. A program can
determine how to interpret the chunk data
by exami ni ng ckl D
ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdlD. You may think of this value as the
offset to the end of the chunk. Note that
this is a Reverse Long; the bytes are
stored high byte first.
ckDat a Chunk The data, specific to each individual chunk. There
are exactly ckSize bytes of data here. |If
the length of the chunk is odd, a pad byte
of $00 nmust be added at the end. The pad
byte is not included in ckSize.

Since Audio IFF is primarily an interchange format, it will come as no
surprise to find that all constants, such as each chunk's ckSize field, are
stored in reverse format (the bytes of multiple-byte values are stored with
the high-order bytes first). This is true for all constants, which are narked
in their individual descriptions by the Reverse notation

Not e: Al'l nuneric values in this Note are signed unless otherw se
noted. This is different fromthe nornmal File Type Note
conventi on.

An Audio IFF file is a collection of a nunber of different types of chunks.
There is a Common Chunk which contains inportant paraneters describing the
sanmpl ed sound, such as its length and sanple rate. There is a Sound Data
Chunk whi ch contains the actual audio sanples. There are several other
optional chunks which define markers, list instrument paraneters, store
application-specific information, etc. Al of these chunks are described in
detail in this Note.

File Structure

The chunks in an Audio IFF file are grouped together in a container chunk
"EA | FF 85" Standard for Interchange Format Files defines a nunber of
cont ai ner chunks, but the one used by Audio IFF is called a FORM A FORM has
the follow ng format:
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ckl D 4 Bytes The ID for this chunk. These four bytes nust be
"FORM "
ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdlD. You may think of this value as the
offset to the end of the chunk. Note that
this is a Reverse Long; the bytes are
stored high byte first. Also note that
the data portion of the chunk is broken
into two parts, fornifType and chunks.
fornType 4 Bytes Describes what's in the FORM chunk. For Audio
IFF files, formlype is always "AlFF."
This indicates that the chunks within the
FORM pertain to sanpled sound. A FORM
chunk of forniype AIFF is called a FORM
Al FF.
chunks Byt es The chunks contained within the FORM These chunks
are called |l ocal chunks. A FORM Al FF
along with its | ocal chunks nmake up an
Audio IFF file.

Figure 1 is a pictorial representation of a sinple Audio IFF file. It
consists of a single FORM Al FF whi ch contains two | ocal chunks, a Comon
Chunk, and a Sound Data Chunk

FORM Al FF Chunk
chkl D = ' FORM
fornType = ' Al FF

I I
I I
I I
I I
| | Common Chunk | |
| | cklID = '"COW | |
I I I I
I I
I I
I I
I I
I I

| Sound Data Chunk |
| cklD = '"SSND' |

Figure 1-Sinple Audio IFF File
There are no restrictions on the ordering of local chunks within a FORM Al FF

The FORM AIFF is stored in a file with file type $D8 and auxiliary type $0000.
Versions 1.2 and earlier of the Audio |IFF standard used file type $CB and
auxiliary type $0000. This is incorrect; the assignment listed in this Note
is the correct assignment. Applications which use Audio IFF files with the

ol der assignnent should not perform adversely, since no one should be creating
files of any kind with the ol der assignnent. However, we strongly urge

devel opers to update their applications as soon as possible to only create
Audio IFF files with file type $D8 and auxiliary type $0000.

Audio IFF files may be identified in other file systens as well. On a
Maci nt osh under MFS or HFS, the FORM AIFF is stored in the data fork of a file
with file type "AIFF." This is the same as the fornilype of the FORM Al FF

Not e: Applications should not store any data in the resource fork of
an Audio IFF file, since this information may not be preserved by
all applications or in translation to foreign file systens.
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Applications can use the Application Specific Chunk, described
later in this Note, to store extra information specific to their
appl i cation.

In file systens that use file extensions, such as M5-DOS or UNIX, it is
recommended that Audio IFF file nanes have the extension ".AF."

A nore detailed visual exanple of an Audio IFF file may be found later in this
Note. Please refer to it as often as necessary while reading the renmai nder of
this Note.

Local Chunk Types

The formats of the different |ocal chunk types found within a FORM Al FF are
described in the followi ng sections, as are their ckl Ds.

There are two types of chunks: required and optional. The Common Chunk is
required. The Sound Data chunk is required if the sanpled sound has a |l ength
greater than zero. Al other chunks are optional. Al applications that use

FORM Al FF nust be able to read the required chunks and can choose to

sel ectively ignore the optional chunks. A programthat copies a FORM Al FF
shoul d copy all the chunks in the FORM Al FF, even those it chooses not to
interpret the optional chunks.

To ensure that this standard remains usable by all devel opers across nachine
famlies, only Apple Conputer, Inc. should define new chunk types for FORM
AlFF. If you have suggestions for new chunk types, Apple is happy to listen.
Pl ease send all conmments to the address listed in "About File Type Notes" to
the attention of Audio | FF Suggesti ons.

The Conmon Chunk

The Common Chunk descri bes fundanental parameters of the sanpled sound.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" COWM "

ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdlD. For the Common Chunk, this is

al ways 18.
nuntChannel s The nunber of audi o channels for the
Rev. Word sound. A value of 1 neans nonophonic

sound, 2 nmeans stereo, 4 neans four-
channel sound, and so on. Any nunber of
audi o channel s may be represented. The
actual sounds sanples are stored in the
Sound Data Chunk.
nunSanpl eFr anes The nunber of sanple franes in the Sound Data
Rev. Unsigned Long Chunk. Sanple frames are described bel ow
Not e that nunBanpl eFrames is the number of
sampl e frames, not the nunber of bytes nor the
nunber of sanple points (al so described
below) in the Sound Data Chunk. The total
nunber of sanple points in the file is
nunSanpl eFranes nul tiplied by nunChannel s.
sanpl eSi ze Rev. Word The nunmber of bits in each sanple point.
This can be any nunber from1 to 32.
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sanpl eRat e The sanple Rate at which the sound is
Rev. Extended to be played back, in sanple franes per
second.

One, and only one, Common Chunk is required in every FORM Al FF

Sanpl e Points and Sanpl e Franes

A large part of interpreting Audio IFF files revolves around the two concepts
of sanple points and sanple franes

A sanple point is a value representing a sanple of a sound at a given point in
time. A sanple point may be from1l to 32 bits wide, as determ ned by
sanpl eSi ze in the Common Chunk. Sanple points are stored in an integra
nunber of contiguous bytes. One- to eight-bit wi de sanple points are stored
in one byte, 9- to 16-bit wi de sanple points are stored in two bytes, 17- to
24-bit wide sanple points are stored in three bytes, and 25- to 32-bit wi de
sanple points are stored in four bytes (nobst significant byte first). Wen
the width of a sanple point is not a nultiple of eight bits, the sanple point
data is left justified, with the remaining bits zeroed. An exanple case is
illustrated in Figure 2. A 12-bit sanple point, binary 101000010111, is
stored left justified in two bytes. The remaining bits are set to zero.

I (I T B N I R R B B
| 2 O 1 0 0 o0 o0 1] 0 1 1 1 0 0O o0 O
BN IS [ O IS [ U U [ (N U B U DU DU —
Qo mm e e e e e e e e e e e e e e e e e oo > Kommmmm oo >
12 bit sanple point is left justified ri ght nost
4 bits are
zer 0 padded

Figure 2-A 12-Bit Sanpl e Point
Sanpl e franmes are sets of sanple points which are interl eaved for multichanne

sound. Single sanple points fromeach channel are interleaved such that each
sample frame is a sanple point fromthe sane nmonent in time for each channe

available. This is illustrated in Figure 3 for the stereo (tw channel) case.
sampl e sampl e sampl e
frame O frame 1 frame N
| chl | ch2 | chl | ch2 | | chl | ch2 |

Fi gure 3-Sanpl e Frames for Miltichannel Sound

For nmonophoni c sound, a sanple frane is a single sanple point. For
mul ti channel sounds, you should follow the conventions in Figure 4.

channel
1 2 3 4 5 6

| Teft | i gnt | | | |
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stereo I I I I I I I
I | __ I I I I I
| left | right | center | | | |

3 channel | | | | | | |
I I I I I I I
| front | front | rear | rear | | |

gquad | left | right | left | right | | |
I I I I I I I
| left | center | right | surround | | |

4 channel | | | | | | |
| | | | __ | __ | |
| left | left | center | right | right | surround

6 channel | | center | | | center | |
I I I I I I I

Fi gure 4-Sanpl e Frame Conventions for Miltichannel Sound

Not e: Portions of Figure 4 do not follow the Apple 11 GS standard of

right on even channels and | eft on odd channels. The portions
that do follow this convention usually use channel two for right

i nstead of channel zero as nost Apple |1 GS standards. Be prepared
to interpret data accordingly.

Sanpl e franmes are stored contiguously in order of increasing tinme. The sanple
points within a sanple frame are packed together; there are no unused bytes
between them Likew se, the sanple frames are packed together with no pad

byt es.

The Sound Data Chunk

The Sound Data Chunk contains the actual sanple franes.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" SSND. "

ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdl D.

of f set Det erm nes where the first sanple

Rev. Unsigned Long frame in the soundData starts, in bytes.
Most applications will not use offset and

should set it zero. Use for a non-zero
of fset is explained bel ow
bl ockSi ze Used in conjunction with of fset
Rev. Unsigned Long for block-aligning sound data. It
contains the size in bytes of the blocks
to which soundData is aligned. As wth
of fset, nost applications will not use
bl ockSi ze and should set it to zero. More
i nformati on on bl ockSi ze is given bel ow.
soundDat a Byt es Contai ns the actual sanple frames that nake up
the sound. The nunber of sanple franes in
the soundData is determni ned by the
nunSanpl eFr anes paraneter in the Conmon
Chunk.

The Sound Data Chunk is required unless the nunSanpl eFrames field in the
Common Chunk is zero. A maxi num of one Sound Data Chunk rmay appear in a FORM
Al FF.
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Bl ock- Al i gni ng Sound Dat a

There may be sone applications that, to ensure real time recording and

pl ayback of audio, wish to align sanpled sound data with fixed-size bl ocks.
This alignment can be acconplished with the of fset and bl ockSi ze paraneters of
the Sound Data Chunk, as shown in Figure 5.

[ \\ unused \\| sampl e frames [ \\ unused \\|

<-- offset --><- nunBanpl eFranes sanple franes ->

| bl ockSi ze | | | |
| <- bytes ->| I I I

I I
bl ock N-1 bl ock N bl ock N+1 bl ock N+2
Fi gure 5-Bl ock-Ali gned Sound Dat a

In Figure 5, the first sanple frame starts at the begi nning of block N. This
i s acconplished by skipping the first offset bytes of the soundData. Note
too, that the soundData bytes can extend beyond valid sample frames, allow ng
the soundData bytes to end on a bl ock boundary as well.

The bl ockSi ze specifies the size in bytes of the block to which you would
align the sound data. A blockSize of zero indicates that the sound data does
not need to be bl ock-aligned. Applications that don't care about bl ock

al i gnment shoul d set the bl ockSize and offset to zero when creating Audio |FF
files. Applications that wite bl ock-aligned sound data shoul d set bl ockSi ze
to the appropriate block size. Applications that nodify an existing Audio | FF
file should try to preserve alignnent of the sound data, although this is not
required. |If an application does not preserve alignment, it should set the

bl ockSi ze and offset to zero. |If an application needs to realign sound data
to a different sized block, it should update bl ockSi ze and of fset accordingly.

The Mar ker Chunk

The Marker Chunk contains markers that point to positions in the sound data.
Mar kers can be used for whatever purposes an application desires. The

I nstrument Chunk, defined later in this Note, uses nmarkers to mark | oop

begi nni ng and end poi nts.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" MARK. "

ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdl D.

nunivar ker s The nunber of markers (defined

Rev. Unsigned Wrd bel ow) in the Marker Chunk. |f non-zero,

this is followed by the nmarkers

thensel ves. Because all fields in a

mar ker are an even nunber of bytes, the

| ength of any marker will always be even.
Thus, nmarkers are packed together with no
unused bytes between them although the
mar kers t hensel ves need not be ordered in
any particul ar manner.
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Mar ker Mar ker s Defi ned bel ow.
A marker has the follow ng format:

Marker1 D Rev. Wrd The ID for this marker. This is a nunber
that uniquely identifies the narker within
a FORM Al FF. The nunber can be any
positive, non-zero integer, as |long as no
other marker within the same FORM Al FF has
the sane I D

position Determ nes the marker's position

Rev. Unsi gned Long in the sound data. Markers conceptually
fall between two sanple franmes. A marker
that falls before the first sample frame
in the sound data is at position zero,
while a marker that falls between the
first and second sanple frame in the sound
data is at position one. Units for
position are sanple frames, not bytes nor
sanpl e points.

mar ker Name Pascal -type string containing the name of the

String mar k.

Sanpl e Franes

SN ) [ S S | S [ DU (NN DU —
N N N
position O position 5 position 12
Fi gure 6-Sanpl e Frame Marker Positions

Not e: Sone "EA | FF 85" files store strings as G style strings (nul
term nated). Audio |FF uses Pascal -style (length byte) strings
because they are easier to skip over when scanning a file or a
chunk.

The Marker Chunk is optional. No nore than one Marker Chunk can appear in a
FORM Al FF

The I nstrunment Chunk

The Instrument Chunk defines basic paraneters that an instrunent, such as a
sampl e, could use to play the sound data.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
"I NST. "

ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdlD. For the Instrunent Chunk, this
field is always 20.

baseNote Byte The note at which the instrument plays the sound
data without pitch nodification. Units
are M DI (Musical Instrunent Digita
Interface) note nunbers, and are in the
range 0 through 127. Mddle Cis 60.

det une Byt e Det erm nes how nmuch the instrument should alter the
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pitch of the sound when it is played
Units are cents (1/100 of a senitone), and
range from-50 to +50. Negative nunbers
mean that the pitch of the sound should be
| owered, while positive nunbers nean that
it should be raised.
| owNot e Byt e Suggested | owest note on a keyboard for playback of
the sound data. The sound data should be
played if the instrument is requested to
pl ay a note between the | owNote and
hi ghNote, inclusive. The base note does
not have to be within this range. Units
for | owNote and hi ghNote are M DI note
val ues.
hi ghNote Byte Suggest ed hi ghest note on a keyboard for playback
of the sound data. See the description of
| owNot e above.
| owvel ocity Byt e The | ow end of the suggested range of
velocities for playback of the sound data.
The sound data should be played if the
note-on velocity is between | owel ocity
and highVelocity, inclusive. Units are
M DI velocity values, 1 (lowest velocity)
through 127 (highest velocity).
hi ghVel ocity Byt e The high end of the suggested range of
velocities for playback of the sound data.
See the description of |owelocity above.
gain Rev. Word The amobunt by which to change the gain of the
sound when it is played. Units are
deci bels. For exanple, 0 dB neans no
change, 6 dB neans doubl e the val ue of
each sanmple point, while -6 dB neans hal ve
t he val ue of each sanpl e point.
sust ai nLoop Loop A loop that is to be played when an instrunent
i s sustaining a sound. The format of
| oops is described bel ow
rel easelLoop Loop A loop that is to be played when an instrunent
is in the rel ease phase of playing back a
sound. The rel ease phase usually occurs
after a key on an instrunent is rel eased.
The format of |oops is described bel ow

Loops

Sound data can be | ooped, allowing a portion of the sound to be repeated to

| engthen the sound. A loop is marked with two points, a begin position and an
end position. There are two ways to play a | oop, forward | oopi ng and

forward/ backward | coping. 1In the case of forward | oopi ng, playback begins at
the begi nning of the sound, continues past the begin position and continues to
the end position, at which point playback starts again at the begin position
The segnment between the begin and end positions, called the | oop segnent, is
pl ayed repeatedly until interrupted by a user action, such as the release of a
key on a sanpling instrunent.

sanple frames | | |  |<--- loop segnent ---->| | | |
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AN AN

begin position end position

Fi gure 7-Sanpl e Frame Looping
Wth forward/ backward | ooping, the | oop segnment is first played fromthe begin
position to the end position, and then played backwards fromthe end position
to the begin position. This flip-flop pattern is repeated over and over again
until interrupted.
The follow ng structure describes a | oop

pl ayMbde Rev. Word The type of |ooping to be perforned.

0 = no | oopi ng
1 = Forward | oopi ng
2 = Forward/ Backward | oopi ng

If O is specified, the |loop points are
i gnored during playback.
begi nLoop Rev. Word A Marker 1D of the narker to the begin

position.

endLoop Rev. Word A Marker I D of the marker to the end
position. The begin position nmust be | ess
than the end position. |If this is not the

case, the | oop segnent has zero or
negative |l ength and no | oopi ng occurs.

The Instrument Chunk is optional. No nore than one Instrunment Chunk can
appear in a FORM Al FF

ASI F Not e: The Apple |1 GS Sanpl ed Instrunent Fornmat al so defines a
chunk with ID of "INST," which is not the same as the Audio
| FF I nstrunent Chunk. A good way to tell the two chunks
apart in generic |FF-style readers is by the ckSize fields.
The Audio | FF Instrument Chunk's ckSize field is always 20,
whereas the Apple 11 GS Sanpl ed I nstrunent Format |nstrunent
Chunk's ckSize field, for structural reasons, can never be
20.

The M DI Data Chunk

The M DI Data Chunk can be used to store M DI data. Please refer to Misica
Instrument Digital Interface Specification 1.0, available fromthe
International M DI Association, for nore details on MDI.

The primary purpose of this chunk is to store M Dl System Excl usi ve nessages,
al t hough other types of MDI data can be stored in the block as well. As nore
instruments conme to market, they will likely have paraneters that have not
been included in the Audio | FF specification. The MDI System Exclusive
messages for these instrunents nay contain many paraneters that are not
included in the Instrument Chunk. For exanple, a new sanpling instrument may
have nore than the two | oops defined in the Instrument Chunk. These | oops
will likely be represented in the MDI System Excl usive message for the new
machine. This M DI System Excl usive nessage can be stored in the MDl Data
Chunk.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
"MD"
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ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdl D.

M DI dat a A stream of M DI Data.

Unsi gned Byt es

The M DI Data Chunk is optional. Any nunber of MD Data Chunks may exist in
a FORM AIFF. |If MD System Exclusive nessages for several instrunents are to
be stored in a FORM AIFF, it is better to use one MD Data Chunk per

i nstrument than one big M DI Data Chunk for all of the instruments.

The Audi o Recordi ng Chunk

The Audi o Recordi ng Chunk contains infornmation pertinent to audi o recording
devi ces.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" AESD. "
ckSi ze Rev. Long The I ength of this chunk, excluding ckSize and
cdlD. For the Audio Recording Chunk, this
val ue is always 24.
AESChannel St atusData  These 24 bytes are specified in
24 Bytes the AES Recommended Practice for Digita
Audi o Engi neering--Serial Transm ssion
Format for Linearly Represented Digita
Audi o Data, section 7.1, Channel Status
Data. This docunent describes a format
for real-tine digital transm ssion of
digital audi o between audio devices. This
information is duplicated in the Audio
Recordi ng Chunk for convenience. Bits 2
3, and 4 of byte zero are of genera
interest as they describe recording
enphasi s.

The Audi o Recording Chunk is optional. No nore than one Audi o Recordi ng Chunk
may appear in a FORM Al FF

The Application Specific Chunk

The Application Specific Chunk can be used for any purposes what soever by
devel opers and application authors. For exanple, an application that edits
sounds might want to use this chunk to store editor state parameters such as
magni fication |levels, |last cursor position, etc.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
"APPL. "

ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdlD. For the Audio Recording Chunk, this
val ue is always 24.

OSType 4 Bytes Identifies a particular application. For Apple
Il applications, these four bytes should
al ways be 'pdos' ($70 $64 $6F $73). In
this case, the beginning of the data area
is defined to be a Pascal string
contai ning the name of the application
For Maci ntosh applications, this is sinply
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the four-character signature as registered
wi th Devel oper Techni cal Support.
AppSi gnature String Pascal string identifying the application

dat a Byt es Data specific to the application

Not e: AppSi gnat ure does not exist unless OSType is "pdos." In al
other cases, the data area starts immediately foll owi ng the OSType
field.

The Application Specific Chunk is optional. Any nunmber of Application
Speci fic Chunks may exist in a single FORM Al FF

The Comments Chunk

The Comments Chunk is used to store comments in the FORM AlFF. "EA | FF 85"
has an Annotation Chunk (used in ASIF) that can be used for conments, but the
Comments Chunk has two features not found in the "EA | FF 85" chunk. They are
a tine-stanp for the comment and a link to a marker.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" COMT. "

ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdl D.

nunComent s The nunber of comments in the

Rev. Unsigned Wrd Comments Chunk. This is followed by the

comrents thensel ves. Coments are al ways
an even nunber of bytes in length, so
there is no paddi ng between comrents in
t he Comments Chunk.
Coment Coment The comments. There are nunConmments of them

The format of a conmment is described bel ow

timeStanp Rev. Unsigned Long Indicates when the coment was
created. Units are the nunber of seconds
since 12: 00 a.m (mdnight), January 1,
1904. This is the standard Macintosh tine
format. Macintosh routines to manipul ate
this time stanp nmay be found in Inside
Maci nt osh, Volune I1.

Not e: The routine to convert tinmeStanp into a standard GS/ OS date
as described in the Audio I FF 1.3 specification, is not available
at this tinme.

mar ker Rev. Word A Marker ID. If this conmrent is linked to a
mar ker (to store a long description of a
mar ker as a coment, for exanple), this is
the ID of that marker. O herw se narker
is zero, indicating there is no such link
count Rev. Word Count of the nunber of characters in the
following text. By using a word instead
of a byte, nuch larger comments may be
creat ed.
t ext Byt es The comment itself. |If the text is an odd
nunber of bytes in length, it nust be padded
with a zero byte to ensure that it is an even
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nunber of bytes in length. |If the pad
byte is present, it is not included in
count .

The Comments Chunk is optional. No nore than one Comments Chunk may appear in
a single FORM Al FF

The Text Chunks

These four chunks are included in the definition of every "EA I FF 85" file.

Al'l are text chunks; their data portion consists solely of text. Each of
these chunks is optional

The Nane Chunk

Thi s chunk nanes the sanpl ed sound.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" NAME. "

ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdl D.

Nanme Byt es ASCI | characters ($20-$7F) representing the nane.

There shoul d be ckSi ze characters.
No nmore than one Name Chunk may exist within a FORM Al FF
The Aut hor Chunk

This chunk can be used to identify the creator of a sanpled sound.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
n AUTH. n

ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdl D.

aut hor Byt es ASCI | characters ($20-$7F) representing the nane of

the aut hor of the sanpled sound. There
shoul d be ckSi ze characters.

No nore than one Author Chunk rmay exist within a FORM Al FF
The Copyri ght Chunk

The Copyright Chunk contains a copyright notice for the sound. The copyright
contains a date followed by the copyright owner. The chunk ID "(c) " serves
as the copyright character ((C)). For exanple, a Copyright Chunk containing
the text "1989 Apple Conputer, Inc." neans "(C) 1989 Apple Conputer, Inc.”

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
"(c) .

ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdlD. You may think of this value as the
offset to the end of the chunk

notice Byt es ASClI | characters ($20-$7F) representing a copyright
notice for the voice or collection of
voi ces. There should be ckSize
characters.
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No nore than one Copyright Chunk rmay exist within a FORM Al FF
The Annot ation Chunk

Use of this comment is discouraged within FORM Al FF. The nore powerf ul
Comrent s Chunk shoul d be used i nstead.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" ANNO. "
ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdlD. You may think of this value as the
offset to the end of the chunk. Note that
this is a Reverse Long; the bytes are
stored high byte first.
aut hor Byt es ASClI | characters ($20-$7F) representing the name of
the aut hor of the voices or collection of
voi ces. There should be ckSize
characters.

Many Annotation Chunks nmay exist within a FORM Al FF

Chunk Precedence
Several of the local chunks for FORM Al FF nmay contain duplicate information.
For exanple, the Instrument Chunk defines |oop points and M D System
Excl usive data in the M D Data Chunk may al so define | oop points. What
happens if these loop points are different? How is an application supposed to
| oop the sound? Such conflicts are resolved by defining a precedence for
chunks. This precedence is illustrated in Figure 8.
Conmon Chunk H ghest Precedence
I
Sound Data Chunk
I
Mar ker Chunk
I nstrument Chunk

I
Comment Chunk

I
Name Chunk

Authol Chunk
Cbpyright Chunk
Annotalion Chunk
Audi o Rechding Chunk
M DI DLta Chunk
Application Specific Chunk Lowest Precedence

Fi gure 8-Chunk Precedence

The Conmmon Chunk has the hi ghest precedence, while the Application Specific
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Chunk has the lowest. Information in the Conmon Chunk al ways takes precedence
over conflicting information in any other chunk. The Application Specific
Chunk al ways loses in conflicts with other chunks. By |ooking at the chunk

hi erarchy, for exanple, one sees that the | oop points in the Instrunent Chunk
take precedence over conflicting |oop points found in the MDI Data Chunk

It is the responsibility of applications that wite data into the | ower
precedence chunks to make sure that the higher precedence chunks are updated
accordingly.

Figure 9 (on the follow ng page) illustrates an exanple of a FORM AlFF. An

Audio IFF file is sinple a file containing a single FORM Al FF. The FORM Al FF
is stored in the data fork of file systenms that can handl e resource forks.

Furt her Reference

0 I nsi de Maci ntosh, Volune ||

0 Appl e Nunerics Manual, Second Edition

0 File Type Note File Type $D8, Auxiliary Type $0002, Apple IIGS Sanpl ed
I nstrunment For nat

0 Audi o Interchange File Format v1.3 (APDA)

0 AES Reconmended Practice for Digital Audio Engineering--Serial
Transm ssion Format for Linearly Represented Digital Audio Data, Audio
Engi neering Society, 60 East 42nd Street, New York, NY 10165

0 MDI: Misical Instrument Digital Interface, Specification 1.0, the
International M DI Association
0 "EA | FF 85" Standard for Interchange Format Files (El ectronic Arts)
0 "8SVX" I FF 8-bit Sanpl ed Voice (Electronic Arts)
FORM Al FF
ckID|_ "FORM ___ |
ckSize | _ 176516 ____|
fornType | _ ' Al FF |
Comon ckiD|_'"cowm |
Chunk ckSize |_ 18 __ |
nunChannels | _ 2

I
|
nunSanpl eFrames | _ 88200 __ | |
sanpl eSi ze | _ 16 __| |

___________ sanpl eRate | _ 44100. 00 [
Mar ker cklD | _ ' MARK | |
I

I

I

I

I

I

Chunk ckSize | _ 34 |
numvarkers | _ 2 |
id |1

position | _ 44100

mar ker Nane | 8 | b |*e|'g | "|'l'|'o|'0| p] O
id |2 __ |
position | _ 88200 _______ [\
|\ markerName | 8 |['e'|['n"|'"d"|" "|'"I"|"o" |'0o"|"p'|] O] |
| Instrunent ckiD | _ 'INST' ______ | |
| Chunk ckSize |_20 __ | I
| baseNot e | 60| |
| detune | -3] |
| | owNot e | 57| I
| hi ghNote | 63| I
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first sanple frame  88200th sanple frane

| | | owelocity | 1 | | |
| hi ghVel ocity | 127] _ |
|| gain|_6 _| ||
| | sustainLoop.playMde |_ 1 _ | | |
| | sustainLoop.beginLoop |_ 1 _ | | |
| | sust ai nLoop. endLoop |_ 2 __| | |
| | releaselLoop.playMde | _ 0 | | |
| | rel easeLoop. begi nLoop | _ - _ | | |
| | __ releaselLoop.endLoop | _ - _ | | |
| | Sound ckiID|_ "SSND | | |
| | Data ckSize | _ 176408 __ | | |
| | Chunk offset |_O0 __ | | |
| | bl ockSize | _ 0 | |
| | soundbata | _ch 1 | _ch 2 | . . . |_ch1 _]_ch2 _| |

|| ||
|| ||
I I

Fi gure 9-Sanpl e FORM Al FF

### END OF FILE FTN. D8. 0000

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 168 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|
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### FILE: FTN. D8. 0002
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $D8 (216)

Auxiliary Type: $0002

Ful I Nane: Apple 11 GS Sanpled Instrunment File

Short Nane: ASIF File

Witten by: John Worthington & Matt Deat her age March 1989

Files of this type and auxiliary type contain instrunents in the Apple I1GS
Sanpl ed I nstrunment Format (ASIF).

The Apple 11 GS Sanmpl ed I nstrunent Format (ASIF) is the standard format used
for storing Apple I1GS Sanmpled Instrunents on disk. Al sanpled instrunents
supplied by Apple for the Apple I1 GS Note Synthesizer will use this format.

Li kewise, all utilities supporting Note Synthesizer sanpled instrunents will
al so use this format.

ASI F is designed around the needs of the current Apple |1 GS Note Synthesizer
and Apple 11 GS sound hardware. VWhile the format of ASIF (especially INST
chunks) is greatly influenced by the Note Synthesizer, the informati on may be
sufficient for other sanpled sound synthesizers to accurately render the
sound.

Most instrument files for the Apple 11 GS have a ProDCS file type of $D6. ASIF
files are instead identified as file type $D8, auxiliary type $0002 because of
their sanpled nature. Al other instrunents for the the Apple I1GS will be
identified by file type $D6.

Not e: Earlier ASIF documentation, not wi dely circul ated, defined
ASIF files as file type $CA, auxiliary type $8000. As docunented
inthis Note, ASIF has been reassigned to file type $D8 and
auxiliary type $0002. Applications which read files based on the
old file type and auxiliary type should not perform adversely,
since no other application should be creating files with that
combi nation. However, we strongly urge developers to create ASIF
files with file type $D8 and auxiliary type $0002 only. W
further encourage devel opers to revise existing progranms to use
this new assignment at their earliest convenience.

ASIF files conformto the "EA | FF 85" Standard for |nterchange Format Files
devel oped by Electronic Arts. Electronic Arts additionally has sone public
domai n code available for reading and witing IFF files.

ASIF is provided nore for conpatibility than for interchange. It is a highly
Apple 11 GS specific file format. Those wi shing the highest |evel of sanpled
sound conpatibility across prograns and CPUs shoul d use Audio Interchange File
Format (Audio IFF). Audio IFF is docunented in Apple Il File Type Note for
file type $D8, auxiliary type $0000.

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 169 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

This Note defines the required chunks I NST and WAVE, as well as the optiona
("NAME"), copyright ("(c) "), author ("AUTH'), and annotation ("ANNO') chunks.
These are all "standard" chunks. Additional chunks for private or future
needs nmay be added later. Figure 1, located at the end of this Note,
illustrates the ASIF format in a box diagram

Requi red Data Chunks

An ASIF file consists of a single FORM ASI F, which contains one and only one
WAVE chunk and one or nore INST chunks. Each ASIF file defines at |east one
i nstrunent.

I NST chunks contain all of the Note Synthesizer specific information needed to
define an instrunent, exclusive of the actual wave form The information in
the I NST chunk defines the characteristics of an instrunment such as the

envel ope, pitch range, and maxi num pitch bend. There nust be at |east one

I NST chunk for each instrument in the ASIF file.

WAVE chunks contain the waveforns for a given instrunent. A WAVE chunk may

contain waveforms used by nore than one instrunment. In nost cases, the
wavef orns used by an application will be nmerged into a single 64K bl ock that
is |loaded into DOC RAM when the application is launched. 1In this case, there

woul d be several |INST chunks referring to that single WAVE chunk. Most nusic
applications will probably store instrunents one to a file, which is the
preferred way of distributing ASIF instruments.

Not e: The I ength of any chunk nust be even. [If a chunk has an odd
I ength, a pad byte of $00 nust be added to the end of the chunk
The pad byte, if present, should never have a val ue other than
$00.

The FORM Chunk

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
"FORM "
ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdlD. You may think of this value as the
offset to the end of the chunk. Note that
this is a Reverse Long; the bytes are
stored high byte first.
ckType 4 Types The type of chunk. These four bytes nust be
(chunks. ..) "ASI F."

I medi ately follow ng the 12-byte FORM chunk header are the data chunks of the
ASIF file. There nost be one and only one WAVE chunk, and at |east one | NST
chunk. Optionally there may be nane ("NAME"'), copyright ("(c) "), author
("AUTH'), or annotation ("ANNO') chunks. All data chunks are part of the

| arger FORM chunk, referred to as the FORM ASI F because of the I D and Type of
thi s chunk.

The | NST Chunk

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
"I NST. "
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ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdlD. You may think of this value as the
offset to the end of the chunk. Note that
this is a Reverse Long; the bytes are
stored high byte first.

InstName String A Pascal String containing the nanme of the
instrunment referred to by this INST bl ock
This string should be used as the display
nane of the instrunent.

Note: The length byte of InstName is also referred to as | NameLengt h.

Sanpl eNum  Word The nunber of the sanple in the WAVE chunk to
which this instrunent refers

Envel ope 8 InstSegs Eight linear |InstSegs defining the
instrument's envel ope.

The InstSeg is a three-byte linear segnent that describes a level and a
slope. The level is called the breakpoint and represents the |inear
anplitude of the sound. The slope is described by an increnent added or
subtracted fromthe current level at the update rate. Regardless of the
increment, the breakpoint will never be exceeded. Al ASIF instrunments
assune an update rate of 200 Hz. The increnent is a two-byte fixed
pointer; that is, the lower eight bits represent a fraction. Thus when
the increment is one, it represents 1/256. |In this case, the increnent
woul d have to be added 256 tines (1.28 seconds) to cause the level to go
up by 1. At a 200 Hz update rate each increnent takes 5 nilliseconds.

If an application wi shes to use an update rate other than 200 Hz, the
envel ope nust be scal ed as necessary. |If the envelope is not scal ed,
the instrument will not sound correct.

The breakpoint is a byte between 0 and 127 ($00 and $7F). It should
represent sound level in a logarithm c scale: every 16 steps change the
anplitude by 6 dB.

Therefore the envel ope is conposed of eight |nstSegs:

st agel Byt e Br eakpoi nt 1
2 Bytes Increnent 1
st age2 Byt e Br eakpoi nt 2
2 Bytes I ncrement 2
st age3 Byt e Br eakpoi nt 3
2 Bytes I ncrement 3
st age4 Byt e Br eakpoi nt 4
2 Bytes I ncrenent 4
st ageb Byt e Br eakpoi nt 5
2 Bytes I ncrement 5
st age6 Byt e Br eakpoi nt 6
2 Bytes I ncrenment 6
st age7 Byt e Br eakpoi nt 7
2 Bytes I ncrenent 7
st age8 Byt e Br eakpoi nt 8
2 Bytes I ncrement 8

Increnent 1 is used to go fromthe initial level of O up to the level of
breakpoint 1. Increnent 2 is used to go from breakpoint 1 to breakpoint
2, and so on. The sustain level of the envelope, if there is one, is
created by setting the increment to zero, causing the envel ope to get
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stuck on that level. The |last segnent used for rel ease should al ways
have a breakpoint of zero, so the sound eventually reaches silence.
Unused segnents shoul d have a zero breakpoint and a non-zero increnent.

Rel easeSegnent Byt e Speci fies the rel ease segnent of the
envel ope. This nust be a nunber from1l to
7. The release nmay take several segnents
to get to zero. The |ast segnent should
al ways be zero

Prioritylncrenent Byte A number that will be subtracted fromthe
generator priority when the envel ope
reaches the sustain segnent. The sustain
segnent is the first segnment with a zero
increment. Wen the rel ease segnent is
reached, the priority is cut in half. The
priority of each generator is also
decrenented by one each tinme a new
generator is allocated. This causes ol der
notes to be preferred for stealing.

Pi t chBendRange Byt e The nunber of semitones that the pitch will
be rai sed when the pitchwheel reaches 127
(the center value is 64). The lega
val ues for PitchBendRange are 1, 2, and 4.

Vi br at oDept h Byt e The initial fixed depth of vibrato, ranging
fromO to 127. Vibrato is a triangular-
shaped Low Frequency Gscillator (LFO
nmodul ating the pitch of both oscillators
in a generator. A VibratoDepth of zero
turns the vibrator nechani smoff, which
saves sonme CPU tine (since vibrato is
i npl emented in software).

Vi br at oSpeed Byt e Controls the rate of the vibrato LFO. 1t can
be any byte val ue, although the range from
5to 20 is nost useful. The frequency
range is linear, in 0.2 Hz steps.

Updat eRat e Byt e Unused; set to zero. Previous versions of ASIF

listed this byte as the update rate in .4
Hz, but a one-byte field is not |arge
enough to provide suitable resolution (102
Hz is the maxi mum al |l owed), nuch | ess the
standard Note Synthesizer value of 200 Hz
(the byte would have to hold the val ue
500; not an easy task for a byte). Al
ASIF instrunments are assuned to have an
update rate of 200 Hz.

AvaveCount Byt e The nunber of waves in the foll owi ng AWaveli st .
There can be up to 255 waves in the
AWaveli st .

BWaveCount Byt e The nunber of waves in the foll owi ng BWaveli st.
There can be up to 255 waves in the
BWaveli st.

AVaveli st AvaveCount Waves.

BWaveli st BWaveCount Waves.

The Wavelist structure is a variable-length array where each entry is
six bytes long. The information is particular to the DOC, and the

devel oper should refer to the DOC information in the Apple |11 GS Hardware
Ref erence and the Apple 11 GS Tool box Reference Update when creating
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instruments. Each six-byte entry represents a waveform and contai ns

i nformati on about the allowable pitch range of the waveform This neans
that the waves can be "nulti-sanpled" across an inagi nary keyboard.

When a note is played, WavelistA and WavelistB will be exani ned, and one
waveformwi | | be picked and assigned to each oscill ator

Each wave in a Wavelist has the following 6-byte fornmat:

TopKey Byt e The highest M Dl senitone this waveformwi || play.
The Note Synt hesizer will exam ne the
TopKey field of each waveformuntil it
finds one greater than or equal to the
note it is trying to play. The itens in
t he WavelLi st should be in order of
i ncreasing TopKey val ues. The | ast wave
shoul d have a TopKey val ue of 127. The
TopKey value is the split point between
t he wavef or ns.

The next three bytes will be stuffed into the DOC registers:

WaveAddr ess Byt e The hi gh byte of the waveform address. Note
that the value selected for WaveAddress
shoul d assunme that the waveformstarts in
page zero. Wen the waveformis actually
pl aced in DOC RAM the val ues nust be
adjusted as appropriate. As an exanpl e,
for a waveformstarting at $8000 in DOC
RAM this value would be $80.

WaveSi ze Byt e Sets both the size of the wavetable and the
frequency resol ution.
DOCMode Byt e Placed in the DOCs Mode register. The interrupt-

enabl e shoul d al ways be zero.

Sone ways this may be used are:

Synt hesi zer ($00), where both oscillators
(A and B) run in free run node

Sanple, no loop: Gscillator Ain swap
node ($06) and oscillator B in one-shot

hal ted node ($03). Gscillator Awll play
its wave once and start Oscillator B,
which will play its wave to the end once
and st op.

Sanpled with loop: Gscillator Ain swap
node ($06), and Gscillator Bin free-run
hal ted node ($01). Gscillator Awll play
its wave once and then start Oscillator B
which will play continuously until the
not e ends.

The hi gh nibble of the DOCVbde is the channe
nunber. This nmust be set correctly for stereo
output. Wile all of the currently avail able
stereo cards will map even-nunbered channels to
the right and odd-nunbered channels to the

| eft, software should use channel 0 for

right and channel 1 for left. This wll

ensure conpatibility with cards that
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provide nore than two channel s of out put.
If you are not designing stereo

i nstrunments, always set the channel to
zero.

Rel Pi tch Wor d Used to tune the waveform This will conpensate

for different sanple rates and waveform
sizes. The high byte is in senitones, but
can be a signed nunber. The low byte is
in 1/256 senmitone increnents. Note that
the low byte is first in menory; this is a
regul ar 65816 Wrd. A setting of zero is
the default for sounds that gave one cycle
per page of waveform nmenory.

The Wavelist structure is designed to give greater flexibility in
creating realistic instrunental tinbres. It allows "multi-sanpling"
with different samples of sounds on different ranges of pitch. It

all ows m xing of various sized wave forns, with different tuning on each
semtone, to allow separate tuning of each note. This is one way to
duplicate special tuning systens like "just tenperanent." The wave

poi nters need not be different in this case, just the RelPitch fields.

Tuning is accurate to 1/128 of a semtone in the Note Synthesizer
subject to the resolution setting of the DOC. For accurate tuning on
| ower notes, it nmay be necessary to use higher settings in the DOC
resol ution register

Not e: The Audio Interchange File Format (Audio |IFF) also has a
chunk nanmed "I NST" which will appear to a standard | FF reader the
same as the ASIF "INST" chunk. To tell the two apart, check the
ckSize field. The Audio IFF "INST" chunk will always have ckSize
of 20 bytes, and the ASIF "INST" chunk will never have a chunk
size of 20 bytes.

The WAVE chunk

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" \MVE. "
ckSi ze Rev. Long The length of this chunk, excluding ckSize and

cdlD. You may think of this value as the
offset to the end of the chunk. Note that
this is a Reverse Long; the bytes are
stored high byte first.

WaveNane String A Pascal String containing the nane of the
waveformreferred to by this WAVE bl ock

Note: The length byte of WaveNanme is also referred to as WaveNaneLen.

WaveSi ze Wor d The size of the waveform WaveData, in bytes
WaveSi ze may be any val ue from $0000 to
$FFFF. This is a zero-based counter;
WaveData that is one byte | ong would
result in a WaveSi ze of $0000. This
allows full 64K WaveData entri es.

NunBanpl es Wor d The nunber of different sounds in this WAVE
chunk. NunBanpl es descri bes the nunber of
entries in SanpleTable. Note that this is
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not necessarily the nunber of instrunents.
Al t hough not required, there should be a
WavelLi st entry in an INST chunk for each
entry in the Sanpl eTabl e.

Sanpl eTabl e Nunanpl es Sanpl es.

Sanpl eTable is a table of the waveforns corresponding to different
"sanpl es". Each entry in SanpleTable is 12 bytes |ong. Each sanple
entry is defined as foll ows:

Locati on Wor d The byte offset to the waveform fromthe begi nning
of the WAVE chunk
Size Wor d The size of the waveformin 256-byte pages. Size is

specified in pages since the sanple size
passed to the DOC nust be in pages.
OigFreq Fi xed The original frequency that was sanpled, in
hertz. For exanple, if A440 was sanpl ed,
the value of this field would be 440. 00.
A value of zero in this field means that
the original frequency of the sanple is
unknown.
SanpRat e Fi xed The sanple rate used to generate this sanple, in
hertz. A value of zero in this field
means that the original sanple rate is
unknown.

There are NunBanpl es of these sanple entries in the Sanpl eTabl e.

WaveDat a WaveSi ze Bytes The actual waveform The DOC uses
sanples in an eight-bit linear format. A
val ue of $80 is considered to be a zero
crossing. Positive values are greater
than $80; negative values are |ess than
$80. Al though WaveData may contain zeros
as oscillator control values, it should
never contain a zero value as a sanple
val ue since this halts the oscillator

Opti onal Data Chunks

There are currently three types of optional data chunks. These chunks nmay be
included in an ASIF file if desired. They are considered part of the set of
"standard" chunks in the Electronic Arts "EA | FF 85" definition

The NAME Chunk

Thi s chunk nanes the instrument of collection of instruments defined in the
ASIF file. This chunk may be used to supply a display nanme for a collection
of instrunents. This can be useful since | FF progranms know about the NAVE
chunk, but may not know about the name field in INST or WAVE chunks.

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" NAME. "

ckSi ze Rev. Long The length of this chunk, excluding ckSize and
cdl D.

Narme Byt es ASCI | characters ($20-$7F) representing the nane.
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There shoul d be ckSi ze characters.

The AUTH Chunk

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" AUTH. "
ckSi ze Rev. Long The I ength of this chunk, excluding ckSize and
cdl D.
aut hor Byt es ASClI | characters ($20-$7F) representing the name of

the author of the voices or collection of
voi ces. There should be ckSi ze
characters.

The "(c) " Chunk

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
"(C) .
ckSi ze Rev. Long The length of this chunk, excluding ckSize and

cdlD. You may think of this value as the
offset to the end of the chunk
notice Byt es ASClI | characters ($20-$7F) representing a copyright
notice for the voice or collection of
voi ces. There should be ckSi ze
characters.

The ANNO Chunk

ckl D 4 Bytes The ID for this chunk. These four bytes nust be
" ANNO. "
ckSi ze Rev. Long The length of this chunk, excluding ckSize and

cdiD. You may think of this value as the
offset to the end of the chunk. Note that
this is a Reverse Long; the bytes are
stored high byte first.
aut hor Byt es ASCI | characters ($20-$7F) representing the nane of
the author of the voices or collection of
voi ces. There should be ckSize
characters.

O her Chunk Types

There are many types of | FF chunks other than those described in this
docunent. New chunks nay be added to ASIF files in the future. |If an
application encounters a chunk it doesn't recognize when reading an ASIF file,
it should ignore it. Note that all chunks should be preserved when copyi ng an
IFF file.

Figure 1 illustrates a sanple ASIF file as a box diagram
| FORM 76112 |
I I
| |
| ] ASI F | ]
|| ||
| ] e |
| | | "NAWE 9 [
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| | 10"Jazz Stuff" 65535 4 ... | |

| | | "Jazz Band" I .
[ |
[ B |
[ I NST' 50 [
[ | | 3"Sax"0 [
| ] e ||
I |
[ I NST' 82 [
| | | 5"Druns"1 ... | 1
I |
[ ||
| | | "INST 51 [
| | | 4"Bass"2 . I .
[ |
I B |
| | | "INST 112 | |
| | | 5"Piano"3 ... | | |
| ] e ||
[ |
| | | ‘"INST 65656 |
I I
I I

Fi gure 1-Sanple ASIF File

Furt her Reference

Appl e 11 GS Tool box Reference Update

Advanced Sanpl er's Guide (Ensoni g Corporation)

"Programmi ng the Ensoniqg Mrage," Keyboard Magazi ne, Novemnber 1986
"EA I FF 85" Standard for Interchange Format Files, Electronic Arts,
Inc. Describes the underlying conventions for all IFF files.

O O0OO0oOo

### END OF FILE FTN. D8. 0002
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### FILE: FTN. D8. 0003
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $D8 (216)

Auxiliary Type: $0003

Ful I Nane: Sanpl ed Sound Resource

Short Narre: Sound resource file

Witten by : Matt Deat her age May 1992

Files of this type and auxiliary type contain sound resources.

Files of this type and auxiliary type contain one or nore naned sound
resources. The format for sound resources (type $8024, rSoundSanple) is
docunented in Apple Ilgs Technical Note #76, M scell aneous Resource Fornats.

These files are convenient containers for files that contain sound resources,
since sound resources are invisible to users who don't have resource editors
or resource devel opnent tools. Since they are containers, Apple reconmends
that each sound resource file's nane accurately reflect the contents of the
file. If the file nane inplies a specific sound, that sound resource file
shoul d contain only that sound. |If the file contains a fam ly of sounds, such
as one person pronounci ng several phrases, the file name should clearly

i ndicate the sound famly is present.

Renenber that users will, for the nbst part, only be able to nove sounds by
file and not by individual resources. |If you have a file naned "Kitten" that
has two sound resources--a kitten mewi ng and a puppy barking--users will nopst
likely be confused if they renove the "Kitten" file and the "Puppy" sound goes
away al so.

The Sound Control Panel in Apple Ilgs System Software 6.0 and | ater
(admittedly, one of the primary users of sound resources) wll use sound
resources in files of any type and auxiliary type, but we recommend this file
type and auxiliary type for files that contain only sound resources.

Furt her Reference

0 Appl e 11 gs Technical Note #76, M scell aneous Resource Formats

### END OF FI LE FTN. D8. 0003
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### FILE: FTN. D8. 8001
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $D8 (216)

Auxiliary Type: $8001

Ful I Nane: Hyper St udi o Sanpl ed Sound File

Short Name: Hyper St udi o sound

Witten by: Matt Deat her age May 1990

Files of this type and auxiliary type contain sanpled sounds used by the
Hyper St udi o(TM nul ti nedi a package.

HyperStudio is a conpl ete hypernedi a authoring system including sound
har dwar e, sound and graphics tools that lets you create your own hypernedia
appl i cations.

For nore information on Hyper Studi o, contact:

Roger Wagner Publishing, Inc.

1050 Pi oneer Wy, Suite P

El Cajon, CA 92020

Attention: HyperStudio Technical Support
Tel ephone:  (619) 442-0522

File Structure

Hyper Studi o sound files contain sanpl ed sound data prefaced by a specia
Hyper Studi o header. The header contains information about the file and the
sound, including sanpling and conpression information and versi on nunbers.

The File Fornmat
Each HyperStudio file begins with this header information.

HFil el D (+000) 4 Bytes The ASCI| characters " SSHS"

($53 $53 $48 $53). This identifies
the file as a HyperStudi o sound.

HDat aCr f set (+004) Long O fset to the sound data fromthis
field. For this version of the
Hyper Studi o sound format, this val ue
is always 56 ($38).

HversI D (+008) 4 Bytes The version of Hyper Studio that
created this file. The current
version is represented by the
four ASCI| characters "RW "

($52 $57 $50 $20).
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HDat al D (+012) 4 Bytes The ASCI| characters "SSDK"
($53 $53 $44 $4B), identifying the
creator of the data. O her
appl i cations w shing distinct
creator |IDs should contact Roger
Wagner Publ i shi ng.

HLengt h2 (+016) Wor d Sound sanpl e | ength of channe
one in 256-byte pages.
HPbRat e2 (+018) Wor d Pl ayback rate for channel one. The

val ue (HPbRate2+40) is the
freqOfset for the FFStart Sound
t ool box call.

(HPbRat e2+40) * 51.40625 is the
sanmple's frequency in Hertz.

HVol unme2 (+020) Vord Vol ume for channel one (0-15).
HEcho2 (+022) Wor d Echo val ue for channel one (0-127).
HLengt h (+024) Wor d Sound sampl e | ength of channel zero

in 256-byte pages. All other
channel s shoul d have the same
| engt h.

HAce (+026) Wor d Bits 0 - 13 of this word contain
the ACE nBl ks paraneter (the
nunber of 512-byte blocks to
conpress or expand). Bits 14 and 15
i ndi cate the type of ACE conpression
used:
YDOXXXXXXXXXXXXXXXX - NO conpression
PO LXXXXXXXXXXXXXXXX - ACE method 1

(2:1)
OAOXXXXXXXXXXXXXXXX - ACE nethod 2
(8:3)
AL IXXXXXXXXXXXXXXXX - reserved
HPbRat e (+028) Wor d Pl ayback rate for channel zero.

The val ue (HPbRate+40) is the
freqOfset for the FFStart Sound
t ool box call.

(HPbRat e+40) * 51.40625 is the
sanmple's frequency in Hertz.

HVol ume (+030) Vord Vol ume for channel zero (0-15).

HSt er eo (+032) Wor d Nunber of channels for this sound
file ( 0 = nonophonic, 1 = stereo).

HEcho (+034) Wor d Echo val ue for channel zero (0-127).

HReser ved (+036) Wor d Reserved for future use; set to zero

HRepeat (+038) Wor d Repeat count for both channel s.

The maxi mum val ue is 20, which
i ndi cates the sound is to repeat
conti nuously.
HO fsetl (+040) Long O fset to the sanpled data for
channel zero. This should be the
val ue (64+(HLength*256)).
HExtra (+044) Long Reserved for future use, set to zero.
HFi | eNamre (+048) String If the name of this file is 16
characters or |ess, you may
optionally place it here as a String.
If you do not place the file nane
here, fill these 16 bytes with zeroes.
Dat a (+064) Byt es The start of the sanpl ed sound data
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Furt her Reference

o Apple Ilgs Tool box Reference, Volumes 2 & 3

Hyper Studi o(TM is a trademark of Roger Wagner Publishing, Inc.

### END OF FILE FTN. D8. 8001
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HHH#HH R R R R R R R R R R R R R R R R R R R H
### FI LE: FTN. D8. XXXX
HH#HI R HT R R H T R R R R R R R R R R R R R R AR H

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $D8 (216)

Auxi liary Type: All

Ful I Nane: Sanpl ed Sound file

Short Name: Sanpl ed Sound

Witten by: Matt Deat her age January 1990

Files of this type and auxiliary type contain sanpled sound data.

Files of type $D8 should contain sanpled or digitized sound data. The data is
intended to be fed to sound hardware to reproduce a sound that was recorded
"l'ive." The converse to "sanpled" sound is "synthesized" sound, where a
conmput er creates wave forns and feeds themto sound hardware.

Sanpl ed sound data can be stored in many formats. The data is traditionally
sampled in discrete intervals, with a given nunber of bits used to record the
intensity of the sound at the sanpling point. 1In addition to the sanples
thensel ves, this requires that the file contain the sanpling interval (or
rate) and perhaps the nunmber of bits used in sanpling. Oher information nmay
be needed by applications, such as the duration of the sound, coment or
copyright information, conpression information or paraneters, or "markers"

whi ch denote specific points within the sanpl ed sound.

Appl e Conputer, Inc. presents a standard for such files, the Audi o |Interchange
File Format (Audio |IFF), described in another File Type Note. Wile Audio |IFF
is suitable for many needs, it cannot hope to cover all. Apple assigns
auxiliary types in this file type for such purposes.

Not e: Appl e does not recognize a standard in which the sanpling
rate is contained in a file's auxiliary type. Doing so is not
possible within the realmof file type and auxiliary type
assi gnnent .

The following auxiliary type assignments are current for this file type as of
the publication date of this Note:

Auxiliary Type Short Nane Devel oper
$0000 Audi o | FF Appl e
$0002 ASI F i nst runent Appl e
$0003 Sanpl ed Sound Resource Appl e
$8001 Hyper St udi o sound Roger Wagner Publ i shing

Tabl e 1-Auxiliary Type Assignnents
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The auxiliary types for this file type are reserved; any not listed in this
Note or About File Type Notes nust be assigned by Apple Conputer, Inc. Using
any file type or auxiliary type not assigned may result in conflicting
identification of files by totally unrelated prograns. To obtain an auxiliary
type assignnent in this file type, see About File Type Notes

Furt her Reference

o0 Apple I GS Technical Note #76, M scell aneous Resource Formats
o File Type Note for file type $D8, auxiliary type $0000, Audio IFF File
o File Type Note for file type $D8, auxiliary type $0002, ASIF File

### END OF FI LE FTN. D8. XxxXXXx
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### FILE: FTN. EO. 0001
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $EO0 (224)

Auxiliary Type: $0001

Ful I Nane: AppleSingle File

Short Nane: Appl eSingle File

Revi sed by: Matt Deat her age January 1991
Witten by: Matt Deat her age March 1989

Files of this type and auxiliary type contain a file in AppleSingle fornmat.
Changes since March 1990: Added information about Appl eSingle version 2.0.

Appl eSingle is one of two standards (the other is Appl eDouble) put forth by
Appl e Conputer, Inc. for representing files on foreign file systens while
preserving all attributes of the file's honme systemon file systens that do
not support the same attributes.

Experience indicated that a single format woul d be i nadequate to cover al

cases. Two closely related formats, however, can serve nobst needs. Although
the primary inpetus for devel oping these formats is storing extended files
(files with both resource and data forks) on file systens that do not support
the notion of two forks, the proposed formats are general enough that theycan be
used to represent a file fromany file systemon any other file system

Appl eSi ngl e keeps all attributes and the contents of both forks in a single file
inthe foreign file system and this Note describes this file format.

Appl eDoubl e keeps the data fork as a separate file fromthe file attributes and
the resource fork, and is described in the File Type Notes for File Type $EO,
Auxiliary Types $0002 and $0003.

AppleSingle is intended to be used prinmarily as a storage format, especially for
cases where you nust store an extended file on a foreign file systemand |ater
reconstruct the extended file. AppleDouble is nore appropriate for applications
where the users of the foreign file systemm ght want to nodify the contents of
the file. Since nmost applications keep file data in the data fork, AppleDouble
format saves the contents of the data fork in one file.All other file
attributes, including the resource fork, are kept in a separate file.

Reasons for Using Appl eSingle
There are several reasons for supporting an interchange format between file
systens. Perhaps the npst gernane is one of the | east obvious: handling

extended files on foreign file systens which do not support extended files.

For exanple, the ProDOS FST in GS/OS can create an extended file on a ProDOS
di sk. However, ProDOS 8 is unable to operate on the file, since it sees itas
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havi ng an unsupported storage type. |f a tel ecomunications program or other
utility capable of transferring files is operating under ProDOS 8 andattenpts to
receive an extended file, it is unable to create the file.

At this point, the application could use READ BLOCK and WRI TE_BLOCK commands,
along with a know edge of the ProDOS file system to create the file on its own.
However, this is strongly discouraged. The ProDOS file systemfornmat for
extended files is not docunented and could change in the future. In addition
the program could be running on a eight-bit system |If the disk is only used on
an eight-bit system the extended files would not only be unwanted, but also
unrenovabl e wi thout using the disk on an Apple 11 GS or |ater system running

GS/ Cs.

However, if the application is aware of the AppleSingle format, it canquickly
store an extended file in AppleSingle, |eaving the conversion back to the
extended file to GS/OS, or another operating system This is the recomended
way for ProDOS 8 applications to create and handl e extended files. Useeither
Appl eSi ngl e or Appl eDoubl e.

Appl eSi ngl e For mat

An AppleSingle file contains a header followed by data. The header consists of
several fixed fields and a list of entry descriptors, each pointing to an entry.
Appl e defines the follow ng standard entries: Data Fork, Resource Fork, Rea
Nane (nane in the honme file system), Comment, lcon and File Info. Each entry is
optional, so it may not appear in the file.

Note: Al nuneric entries, including entries representing ProDOS data
structures (such as file type and auxiliary type) are Reverse
ordered. This is provided so any host CPU can attenpt to
interpret entries in the header without having to know the
standard byte-ordering of the hone file system Therefore, in
this Note you see descriptive entries like "Rev. 4 Bytes." This
serves as a rem nder that all header fields are stored high byte
first, even though the notation Bytes does not inply any specific
ordering in other File Type Notes.

Al'so note that ASCI| strings are not stored in reverse order, just non-ASCl |
const ants.

The Header:

Magi ¢ Nunber Rev. Long The Magi ¢ Nunber field is nodel ed after
the feature in UNIX. It is intended to be
used in whatever way the foreign file
system di stingui shes a file as Appl eSingle
format. See the section "ldentifying
AppleSingle Files." The Magi c Nunber for
Appl eSingle format is $00051600, which is
stored reverse as $00 $05 $16 $00 (reverse
of normal 65816/ 6502 order).

Ver si on Numnber Rev. Long The version of AppleSingle format, in case
the format evolves (nore fields may be
added to the header). The version
descri bed here is $00010000, stored
(reverse) as $00 $01 $00 $00.

Hone File System 16 Bytes A fixed-length, 16-byte ASCI| string not
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preceded by a length byte,
padded with bl anks.

but possibly
Appl e has defined

t hese val ues:

Pr oDOS

$50726F444F5320202020202020202020

Maci nt osh $4D6163696E746F736820202020202020

M5- DOS $4D532D444F5320202020202020202020
Uni x $556E9878202020202020202020202020
VAX VWS  $56415820564D53202020202020202020

Appl e wel cones suggestions for other file
systens that should be included in this
l'ist.

Nurmber of entries Rev. Word

Tells how many different entries are
included in the file.
reverse word may be zero
zer o,

Thi s unsi gned
If it is non-
then that number of entry

descriptors imediately follows this
field.

For Each Entry:

Entry ID Rev. Long

t he

wWN P
I

o~

6

7
9

Entry IDs marked with asterisks (*)

not

Pr oDCS or

Identifies the entry.

Appl e has defi ned
following Entry IDs and their val ues:
Dat a Fork

Resour ce Fork

Real Name (The file's nane in the hone
file system

Conment * (standard Maci nt osh conment)

I con, B&W (standard Maci ntosh bl ack
and white icon)

Icon, Color* (reserved for
col or icon)

File Info (file attributes, dates,
Fi nder |Info* (standard Macintosh
Fi nder | nfo)

Maci nt osh
etc.)
are

used for nost files created under
GS/ CS. Furthernore, icon

entries probably do not appear in nost
files since they are typically stored as a
bundle in the application file's resource

fork on the Maci ntosh.

Appl e reserves the

range of Entry IDs from$0 to $7FFFFFFF

for

future use. The rest of the range is

avail abl e for other systens to define

their own entries.

Appl e does not

arbitrate the use of the rest of the
range.

Descriptions of the standard entries are
gi ven bel ow

O f set Rev. Long

t he

An unsi gned reverse | ong which indicates

byte offset fromthe start of the file

to the start of the entry.

Entry Length Rev. Long

t he

An unsi gned reverse | ong which indicates

Il ength of the entry in bytes. The

| ength may be zero.
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Standard Entri es:
The Real Nanme Entry:

The Real Nane entry indicates the file's original filename in the host file
system This is not a Pascal or C string; it is just ASCII data. The length is
indicated by the Entry Length field for the Real Nane entry.

The File Info Entry:

The File Info entry (Entry ID=7) is different for each hone file system For
ProDOS files, the entry is 16 bytes |long and consists of the creationdate and
time and the nodification date and tine in ProDOS 8 (ProDOS 16/ cl ass zero GS/ OS)
form the access word, a two-byte file type and four-byte auxiliary type. This
is detailed in standard format below, along with defined Filelnfo entries for
some other file systens.

Pr oDCS:

Create Date Rev. 2 Bytes Creation date packed into standard
ProDCS 8 fornat.

Create Tine Rev. 2 Bytes Creation tinme packed into standard

ProDOS 8 fornmat.

Modi fication Date Rev. 2 Bytes Mbdification date packed into
standard ProDOS 8 fornat.

Modi fication Time Rev. 2 Bytes Mdification tine packed into
standard ProDOS 8 fornat.

Access Rev. Word The file's access. This may be used
directly in ProDOS 16 or GS/CS calls; only
the low byte is significant to ProDGCS 8.

File Type Rev. Word The file type of the original file. Only
the low byte is significant to ProDOS 8.

Auxi liary Type Rev. Long The auxiliary type of the original file.
Only the low word is significant to ProDOS
8.

Note: Although the ProDOS Access field, File Type and Auxiliary Type are
the same length as found in ProDOS 16 and GS/ OS structures, the
Create and Modification Dates and Tines are stored in two-byte
(al beit byte-reversed) ProDOS 8 format, not eight-byte Apple I1GS

format.

Maci nt osh:

Create Date Rev. Long Unsi gned nunber of seconds between
January 1, 1904, and the creation tinme of
this file.

Modi fication Date Rev. Long Unsi gned nunber of seconds between

January 1, 1904, and the last nodification
of this file.

Last Backup Date Rev. Long Unsi gned nunber of seconds between
January 1, 1904, and the |ast backup tinme
of this file.

Attributes Rev. Long 32 bool ean flags. Once the bytes are
unreversed, bit zero is the locked bit and
bit one is the protected bit.

M5- DCS:
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Modi fication Date Rev. 4 Bytes Ms- DOS format nodification date.

Attributes Rev. 2 Bytes M5- DOS attri butes.

Uni x:

Create Date/ Tine Rev. 4 Bytes Uni x creation date and tine.
Last Use Date/Tine Rev. 4 Bytes Unix time for the |ast

time this file was used.
Last Mobd. Date/Time Rev. 4 Bytes Unix time for the | ast
time this file was nodifi ed.

The Finder Info Entry:

The Finder Info entry (Entry ID=9) is for files where the host file systemis
Maci ntosh. It consists of 16 bytes of Finder Info followed by 16 bytes of

Ext ended Finder Info. These are the fields ioFl Fndrinfo foll owed by

i oFl XFndr I nfo, as described in Inside Mcintosh, Volune |V-183. New ycreated
files have zeroes in all Finder Info subfields. |If you are creating an

Appl eSingle file whose home systemis Macintosh, you may zero all unknown
fields, but you may want to set the fdType and fdCreator subfields.

The Entries:

The entries thensel ves follow the header field and the entry descriptors. The
actual data representing each entry must be in a single, contiguous block. The
offset field in that entry's descriptor points to it. The entries could appear
in any order, but since the data fork is the entry that is nost commonly
extended, Apple strongly recomends that the data fork al ways bekept last in the
file to facilitate its extension. Apple also recomends that those entries that
are nost often read, such as Real Nanme, File Info (and Finder Info if present)
be kept as close as possible to the header tomaxim ze the probability that a
read of the first few blocks of the file retrieves these entries.

It is possible to have holes in the file (unused space between entries). To
find the holes, you nust take the list of entry descriptors and sort thenminto
increasing offset order. |If the offset field of an entry is greater than the

of fset plus the length of the previous entry (sorted), then a hole exists
between the entries. You can make use of such holes; for exanple, if afile's
comment is ten bytes long, you could create a hole of 190 bytes after the
comment field to easily allow for the coment to |later expand to its nmaximum

| ength of 200 bytes. Because an AppleSingle file may contain hol es, you nust
find each entry by getting its offset fromits entry descriptor, not by assum ng
that it begins after the previous entry.

Byte ordering in file header fields foll ows 68000 convention, and each header
field has been so noted by the Reverse operator

Identifying AppleSingle files

As this is an interchange format, froma ProDCS directory entry there is no way
to guarantee which files are AppleSingle files. Apple has allocated File Type
$EO, Auxiliary Type $0001 for files which are AppleSingle files. W strongly
encourage ProDCS 8 and GS/ CS applications to use this file type and auxiliary
type assignnent when creating AppleSingle files.
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Appl eSingle files which do not have file type $E0 and auxiliary type $000lcan
nmost easily be identified by opening themand attenpting to interpret them If
they are not AppleSingle files, the Magic Number is not contained in the first
four bytes of the file. The chances that the file would begin with those four
bytes and not be an AppleSingle file, on a purely random basi s, are 4, 294, 967, 295
to 1. The chances that both the Magi ¢ Nunber and the Version bytes would be the
same in a non-AppleSingle file are roughly 1.8 x 10719 to 1.

About AppleSingle 2.0

AppleSingle 2.0 is a revision to the original AppleSingle specification
described in this Note. AppleSingle 2.0 cones closer to the ideal of an

i nterchange format by allowing file information for multiple file systens in the
same AppleSingle file.

Appl eSingle 2.0 basically replaces the File Info entry (ID=7) with a File
Dates entry (ID = 8) and one or nore host file systementries, such as a

Maci ntosh File Info entry (ID = 10), a ProDCS File Info entry (ID = 11), or an
M5-DCS File Info entry (ID = 12). Information on these entries and Appl eSingl e
2.0 can be found in the Appl eSingl e/ Appl eDoubl e Formats for Foreign Files

Devel oper's Note, available from APDA, Appl eLink, and the Devel oper CD seri es.

Furt her Reference

I nsi de Maci ntosh, Volune |V

ProDOS 8 Techni cal Reference Manua

GS/ S Ref erence

Appl eSi ngl e/ Appl eDoubl e Formats for Foreign Files Devel oper's Note
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### END OF FI LE FTN. EO. 0001
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $EO0 (224)
Auxiliary Types: $0002 & $0003
Ful | Nane: Appl eDoubl e Header File (Auxiliary Type $0002)
Appl eDoubl e Data File (Auxiliary Type $0003)
Short Name: Appl eDoubl e Header (Auxiliary Type $0002)
Appl eDoubl e Data (Auxiliary Type $0003)
Revi sed by: Matt Deat her age Noverber 1990
Witten by: Matt Deat her age March 1989

Files of these types and auxiliary types contain file data in Appl eDoubl e
format.
Changes since March 1990: Added information about Appl eDoubl e 2.0.

Appl eDoubl e is one of two standards (the other is AppleSingle) put forth by
Appl e Conputer, Inc. for representing files on foreign file systems while
preserving all attributes of the file's home systemon file systens that do not
support the sane attributes.

Experience indicated that a single format woul d be i nadequate to cover al

cases. Two closely related formats, however, can serve npst needs. Although
the primary inpetus for devel oping these formats is storing extended files
(files with both resource and data forks) on file systens that do not support
the notion of two forks, the proposed formats are general enough that theycan be
used to represent a file fromany file systemon any other file system

Appl eDoubl e keeps the data fork as a separate file fromthe file attributes and
the resource fork, and this Note describes this file format. AppleSingle keeps
all attributes and the contents of both forks in a single file in the foreign
file system and is described in the File Type Note for File Type$EO, Auxiliary
Type $0001.

AppleSingle is intended to be used primarily as a storage format, especially for
cases where you nmust store an extended file on a foreign file systemand |ater
reconstruct the extended file. AppleDouble is nore appropriate for applications
where the users of the foreign file systemmght want to nodify the contents of
the file. Since nost applications keep file data in the data fork, AppleDoubl e
format saves the contents of the data fork in one file. Al other file
attributes, including the resource fork, are kept in a separate file.

Reasons for Using Appl eDoubl e
There are several reasons for supporting an interchange format between file

systens. Perhaps the nost gernane is one of the |east obvious: handling
extended files on foreign file systems which do not support extended files.

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 190 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

For exanple, the ProDOS FST in GS/OS can create an extended file on a ProDOS

di sk. However, ProDOS 8 is unable to operate on the file, since it sees itas
havi ng an unsupported storage type. |If a tel ecomunications program or other
utility capable of transferring files is operating under ProDOS 8 andattenpts to
receive an extended file, it is unable to create the file.

At this point, the application could use READ BLOCK and WRI TE_BLOCK conmands,
along with a know edge of the ProDOS file system to create the file on its own.
However, this is strongly discouraged. The ProDOS file system format for
extended files is not docunented and could change in the future. |In addition
the programcould be running on a eight-bit system |If the disk is only used on
an eight-bit system the extended files would not only be unwanted, but also
unrenovabl e wi thout using the disk on an Apple I1GS or |ater systemrunning

GS/ Cs.

However, if the application is aware of the AppleDouble format, it canquickly
store an extended file in Appl eDouble, |eaving the conversion back to the
extended file to GS/OS, or another operating system This is the recommended
way for ProDCS 8 applications to create and handl e extended files. Useeither
Appl eSi ngl e or Appl eDoubl e.

Appl eDoubl e For nmat

Appl eDoubl e consists of two files, an Appl eDoubl e Header File and an Appl eDoubl e
Data File. The Appl eDoubl e Header file contains a headerfoll owed by data. The
header consists of several fixed fields and a list of entry descriptors, each
pointing to an entry. Apple defines these standardentries: Resource Fork, Rea
Nane (nane in the hone file system), Comment, lcon and File Info. Each entry is
optional, so it may not appear in the file. Walso define the new entry Data
Pat hname, pointing to the pathname of the Appl eDouble Data File. The Header
File has exactly the sane format as an AppleSingle file, except it has no data
fork entry. The Appl eDoubl e DataFile consists of just the data fork of the
file, with no extra header at all

Note: Al nuneric entries, including entries representing ProDCOS data
structures (such as file type and auxiliary type) are Reverse
ordered. This is provided so any host CPU can attenpt to
interpret entries in the header w thout having to know the
standard byte-ordering of the hone file system Therefore, in
this Note you see descriptive entries like "Rev. 4 Bytes." This
serves as a rem nder that all header fields are stored high byte
first, even though the notation Bytes does not inply any specific
ordering in other File Type Notes.

Al so note that ASCII strings are not stored in reverse order, just non-ASCl I
const ants.

The Header in the Header Fil e:

Magi ¢ Nunber Rev. Long The Magi ¢ Nunber field is nodel ed after
the feature in UNIX. It is intended to be
used in whatever way the foreign file
system di stingui shes a file as Appl eDoubl e
format. See the section "ldentifying
Appl eDoubl e Files." The Magi c Number for
Appl eDoubl e format is $00051607, which is
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stored reverse as $00 $05 $16 $07 (reverse
of normal 65816/ 6502 order).

Ver si on Number Rev. Long The version of Appl eDouble format, in case
the format evolves (nore fields may be
added to the header). The version
descri bed here is $00010000, stored
(reverse) as $00 $01 $00 $00.

Home File System 16 Bytes A fixed-length, 16-byte ASCI| string not
preceded by a length byte, but possibly
padded wi th bl anks. Apple has defined
t hese val ues:

Pr oDOS $50726F444F5320202020202020202020
Maci nt osh $4D6163696E746F736820202020202020
MB- DOS $4D532D444F5320202020202020202020
Uni x $556E9878202020202020202020202020
VAX VM5  $56415820564D53202020202020202020
Appl e wel cones suggestions for other file
systens that should be included in this

list.

Nunber of entries Rev. Word Tells how many different entries are
included in the file. This unsigned
reverse word may be zero. |If it is non-

zero, then that nunber of entry
descriptors immediately follows this

field.
For Each Entry:
Entry ID Rev. Long Identifies the entry. Apple has defined
the following Entry IDs and their val ues:
1 = Data Fork
2 = Resource Fork
3 = Real Nane (The file's name in the hone
file system
4 = Comment* (standard Maci nt osh conment)
5 = lcon, B&W (standard Maci ntosh bl ack
and white icon)
6 = lcon, Color* (reserved for Macintosh
col or icon)
7 =File Info (file attributes,dates, etc.)
9 = Finder Info* (standard Maci ntosh

Fi nder | nfo)
Entry IDs marked with asterisks (*) are
not used for most files created under
ProDOS or GS/CS.  Furthernore, icon
entries probably do not appear in nost
files since they are typically stored as a
bundle in the application file's resource
fork on the Macintosh. Apple reserves the
range of Entry IDs from$0 to $7FFFFFFF
for future use. The rest of the range is
avail abl e for other systens to define
their owm entries. Apple does not
arbitrate the use of the rest of the
range.
Descriptions of the standard entries are
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gi ven bel ow.

O fset Rev. Long An unsi gned reverse | ong which indicates
the byte offset fromthe start of the file
to the start of the entry.

Entry Length Rev. Long An unsi gned reverse | ong which indicates
the length of the entry in bytes. The
| ength nay be zero.

Standard Entri es:
The Real Nane Entry:

The Real Nanme entry indicates the file's original filename in the host file
system This is not a Pascal or C string; it is just ASCII data. The length is
indicated by the Entry Length field for the Real Nane entry.

The File Info Entry:

The File Info entry (Entry ID=7) is different for each honme file system For
ProDOS files, the entry is 16 bytes |long and consists of the creationdate and
time and the nodification date and tine in ProDOS 8 (ProDOS 16/ cl ass zero GS/ OS)
form the access word, a two-byte file type and four-byte auxiliary type. This
is detailed in standard format below, along with defined Filelnfo entries for
sonme other file systens.

Pr oDCS:

Create Date Rev. 2 Bytes Creation date packed into standard
ProDCS 8 fornat.

Create Tine Rev. 2 Bytes Creation tinme packed into standard

ProDCS 8 fornat.

Modi fi cation Date Rev. 2 Bytes Modification date packed into
standard ProDOS 8 fornmat.

Modi fication Tine Rev. 2 Bytes Modification tinme packed into
standard ProDOS 8 fornat.

Access Rev. Word The file's access. This may be used
directly in ProDOS 16 or GS/CS calls; only
the low byte is significant to ProDOS 8.

File Type Rev. Word The file type of the original file. Only
the low byte is significant to ProDOS 8.

Auxiliary Type Rev. Long The auxiliary type of the original file.
Only the low word is significant to ProDOS
8.

Note: Although the ProDOS Access field, File Type and Auxiliary Type are
the sane length as found in ProDCS 16 and GS/ CS structures, the
Create and Modification Dates and Tines are stored in two-byte
(al beit byte-reversed) ProDOS 8 format, not eight-byte Apple II1GS

format.

Maci nt osh:

Create Date Rev. Long Unsi gned nunber of seconds between
January 1, 1904, and the creation tine of
this file.

Modi fi cation Date Rev. Long Unsi gned nunber of seconds between

January 1, 1904, and the last nodification
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of this file.

Last Backup Date Rev. Long Unsi gned nunber of seconds between
January 1, 1904, and the last backup tine
of this file.

Attributes Rev. Long 32 bool ean flags. Once the bytes are
unreversed, bit zero is the locked bit and
bit one is the protected bit.

M5- DCS:

Modi fication Date Rev. 4 Bytes M5-DOS format nodification date.
Attributes Rev. 2 Bytes MS-DOCS attributes.

Uni x:

Create Date/ Time Rev. 4 Bytes Unix creation date and tine.
Last Use Date/Tine Rev. 4 Bytes Unix tine for the |ast

time this file was used.
Last Mod. Date/Tinme Rev. 4 Bytes Unix tine for the |ast
time this file was nodifi ed.

The Finder Info Entry:

The Finder Info entry (Entry ID=9) is for files where the host file systemis
Maci ntosh. It consists of 16 bytes of Finder Info followed by 16 bytes of

Ext ended Finder Info. These are the fields ioFl Fndrinfo foll owed by

i oFl XFndr I nfo, as described in Inside Mcintosh, Volunme |V-183. New ycreated
files have zeroes in all Finder Info subfields. |If you are creating an

Appl eDoubl e fil e whose hone systemis Macintosh, you nay zero all unknown
fields, but you may want to set the fdType and fdCreator subfields.

The Data Pat hname Entry:

The Data Pat hnane entry (Entry ID = 100) is defined for the first tine inthis
Note. It consists of a class one GS/CS input string noting the pathnane of the
Appl eDoubl e Data File as originally created:

Path Length Rev. Word The | ength of the pathnane.
Pat hname Byt es ASCI | pat hname of the Appl eDouble Data File
when created

For strategies on using this segnent (or not using it) to find theAppl eDoubl e
Data File, see the section "Finding the Appl eDouble Data File."

The Entries in the Header File:

The entries thenselves follow the header field and the entry descriptors. The
actual data representing each entry nmust be in a single, contiguous block. The
offset field in that entry's descriptor points to it. The entries could appear
in any order, but since the data fork is the entry that is nost comonly
extended, Apple strongly recomends that the data fork al ways bekept last in the
file to facilitate its extension. Apple also recomends that those entries that
are nost often read, such as Real Name, File Info (and Finder Info if present)
be kept as close as possible to the header tomexim ze the probability that a
read of the first few blocks of the file retrieves these entries.
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It is possible to have holes in the file (unused space between entries). To
find the holes, you nmust take the list of entry descriptors and sort thenminto
increasing offset order. |If the offset field of an entry is greater than the

of fset plus the length of the previous entry (sorted), then a hole exists
between the entries. You can make use of such holes; for exanple, if afile's
comment is ten bytes long, you could create a hole of 190 bytes after the
coment field to easily allow for the comrent to later expand to its maxi mum

| ength of 200 bytes. Because an Appl eDouble file may contain hol es, you nust
find each entry by getting its offset fromits entry descriptor, not by assum ng
that it begins after the previous entry.

Byte ordering in file header fields foll ows 68000 convention, and each header
field has been so noted by the Reverse operator

The Appl eDoubl e Data File

The Appl eDouble Data File is sinply the data fork of the original file contained
inafile of its owmn. You may create it with a File Type and Auxiliary Type
assi gnnent best suited to it, if desired. For exanple, if the programcreating
the Appl eDouble Data File knows that the data fork contains strictly ASCI | text,
it could create the file with File Type $04 (Text File) so that other
applications can deal with it accordingly.

If the creating programw shes to nmake no assunptions about the content ofthe
data fork, it is encouraged to create the AppleDouble Data File with filetype
$EO0 and auxiliary type $0003. This identifies the file as an Appl eDoubl eDat a
File.

| denti fying Appl eDoubl e Files

As this is an interchange format, froma ProDCS directory entry there is no way
to guarantee which files are AppleDouble files. Apple has allocated File Type
$EO0, Auxiliary Type $0002 for files which are Appl eDoubl e Header Files, and File
Type $EO, Auxiliary Type $0003 for files which are Appl eDouble Data Files. W
strongly encourage ProDCS 8 and GS/ CS applications to use these file type and
auxiliary type assignments when creating Appl eDouble files.

Appl eDoubl e files which do not have file type $EO and auxiliary type $0002 or
$0003 can nost easily be identified by opening themand attenpting to interpret
them If it is not an Appl eDoubl e Header File, the Magi ¢ Nunber is not
contained in the first four bytes of the file. The chances that the file would
begin with those four bytes and not be an Appl eDoubl e Header File, on a purely
random basi s, are 4,294,967,295 to 1. The chances that both the Magi c Number
and the Version bytes would be the same in a non-AppleSingle file are roughly
1.8 x 10719 to 1.

Fi ndi ng the Appl eDouble Data File
Since the Appl eDouble Data File can be stored anywhere, with any file typeand
auxiliary type, a programnmay have to nake an effort to find it. Wreconmend

the follow ng steps:

1. |If the Data Pathnanme segnent exists, use that pathnanme. |f the
path specified in the segnent does not exist, extract the file
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nane fromthe end of the pathnane and | ook in the current
directory for that file nane.

2. If Step 1 does not find the file (or if the Data Pathnane segnent
does not exist), performthe appropriate Hone File System
al gorithm (described below) to generate the nane of the
Appl eDoubl e Data File fromthe Appl eDoubl e Header File.

3. If none of the file nanes generated in Step 2 are found, ask the
user where the Appl eDouble Data File is |ocated.

Fi | enane Conventi ons:

Appl e proposes the following standard for identifying Appl eDoubl e Header File
nanes and Appl eDouble Data File names fromthe file's real nane.

Pr oDCS:

To generate the Appl eDouble Data File name, use character substitution or
deletion to renove illegal characters, and use truncation if necessary to
reduce the length of the name to two characters less than the maximumfile
nane | ength. This would be a maxi mum of 13, since the maxi numfile nane
length is 15.

To generate the Appl eDoubl e Header File nane, prefix the Appl eDouble DataFile
nane with the characters "R " (uppercase R period).

For exanple, the file nane "This is a Foo File" could translate to an
Appl eDoubl e Data File Nane of "TH S.1S. A FOO " The Appl eDoubl e Header File
name woul d then be "R THI S. I S. A. FOO. "

Uni x:

To generate the Appl eDouble Data File nane, use character substitution to
replace any illegal characters with an underscore (_). Since different Unix
systens have different requirenents on maxinumfile name | ength, do not
explicitly truncate the nane to a specific length. Rather, allow the
truncation to be done by the Unix functions create(), open(), etc.

To generate the Appl eDoubl e Header File nane, A/ UX (Apple's inplenentation of
Uni x for Macintosh conputers) prefixes a percent sign (% to the Appl eDoubl e

Data File name. |f necessary, truncate the |ast character to keep the file nane
within the legal length range. Oher Unix systens nmay prefix adirectory nane
(e.g., ".ApplebDouble/") to the Appl eDouble Data File nane to create the nane of

t he Appl eDoubl e Header File. In this scheme, all Appl eDoubl e Header Files
correspondi ng to Appl eDouble Data files are kept together in a single
subdi rectory.

M5- DCS:

To generate the Appl eDouble Data File nanme, use character substitution or
deletion to renove illegal characters, and use truncation if necessary to
reduce the length of the name to eight characters. Then add the Ms-DOS
extension that is nost appropriate to the file (such as "TXT" for a pure text
file).

To generate the Appl eDoubl e Header File nane, add the extension ".ADF" to the
ei ght-character file nane.
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In any instance, nost prograns probably wi sh to display the nanes being used
for both Appl eDouble files, so that the user nmay keep track of them on disk

Appl eDoubl e nane derivations will be defined for all other file systens of
interest. This allows applications running on the foreign file system (and
users as well) to see easily which files are Appl eDoubl e pairs. Know edgeabl e
users, if they know the derivation, could renane or nove the files so as to
preserve the connection between the two. However, there is no guaranteed way to
prevent one file of the pair from being inconsistently renaned, noved, or
del et ed.

About Appl eDouble 2.0

Appl eDouble 2.0 is a revision to the original AppleDouble specification
described in this Note. AppleDouble 2.0 cones closer to the ideal of an
interchange format by allowing file information for nultiple file systenms in the
same Appl eDouble file.

Appl eDoubl e 2.0 basically replaces the File Info entry (ID=7) with a File
Dates entry (ID = 8) and one or nore host file systementries, such as a

Maci ntosh File Info entry (1D = 10), a ProDOS File Info entry (1D = 11), or an
M5-DOS File Info entry (1D = 12). Information on these entries and Appl eDoubl e
2.0 can be found in the Appl eSingl e/ Appl eDoubl e Formats for Foreign Files

Devel oper's Note, available from APDA, Appl eLink, and the Devel oper CD seri es.

Furt her Reference

I nsi de Maci nt osh, Volune |V

ProDOS 8 Techni cal Ref erence Manua

GS/ CS Ref erence

Appl eSi ngl e/ Appl eDoubl e Formats for Foreign Files Devel oper's Note

O o0oo0oo

### END OF FILE FTN. EO. 0002. 3
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $EO0 (224)

Auxiliary Type: $0005

Ful I Nane: D skCopy di sk inmage

Short Name: D skCopy di sk inmage

Witten by: Matt Deat herage, Dave Lyons & Steve Christensen May 1992

Files of this type and auxiliary type contain disk inages from Apple's
Di skCopy program on the Maci ntosh

Di skCopy is a programwitten by Steve Christensen of Apple Conputer, Inc.
for internal use in duplicating and distributing 3.5" floppy disks. Because
of its utility in distributing disk imges on the Mcintosh, Di skCopy is used
in several Apple devel oper products even though Di skCopy is not an officia
Appl e product and is not supported as such

Since the nonthly Devel oper CD Series discs contain many Di skCopy di sk i mages,
and since the AppleShare and HFS FSTs in System Software 6.0 and | ater
automatically translate Di skCopy files (HFS file type dlng and creator dCpy)
to Apple Il file type $EO and auxiliary type $0005, the format is provided
here for your utility use only. Apple does not guarantee that files not
generated by Di skCopy will work with Di skCopy.

DEFI NI TI ONS

Di skCopy uses a sinple checksumalgorithmto help insure data integrity for
archived di sk i mages. The algorithmfor generating the 32-bit checksumis as
fol | ows:

Initialize checksumto zero
For each data REVERSE WORD:
Add the data REVERSE WORD to the checksum
Rotate the 32-bit checksumright one bit (wapping bit 0 to bit 31)

The follow ng 65816 assenbly | anguage routine cal cul ates a Di skCopy checksum
It's not a speedy operation--it takes about 12 seconds to calculate the
checksum on an 800K di sk i mage. Anyone finding an assenbly routine that can
performthis task in under 5 seconds may apply for their Il1gs Certificate of
Dei tyship, as docunented in the File Type Note for file type $B6

(OCh, by the way, any entries have to be under 1K in size--the follow ng
routine is 88 bytes. So don't think unwinding | oops is your ticket to fanme
and fortune.)

Rk R S R I SRR I O b S O SR R bk R R R R R O O O R R R I A
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Conput e checksum for Di skCopy data
v1l.2 by David A Lyons, 18-Muy-92
MPW I | gs assenbly format

I nputs on stack:
Push pointer to data (I ong)
Push size of data (long) (Mist be even!)
JSL Cal cChecksum
STA TheChecksumt+2
STX TheChecksum

CQut put :
Checksumin A and X (bytes +0 and +1 in X, bytes +2 and +3 in A)
(The inputs have been renoved fromthe stack)

L R S . R I T T

*

EE R R R R I R R R R I R R I R R R I R R R R R S R R S O O

Cal cChecksum PRCC
phd ;save caller's direct page reg
| da #0
pha
pha ;push initial checksum val ue (zero)
tsc
tcd

checksum equ 1

ol dD equ checksumt4

t heRTL equ ol dD+2

dat aSi ze equ t heRTL+3

dataPtr equ dataSi ze+4

*** Set dataSize to -(dataSize/2)-1 so we can count up by one
*** (instead of down by two) to see when we're done

| da <dat aSi ze+2

Isr a

eor #$ffff

sta <dat aSi ze+2

| da <dat aSi ze

ror a

eor #$ffff

sta <dataSi ze

I dy #0
next Wrd inc <dat aSi ze
bne noreDat a
i nc <dat aSi ze+2
beq noMor eDat a
nor eDat a

*** Get next 16-bit word fromthe data buffer
| da [<dataPtr],y
xba ;swap to 65816 byte order

*** Add the data word to the checksum
clc
adc <checksum
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sta <checksum
bcc noCksunRol |
i nc <checksumt2
noCksunRol
*** Rotate the 32-bit checksumright one bit, wapping bit 0 into bit 31
| da <checksumt+2
lsr a
ror <checksum
bcc bit OwasO
ora #$8000 if we rotated a 1 out of bit O
bi t Owas0 sta <checksumt+2 ; then set bit 31

*** Advance to the next word and go back for nore
i ny
i ny
bne next Word ;go back for nore data
inc <dataPtr+2
bra next Word ;go back for next bank of data

noMor eDat a pl a

xba

tay

pl a

xba

t ax ;pull checksuminto YX (put in 68000
order)

pld ;restore caller's direct page reg

lda 2,s

sta 2+8,s

lda 1,s

sta 148, s

pl a

pl a

pl a

pl a ;di scard i nput val ues

tya
rtl
EndP

END

The following definition is used in this docunent in addition to those defined
for all Apple Il file types

Checksum A 32-byte quantity cal cul ated using the previously-defined
algorithm Wen these are contained in the file, they are in
REVERSE or der .

FI LE STRUCTURE

Al of the information for a DiskCopy disk inage is in the data fork. The
resource fork usually contains Macintosh resources (in Macintosh resource fork
format), including vers resources listing the checksuns. This allows
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Maci ntosh users to use the Macintosh Finder's "Get Info..." function to
qui ckly exani ne the checksuns.

The Fil e For nat

Because this is a native Macintosh file format, all the multi-byte constants
are stored in Reverse order.

di skNane (+000) 64 Bytes A Pascal String containing the nane of the
disk. This field takes 64 bytes
regardl ess of the Iength of the String.

dat aSi ze (+064) Rev. Long The nunber of bytes (not blocks) of user
data. User data is the 512 bytes of each
bl ock that a nornmal bl ock-readi ng conmand
returns.

tagSi ze (+068) Rev. Long The nunber of bytes of tag data. Tag data
is the extra 12 bytes of "scavenger”

i nformati on present on 400K and 800K
Maci ntosh disks. Apple Il operating
systens al ways | eave these bytes zeroed,
and they're not present on 720K or 1440K
disks. If there are no tag bytes, this
field will be zero

dat aChecksum (+072) Checksum Checksum of all the user data on the disk
The checksumalgorithmis called for the
entire disk, not on a bl ock-by-bl ock or
sector-by-sector basis. This is in
Reverse order (nost significant byte
first).

t agChecksum (+076) Checksum Checksumof all the tag data on the disk
If there is no tag data, this should be
zero. This is in Reverse order (nost
significant byte first).

di skFor mat (+080) Byte 0 = 400K
1 = 800K
2 = 720K
3 = 1440K (all other values are reserved)
f or mat Byt e (+081) Byte $12 = 400K
$22 = >400K Maci nt osh (Di skCopy uses this
value for all Apple Il disks not
800K in size, and even for sone of
t hose)
$24 = 800K Apple Il disk
private (+082) Rev. Word Must be $0100. |If this field is not
$0100, the file may be in a different
format.
user Dat a (+084) dat aSi ze Bytes

The data bl ocks for the disk. These are
in order fromblock zero through the end
of the disk.

t agDat a (+xxx) tagSize Bytes The tag data for this disk, starting with
the tag data for the first block and
proceeding in order. This field is not
present for 720K and 1440K di sks, but it
is present for all other fornmats even if
all the data is zeroes.

Furt her Reference
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o] GS/ CS Ref erence

### END OF FILE FTN. EO. 0005

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 202 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

HHHBHHHHRHH B AR A R R R A R R R R R R R R R
### FILE: FTN. EO. 8000
HHHBHHHHBHHBH BB R R R R R B A R AR R

Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $EO0 (224)

Auxi liary Type: $8000

Ful | Nane: Binary Il File

Short Name: Binary Il File

Witten by: Matt Deat her age July 1989
Files of this type and auxiliary type contain other files with their
attributes encoded in Binary Il format.

Binary Il is a widely used and accepted standard for keeping file attributes
with files as they are transferred, usually by nodem or other form of

tel econmuni cation. Files that are known Binary Il files should be witten to
disk with file type $EO and auxiliary type $8000 as a clear indication to
other progranms that the file contains files with Binary Il specifications.

Binary Il was devel oped by Gary B. Little, author of the Point-To-Point
communi cati on's product and aut hor of several Apple Il reference books. He is
al so Apple's Product Manager for third-party Devel opnent Tools and Languages.
Gary wel cones your comments and suggestions on the Binary Il standard at the
foll owi ng address:

Gary B. Little
3304 Pl ateau Drive
Bel ront, CA 94002

Appl eLi nk: LI TTLE
Appl eLi nk- - Personal Edition: GaryLittle
CompuSer ve: 70135, 1007
GEni e: GARY. LI TTLE
Way Binary |17
Transferring Apple Il files in binary formto commercial information services

and bulletin boards (referred to in this Note as "hosts") can be, to put it
mldly, a frustrating exercise. Al though nost hosts are able to receive a
file's data in binary form (using protocols such as XMODEM), they don't
receive the file's all-inportant attribute bytes. Al the comopn Apple |
file system notably the ProDCOS file system store the attributes inside the
disk directory, not inside the file itself.

The ProDOS attributes are the access code, file type code, auxiliary type
code, storage type code, date of creation and | ast nodification, tine of
creation and last nodification, the file size, and the nanme of the file
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itself. Under GS/OS, the sane paraneters exist for other file systens as well
as file systemspecific information and two-forked file information. It is
usual Iy not possible to use a ProDCS file's data without knowing the file's
attributes (particularly the file type, auxiliary type, and size). Therefore,
ProDOS files uploaded in binary format to a host are useless to those who
downl oad them The sane is true for DOS 3.3 and Pascal files.

Many Apple Il conmunication prograns use special protocols for transferring
file attributes during a binary file transfer, but none of these protocols
have been inpl enented by hosts. These prograns are only useful for exchanging
files with another Apple Il running the sane program

Wthout a standard like Binary Il, the only acceptable way to transfer an
Apple Il file to a host is to convert it into ASCII text before sending it.
Such a text file would contain a listing of an Appl eSoft program or a series
of Apple Il nonitor commands (e.g., 300: A4 32). Soneone downl oading a file
can convert it to binary formusing the AppleSoft EXEC command

The mai n di sadvantage of this technique is that the text version of the file
is over three times the size of the original binary file, making it expensive
(in terns of tine and noney) to upl oad and download. It is also awkward, and
sometines inpossible, to performthe binary-to-text or text-to-binary
conver si on.

The solution to the problemis to upload an encoded binary file which contains
not just the file's data, but the file's attributes as well. Soneone

downl oadi ng such a file can then use a conversion programto strip the
attributes fromthe file and create a file with the required attri butes.

This Note describes such a format: Binary Il. The description of the format
is detailed for the purpose of allow ng software devel opers to inplenment it in
Appl e Il communi cation prograns.

VWhat Binary Il is Not

Binary Il is not an archival or conpression standard. It is designed to be a
sinmple method to keep the attributes nornmally in a disk file's directory entry
with the file as it is transferred. A though multiple files nmay be placed
together with Binary Il, this is a matter of conveni ence for tel ecomunication
progr ans.

A true archival standard nust be designed as such, with the capability to
mani pul ate files within the archive as well as |inking themtogether

(conpressed or unconpressed) for transfer. NuFX (docunented in Apple Il File
Type Note for File Type $EO, Auxiliary Type $8002) is a good exanple of a
robust, full-featured Apple Il archival standard.

Binary Il is primarily designed to be added to and subtracted fromfiles "on-
the-fly" by tel ecommuni cation programs. Binary Il files should only be found
on di sks when they are transferred by a tel ecommuni cati on programthat does
not have Binary Il capabilities, in which case a separate utility (such as

Binary Library Uility by Floyd Zink, Jr.) nust be used to extract the files.
Tel econmuni cati on prograns should be able to transfer files without Binary I
processi ng, however, they should support Binary Il processing as a default.

The Binary Il File Format
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The Binary Il formof a standard file consists of a 128-byte file information
header followed by the file's data. The data portion of the file is padded
with nulls ($00 bytes), if necessary, to ensure the data length is an even
multiple of 128 bytes.

The file informati on header contains four ID bytes, the attributes of the file
(in ProDCs 8 form, and sonme control infornation.

The structure of the header is as foll ows:

+000

+003
+004
+005
+007
+008
+010
+012
+014
+016
+018

+019
+020

+023

ID Bytes 3 Bytes These three bytes are always $0A $47 $4C
for identification purposes, so prograns

may recognize Binary Il files as they are
recei ved.

Access Code Byte ProDOS 8 access byte.

File Type Byte ProDCS 8 file type

Aux Type Wor d ProDOS 8 auxiliary type.

Storage Type Byte ProDOS 8 storage type val ue.

File Size Wor d The size of the file in 512-byte bl ocks.

Mod. Date 2 Bytes Date of nodification, in ProDOS 8
compressed format.

Mod. Tinme 2 Bytes Tinme of nodification, in ProDOS 8
conpressed format.

Create Date 2 Bytes Date of creation, in ProDOS 8
conmpressed fornmat.

Create Tinme 2 Bytes Tine of creation, in ProDOS 8
compressed format.

I D Byte Byt e A fourth ID byte. This nust always be
$02.

Reserved Byt e Reserved, nust be set to zero

EOF 3 Bytes The end-of-file value for the file (low
byte first).

File Name String Pascal string containing the ASClI
filenanme or partial pathname of this file
in ProDOCS 8 format. The string cannot be
| onger than 64 characters.

If the File Name String is a filenanme and not a partial pathnane, then the
foll owi ng optional paranmeter nmay be supplied:

+039

+088

+109

+111

Native Nane String Pascal string containing the
ASClI | value of the native filename. This
string may not be |onger than 48
characters, and will not be present if the
I ength byte of File Nane (+023) is |arger
than 15 ($0F). |If this field is
specified, the File Nane field nust
contain a filenane, not a partia
pat hnare.

Reserved 21 Bytes Reserved. These bytes nust be set to zero
for future conpatibility.

GAux Type Word The high word of the file's GS/OS
auxiliary type.

GAccess Byt e The high byte of the file's GS/ OS access
wor d.
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+112 GFile Type Byte The high byte of the file's GS/OS
file type.

+113 GSt or age Byt e The high byte of the file's GS/ OS storage
t ype.

+114 GFile Size Wrd The high word of the GS/CS file's
size in 512-byte bl ocks.

+116 GEOF Byt e The high byte of the file's G5/ OS EOF
val ue.

+117 Di sk Space Long The nunber of 512-byte di sk bl ocks
the files inside the Binary Il file will
occupy after they've been renmoved fromthe
Binary Il file. (The format of a Binary

Il file containing nultiple files is
described later in this Note.) |If the
nunber is zero, the creator of the Binary
Il file didn't bother to calculate the
space needed. This value nmust be pl aced
inthe file information header for the
first file inside the Binary Il file; it
can be set to zero in subsequent headers.
A downl oadi ng program can inspect Disk
Space and abort the transfer imrediately
if there isn't enough free space on the
di sk.
+121 CS Type Byt e This value indicates the native operating
systemof the file:
$00 ProDCS or SOS
$01 DCS 3.3
$02 Reser ved
$03 DOS 3.2 or DCS 3.1
$04 Apple Il Pasca
$05 Maci nt osh MFS
$06 Maci nt osh HFS
$07 Lisa Filing System
$08 Appl e CP/M
$09 Reserved (returned by the GS/ OS
Character FST)
$0A Ms- DOS
$0B High Sierra (CD ROV
$0C | SO 9660 (CD- ROV
$0D Appl eShar e
Note this list is slightly different (in
the first three entries) fromthe standard
GS/CS file systemIDlist. A GS/Cs
communi cati on program shoul d not place a
zero in this field unless the file's
native file systemtruly is ProDOS. The
file's native file systemis returned in
the file_sys id paraneter fromthe
GetDirEntry call.
+122 Native File Type
Wor d This has nmeaning only if OS Type is non-
zero. If so, it is set to the actual file
type code assigned to the file by it's
native operating system (Sone operating
systens, such as M5-DOS and CP/M do not
use file type codes, however.) Contrast
this with the File Type at +004, which is
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the cl osest equivalent ProDCS file type.
The Native File Type is needed to
di stinguish files which have the same
ProDCS file type, but which may have
different file types in their native
operating system Note that if the file
type code is only one byte Iong (the usua
case), the high-order byte of Native File
Type is set to zero

+124 Phantom Fil e Fl ag

Byt e This byte indicates whether a receiver of
the Binary Il file should save the file
which follows (flag is zero) or ignore it
(flag is non-zero). It is anticipated

that some communication progranms will use
phantom files to pass non-essentia

expl anatory notes or encoded information
whi ch woul d be understood only by a

recei ver using the same conmmuni cation
program Such prograns nmust not rely on
receiving a phantomfile, however, since
this would nean they couldn't handl e
Binary Il files created by other

conmuni cati on prograns. Phantom Files may
al so be used to pass extended file
attributes when avail abl e.

The first two bytes in a phantomfile nust
contain an I D code unique to the

conmmuni cati on program or a universa

i dentifier concerning the contents of the
phantom file. Developers nust obtain ID
codes fromGary Little to ensure

uni queness (see the beginning of this Note
for his address). Here is a current |ist
of approved ID codes for phantomfiles

used by Apple Il comunication prograns:
$00 $00 ASClI| text ternminated with a
zero byte.

$00 $01 Poi nt - t o- Poi nt

$00 $02 Tel e- Mast er Conmuni cati ons
System

$00 $03 Pr oTERM

$00 $04 Mbdem MGR

$00 $05 Commor ks

$00 $06 MbuseTal k

$01 $00 Option_list data (see later in
this Note).

The ID bytes are the first two bytes of

the phantomfile.

+125 Dat a Fl ags Bit 7: 1 =fileis conpressed
Flag Byte Bit 6: 1 =fileis encrypted
Bits 5-1: Reserved
Bit O: 1 =file is sparse
A Binary Il downl oadi ng program can

exam ne this byte and warn the user that
the file must be expanded, decrypted or
unpacked. The person upl oading a Binary
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Il file may use any conveni ent nethod for
conpressi ng, encrypting, or packing the
file but is responsible for providing
instructions on howto restore the file to
its original state.

+126 Ver si on Byt e This release of Binary Il has a version
nunmber of $01

+127 Nunber of Files to Follow

Byt e An appealing feature of Binary Il is that

a single Binary Il file can hold nultiple
disk files, making it easy to keep a group
of related files "glued" together when
they're sent to a host. This byte
contains the nunmber of files in this
Binary Il file that are behind it. |If
this is the first file in a Binary Il file
containing three disk files, this byte
woul d be $02. The second disk file in the
same Binary Il file would have a val ue of
$01 in this paraneter, and the last would
have value $00. This count tells the
Bi nary |1 downl oadi ng program how many
files are remaining. |If any phantomfiles
are included, they nust be included in
this count.

Fil enanmes and Parti al Pat hnanes

You can put a standard ProDOS filenanme or a partial pathnane in the file

i nformati on header (but never a conplete pathnane). Don't use a partia
pat hnanme unl ess you' ve included, earlier in the Binary Il file, file

i nformati on headers for each of the directories referred to in the partial
pat hname. Such a header nust have its "end of file position" bytes set to
zero, and no data bl ocks for the subdirectory file nust followit.

For exanple, if you want to send a file whose partial pathnane is
HELP/ GS/ READ. ME, first send a file informati on header defining the HELP/

subdi rectory, then one defining the HELP/GS/ subdirectory. |f you don't,
someone downl oading the Binary Il file won't be able to convert it because the
necessary subdirectories will not exist.

Note: GS/ OS comuni cation prograns nust use the slash (/) as the
pat hnane's separator in any partial pathname it puts in the
header. Since GS/0S s standard separator is the colon (:), a
conversi on may be necessary.

Fi |l enane Conventi on

Whenever a file is sent to a host, the host asks the sender to provide a nane
for it. If it's afilein Binary Il form the name provided should end in
.BNY so its special formw |l be apparent to anyone viewing a list of
filenanes. |If the file is conpacted (using the public-donmain Squeeze

al gorithm before being converted to Binary Il form use a .BQY suffix
instead. If the file is a NuFX archive, use the suffix .BXY
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Identifying Binary Il Files

You can determine, while transferring, if afileis in Binary Il form by
exam ning the I D bytes at offsets +000, +001, +002 and +018 from t he begi nni ng
of the file. They nmust be $0A, $47, $4C and $02, respectively.

Once Binary Il files are identified, you can use the data in the file

i nformati on header to create and open a ProDCS file with the correct nanme and
attributes, transfer the file data in the Binary Il file to the ProDOS file,
set the ProDOS file size, then close the ProDOS file. You would repeat this
for each file contained inside the Binary Il file.

Note: The nunber of 128-byte blocks following the file information
header nust be derived fromthe EOF attribute for the file.
Cal cul ate the number by dividing the EOF by 128 and addi ng one to
the result if ECF is not O or an exact multiple of 128. However,
if the file informati on header defines a subdirectory (the file
type is $0F), sinple create the subdirectory file. Do not open it
and do not try to set its size

Ideally, all this conversion work will be done automatically by a

communi cation programduring file transfer. |If not, a separate conversion
program (such as the previously nmentioned Binary Library Uility, or BLU nust
be used to do this for you

Option_List Phantom Fil es

GS/OS will return, when asked, an option_list for files on many file calls.
The option_list consists of a Word buffer | ength (which must be at |east $2E)
foll owed by a Word nunber of bytes GS/CS put in the buffer, a Wrd G5/ Os file
systemidentification, and the given nunber of bytes of FST-specific
information (nminus two; the count GS/OS returns includes the file system
identifier).

Option_list values are FST specific and contain values inportant to the native
file systembut not inportant to GS/OS. For AppleShare, the option_|ist
contains Finder Information, parent directory identification, and access
privileges. This information should be transferred with files.

Binary Il uses a phantomfile with identifier $01 $00 to indicate an
option_list. Wen this phantomfile is seen, the contents should be used as
the option_ list for the file that inmediately follows this file in the

Binary Il file. The other attributes of the phantomfile nust be set to the
sane values as those for the file immediately following (the file for which
the phantomfile contains the option_list). The EOF for the phantomfile nust
be the size of the option_list + 2, and the file size nust be adjusted
accordingly to account for the phantomfile ID bytes.

When receiving a Binary Il file, the contents of this phantomfile should be
used as option_list input on a GS/CS SetFilelnfo call

If the GS/CS option_list returns a total of two bytes (just the file_sys_1D),
there is no FST-specific information, and the option_|ist phantomfile may
safely be onmtted

The format of the option_list phantomfile is as foll ows:
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+000 Phantom I D 2 Bytes The identifying bytes $01 $00.

+002 List Size Word The length of the bytes in the
option_list, starting with the file system
ID (the next word).

+004 FileSysID Wword A G5/CS (not Binary Il) file_sys_ ID for
the vol unme on which the file was stored.

+006 Li st Bytes Bytes The bytes of the option |ist.
There should be (List Size) of them
counting the previous word (FileSyslD).

Ext ended Fil e Considerations

Extended files contain two | ogical segnents: a data fork and a resource fork
These files can be created and mani pul ated by GS/ OS, but not by ProDOS 8 or
any other Apple Il operating system

When a GS/ OS-based communi cation program sends an extended file, it nust send

it inthe AppleSingle file format, preceded by a Binary Il file information
header. (Such a program could easily convert an extended file to AppleSingle
format on the fly.) The Binary Il header nmust contain the attributes of the

AppleSingle file (including a file type of $EO and an auxiliary type of $0001)
and the "storage type code" field nust be $01. (The ECOF positions for the
data fork and resource fork of the extended file appear in an entry in the
Appl eSingle file header, not in the Binary Il header.)

The AppleSingle format is described in Apple Il File Type Note for File Type
$EO, Auxiliary Type $0001.

A GS/ Os-based commruni cation programthat receives an AppleSingle file can
easily convert it on the fly to the extended file it defines. ProDOS 8-based
communi cati on prograns can only save the AppleSingle file to disk because it's
not possible (nor is it encouraged to attenpt) to create extended files with
ProDOS 8 (without using block-level calls); a GS/CS based utility programis
needed to convert the AppleSingle file to its extended form

DOS 3.3 Consi derations

Wth a little extra effort, you can also convert DOS 3.3 files to Binary |
form This involves translating the DOS 3.3 file attributes to the
correspondi ng ProDCS attributes so that you can build a proper file

i nformation header.

0 Set the name to one that adheres to the stricter ProDOS naming
rules and put its length at +023 and the nane itself at +024 to
+038. Note that the nanme nmust be a sinple filenane and not a
pat hnanme. The actual DOS 3.3 fil ename nust be placed at +039
(length) and +040 to +087 (nane). (DCS 3.3 actually restricts
filenames to 30 characters.)

0 Set the ProDCS file type, auxiliary type and access to val ues
whi ch correspond to the DOS 3.3 file type:

DCs 3.3 Pr oDOS Pr oDOS Pr oDOS
File Type File Type Auxi liary Type Access

$00 (T) $04 $0000 $E3
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$80 (*T) $04 $0000 $21
$01 (1) $FA $0C00 $E3
$81 (*1) $FA $0C00 $21
$02 (A) $FC * $E3
$82 (*A) $FC * $21
$04 (B) $06 * % $E3
$84 (*B) $06 * $21
$08 (S) $06 $0000 $E3
$88 (*S) $06 $0000 $21
$10 (R $FE $0000 $E3
$90 (*R) $FE $0000 $21
$20 (A $06 $0000 $E3
$A0 (*A) $06 $0000 $E3
$40 (B) $06 $0000 $E3
$C0 (*B) $06 $0000 $21

* Set the auxiliary type for an Afile to the
menory address from which the programwas saved.
This is usually $0801

** Set the auxiliary type for a Bfile to the
value stored in the first two bytes of the the
file (this is the default | oad address).

Set the storage type code to $01.

Set the size of file in blocks, date of creation, date of

nmodi fication, time of creation and tinme of nodification all to
$0000.

Set the end-of-file position to the Iength of the DOS 3.3 file, in
bytes. For a B file (code $04 or $84), this nunber is stored in
the third and fourth bytes of the file. For an | file (code $01
or $81) or an Afile (code $02 or $82), this nunmber is stored in
the first and second bytes of the file.

Set the operating systemtype to $01.

Set the native file type code to the value of the DOS 3.3 file
type code

Attribute bytes inside a DOS 3.3 file (if any) nust not be included in the

data portion of the Binary Il file. This includes the first four bytes of a B
(Binary) file, and the first two bytes of an A (AppleSoft) or | (Integer
BASIC) file.

Furt her Reference

Hit#

o] GS/ CS Reference
0 ProDOS 8 Techni cal Reference Manua
o} Apple Il File Type Note, File Type $EO0, Auxiliary Type $0001
0 Apple Il File Type Note, File Type $EO, Auxiliary Type $8002
0 Apple Il M scellaneous Techni cal Note #14, Guidelines for

Tel econmuni cati on Prograns
END OF FILE FTN. EO. 8000
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $EO0 (224)

Auxiliary Type: $8002

Ful | Nane: NuFi | e Exchange Archival Library

Short Name: Shrinklt (NuFX) docunent

Revi sed by: Andy Ni chol as and Matt Deat her age July 1990
Witten by: Matt Deat her age July 1989

Files of this type and auxiliary type contain NuFX Archival Libraries.
Changes since July 1989: Rewrote major portions to reflect Master Version
$0002 of the NuFX standard.

I ntroduction

NUFX is a robust, full-featured archival standard for the Apple Il famly
The standard, as presented in this Note, allows for full archival of ProDOS
and GS/CS files while keeping all file attributes with each file, as well as
provi di ng necessary archival functions such as nultiple conpression schenes
and nultiple archival inplenentations of the sane standard. NuFX is

i nplemented in the application Shrinklt, a free archival utility program for
enhanced Ile, Ilc and Il gs computers. (Versions for earlier Apple Il nodels
are al so avail able.)

The NuFX standard was devel oped by Andrew Ni chol as for Paper Bag Productions
Conmments or suggestions on the NuFX standard, or coments and suggestions on
Shrinklt are wel cone at:

Paper Bag Productions

8415 Thornberry Drive East
Upper Marl boro, MD 20772
Attn: NuFX Techni cal Support

America Online: Shri nkl t
GEni e: Shri nkl t
CompuSer ve: 70771, 2615
Hi story
The Apple Il comunity has always | acked a well-defined nmethod for archiving

files. NuFX is an attenpt to rectify the situation by providing a flexible,
consi stent standard for archiving files, disks, and other conputer nedi a.

Al though many files are archived using the Binary Il standard (see Apple |
File Type Note, File Type $EO, Auxiliary Type $8000), it was not designed as
an archival standard and its continued use as such creates problens. Mre
people are using Binary Il as an archival standard than as a way to keep
attributes with a file when transferred, and this use is causing the origina
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intent of Binary Il to becone | ost and unused.
NuFX, devel oped as an archival standard for the days of GS/CS, all ows:

o Filenanes |onger than 64 characters (GS/OS can create 8, 000-
character filenanes).

o0 A convenient way to add to, renmove from and work on an archive.
0 Including GS/CS files which contain resource forks.
o Including entire disk inages.
0 Including comments with a file.
0 A convenient way to represent a file conpressed or encrypted by a
specific application.
0 A true archive standard. Binary Ils original intent was to nake
transfer of Apple Il files fromlocal machines to |arge
informati on services possible; otherwise, a file's attribute
i nformati on would be lost. Use of Binary Il to archive files
rather than sinply maintain their attributes stretches it beyond
its original intent.
Adding all of these features to the existing Binary Il standard woul d be
nearly imnpossible without violating the existing standard and causing a great
deal of confusion. Although Binary Il is flexible, it is sinply unable to
address all of these concerns without alienating existing Binary Il extraction
prograns.

To provide sone differentiation between standards and provide a better
functioning format, this Note presents a new standard called NuFX (NuFile
eXchange for the Apple Il; pronounced newF-X). NuFX fixes the problens that
Appl e 11gs users would soon be experiencing as other filing systenms becomne
available for GS/0S. NuFX attenpts to stema set of problens before they have
a chance to develop. NuFX provides all of the features of Binary |l, but goes
further to allow the user the ultimate in flexibility, useful ness and

per f or mance.

Additional Date/ Tine Data type

Date/ Time (8 Bytes):

+000 second Byt e The second, O through 59.
+001 m nut e Byt e The m nute, O through 59.

+002 hour Byt e The hour, 0 through 23

+003 year Byt e The current year minus 1900.

+004 day Byt e The day, O through 30.

+005 nmont h Byt e The month, O through 11 (0 = January).
+006 filler Byt e Reserved, nust be zero.

+007 week Day Byt e The day of the week, 1 through 7 (1 = Sunday).
The format of the Date/Tine field is identical to that described for the
ReadTi meHex call in the Apple |Ilgs Tool box Reference Manual .

| mpl enent ati on

Figure 1 illustrates the basic structure of a NuFX archive.

| First Record | Next Record |
I I I
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| Master Header | Header | Dat a | Header | Dat a |
I I I I I I

Fi gure 1-NuFX Archive Structure

A single master header block contains val ues which describe the entire archive
(those with knowl edge of structured programm ng may consider them archive

gl obal s). Each of the succeedi ng header bl ocks contains only infornation
about the record it precedes (consider each an archive local).

Each header block is followed by a list of threads, which is followed by the
actual threads. The data for each thread may be a data fork, resource fork
message, control sequence for a NuFX utility program or alnost any kind of
sequenti al data.

Possi bl e Bl ock Conbi nati ons:
The bl ocks nust occur in the follow ng fashion
Mast er Header Bl ock containing N entries

Header Bl ock

Threads |ist:
filenane_thread (16 bytes)
message_thread (16 bytes)
data thread (16 bytes)

filehane_thread's data (filenanme_thread' s conp_thread_eof # of bytes)
nmessage_thread's data (nessage thread' s conp_thread_eof # of bytes)
data_thread's data (data thread' s conp_thread_eof # of bytes)

Next Header Bl ock (notice no second Master Header bl ock)
Threads |ist (message, control, data or resource)

Nth Header Bl ock
Threads |ist (message, control, data or resource)

Mast er Header Bl ock Contents

+000 nufile_id 6 Bytes These six bytes spell the word "NuFile" in
alternating ASCII (low, then high) for
uni queness. The six bytes are $4E $F5 $46
$E9 $6C $E5

+006 master_crc Vord A 16-bit cyclic redundancy check
(CRC) of the remaining fields in this
bl ock (bytes +008 through +047). Any
prograns which nodify the master header
bl ock nust recal culate the CRC for the
mast er header. (see the section "A Sanple
CRC Algorithni') The initial value of this
CRC i s $0000.

+008 total _records Long The total nunber of records in this

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 214 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

archive file. It is possible to chain
multiple records (files or disks)
together, as it is possible to chain
different types of records together (m xed
files and disks).
+012 archi ve_creat e_when
Date/ Time The date and time on which this archive
was initially created. This field should
never be changed once initially witten.
If the date is not known, or is unable to
be calculated, this field should be set to
zero. |If the weekday is not known, or is
unable to be calculated, this field should
be set to null.
+020 ar chi ve_nod_when
Date/ Time The date of the last nodification to this
archive. This field should be changed
every tinme a change is nmade to any of the

records in the archive. |If the date is
not known, or is unable to be cal cul ated,
this field should be set to zero. |f the

weekday is not known, or is unable to be
calcul ated, this field should be set to

nul I .
+028 mast er _version
Wor d The master version nunber of the NuFX
archive. This Note describes
mast er _versi on $0002, for which the next
ei ght bytes are zeroed.
+030 reserved 8 Bytes Must be null ($00000000).
+038 mast er _eof Long The I ength of the NuFX archive, in

bytes. Any prograns which nodify the

I ength of an archive, either increasing it
or decreasing it in size, nmust change this
field in the master header to reflect the
new si ze.

Header Bl ock Contents:

Fol I owi ng the Master Header block is a regular Header Bl ock, which precedes
each record within the NuFX archive. A cyclic redundancy check (CRC) has been
provi ded to detect archives which have possibly been corrupted. The only tine
the CRC should be included in a block is for the Master Header and for each of
the regul ar Header Bl ocks. The CRC ensures reliability and data integrity.

+000 nuf x_i d 4 Bytes These four bytes spell the word "NuFX" in
alternating ASCII (low, then high) for
uni queness. The four bytes are $4E $F5
$46 $D8.

+004 header _crc Vord The 16-bit CRC of the renaining
fields of this block (bytes +006 through
the end of the header block and any
threads following it). This field is used
to verify the integrity of the rest of the
bl ock. Progranms which create NuFX
archives nmust include this in every
header. It is up to the discretion of the
extracting programto check the validity
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+006

+008

+010

+014

+016

of this CRC. Any progranms which night
nodi fy the header of a particular record
nmust recal cul ate the CRC for the header
bl ock. The initial value for this CRCis
zero ($0000).

attrib_count Wor d This field describes the I ength of
the attribute section of each record in
bytes. This count neasures the distance
in bytes fromthe first field (offset
+000) up to and including the
filenane_length field. By convention, the
filenane_length field will always be the
|l ast 2 bytes of the attribute section
regardl ess of what has preceded it.

ver si on_numnber

Wor d Version of this record. If version_nunber
is $0000, no option_list fields are
present. |If the version_nunber is $0001
option_list fields nmay be present. |f the

version_nunber is $0002 then option_list
fields may be present and a valid CRC 16
exists for the conpressed data in the data
threads of this record. |If the
ver sion_nunber is $0003 then option_list
fields may be present and a valid CRC 16
exi sts for the unconpressed data in the
data threads of this record. The current
version nunber is $0003 and shoul d al ways
be used when maki ng archives.
total _threads Long The nunber of thread subrecords
whi ch shoul d be expected i medi ately
following the filename or pathnane at the
end of this header block. This fieldis
extrenely inportant as it contains the
i nformati on about the length of the |ast
third of the header.
file sys_ id Wor d The native file systemidentifier
$0000 reserved
$0001 Pr oDOS/ SOS
$0002 DCS 3.3
$0003 DCS 3.2
$0004 Apple Il Pasca
$0005 Maci nt osh HFS
$0006 Maci nt osh MFS
$0007 Lisa File System
$0008 Appl e CP/IM
$0009 reserved, do not use (The
GS/ OS Character FST returns
this val ue)
$000A Ms- DOS
$000B High Sierra
$000C | SO 9660
$000D Appl eShar e
$000E- $FFFF Reserved, do not use
If the file systemof a disk being
archived is not known, it should be set to
zero.
file_sys_info Word I nformation about the current filing
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system The |low byte of this word (of fset
+016) is the native file system separator
For ProDCS, this is the slash (/ or $2F).
For HFS and GS/OS, the colon (: or $3F) is
used, and for MsS-DOS, the separator is the
backsl ash (\ or $5C). This separator is
provided so archival utilities may know
how to parse a valid file or pathnane from
the filename field for the receiving file.
GS/ S archival utilities should not
attenpt to parse pathnames, as it is not
possible to build in syntax rules for file
systens not currently defined. |Instead,
pass the pathnane directory to GS/CS and
attenpt translation (asking the user for
suggestions) only if GS/COS returns an
"Invalid Path Name Syntax" error. The
hi gh byte of this word is reserved and
shoul d remai n zero
+018 access Fl ag Long Bits 31-8 reserved, nmust be zero

Bit 7 (D 1 = destroy enabl ed

Bit 6 (R 1 renane enabl ed

Bit 5 (B) 1 file needs to be

backed up
Bits 4-3 reserved, nust be zero
Bit 2 (I) 1 file is invisible

Bit 1 (W 1 = wite enabled
Bit 0 (R 1 read enabl ed
+022 file_type Long The file type of the file being archived.
For ProDCS 8 or GS/COS, this field should
al ways be what the operating system
returns when asked. For disks being
archived, this field should be zero
+026 extra_type Long The auxiliary type of the file being
archived. For ProDOS 8 or GS/CS, this
field should al ways be what the operating
systemreturns when asked. For disks
being archived, this field should be the
total number of blocks on the disk
+030 storage_type Wor d For Files: The storage type of the
file. Types $1 through $3 are standard
(one-forked) files, type $5 is an extended
(two-forked) file, and type $Dis a
subdi rectory.

file_sys_bl ock_size

Wor d For Di sks: The block size used by the
devi ce should be placed in this field.
For exanple, under ProDCS, this field will
be 512, while for HFS it mi ght be 524.
The GS/OS Volune call will return this
information if asked.

+032 creat e_when Date/ Time The date and tinme on which

this record was initially created. |If the
creation date and tinme are available from
a di sk device, this information should be

included. |f the date is not known, or is
unable to be calculated, this field should
be set to zero. |If the weekday is not
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known, or is unable to be calculated, this
field should be set to zero.

+040 nmod_when Date/ Time The date and tine on which this record was
| ast nodifi ed. If the nodification date
and tinme are avail able froma di sk device
this informati on should be included. |If
the date is not known, or is unable to be
calculated, this field should be set to
zero. |If the weekday is not known, or is
unable to be calculated, this field should
be set to zero

+048 ar chi ve_when Date/ Tine The date and tine on which
this record was placed in this archive
If the date is not known, or is unable to
be calculated, this field should be set to
zero. |If the weekday is not known, or is
unable to be calculated, this field should
be set to zero

The followi ng option_list information is only present if the NuFX version
number for this record is $0001 or greater

+056 option_size Wor d The length of the FST-specific
portion of a GS/CS option_|list returned by
GS/CS. This field may be $0000,
i ndi cating the absence of a valid
option_list.

A G5/ CS option_list is formatted as fol |l ows:

+000 buf fer_si ze
Wor d Size of the buffer for GSSCS to
pl ace the option_list in, including
this count word. This nust be at

| east $2E.
+002 list_size
Wor d The nunber of bytes of information
returned by GS/ CS.
+004 file_sys_ID
Wor d Afile systemID word (see |ist
above) identifying the FST owni ng
the file in question
+006 option_bytes
Byt es The bytes returned by the FST.

There are (buffer_size - 6) of them

The option_list contains information specific to native file systens that

GS/ CS doesn't normally use (such as true creator_type, file type, and access
privileges for AppleShare). QOher FSTs released in the future will follow
simlar conventions to return native file systemspecific paraneters in the
option_list. Information in the option_list should always be copied fromfile
to file.

The val ue option_size in the NUFX header is the value of list_size mnus two.
I medi ately followi ng the option_size count word are (list_size - 2) bytes.
To pass these values back to the destination file system construct an
option_list with a suitably large buffer_size, a list_size of the NuFX
option_size + 2, the file_sys id of the source file, and the FST-returned
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option_bytes.

+058 list_bytes Byt es FST-specific bytes returned in an
option_list. These are the bytes in the
GS/ CS option_list not including the FST ID
word. There are option_size of them |If
option_size is an odd nunber, one zero
byte of padding is added to keep the bl ock
size an even nunber.

Because the attributes section does not have a fixed size, the next field nust
be found by | ooking two bytes before the offset indicated by attrib_count
(+006) .

+attrib_count - 2
filename_l ength
Wor d bsol ete, should be set to zero. In
previ ous versions of NuFX, this field was
the length of a file nane or pathnane
i medi ately following this field.

To allow the inclusion of future
additional parameters in the attributes
section, NuFX utility prograns should rely
on the attribs _count field to find the
filename_l ength field.

Current convention is to zero this field
when buil ding an archive and put the file
or pathnane into a filenane thread so the
record can be renaned in the archive
Archi val prograns shoul d recogni ze both
met hods to find a valid file name or
pat hnare.
+attrib_count

filenane Byt es Fil ename or partial pathnane if
applicable. If this is a disk being
archived, then the volume_name shoul d be
included in this field. |If a volume name
is included in this field, a separator
shoul d not be included in, or precede the
name. |f a volume nane is not avail abl e,
then this field should be zeros.

If a partial pathname is specified, the
directories to which the current pathname
refers need not have preceded this
particular record. The extraction program
must test each referenced directory
individually. |If the directory in
guestion does not exist, the extracting
program shoul d create it.

Any utility which extracts file froma
NuFX archi ve must not assune that this
field will bein aformt it is able to
handle. In particular, extraction
progranms shoul d check for syntax
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unacceptable to the operating system under
whi ch they run and perform what ever
conversions are necessary to parse a | ega
filenane or pathname. |n general, assume
not hing. (GS/ OS prograns shoul d pass the
filenanme or pathnane directly to GS/OS
and only attenpt to convert the nane if
GS/ CS returns an "invalid pathname syntax"
error.)

Both high and | ow ASCI| values are valid
but may not nean the sane to each file
system (for exanple, all eight bits are
significant in AppleShare pathnanmes while
only seven are significant in ProbDCS

pat hnanes) .

Thr eads

Thread Records are 16-byte records which i nmediately follow the Header Bl ock
(conmposed of the attributes and file name of the current record) and describe
the types of data structures which are included with a given record. The
nunber of Thread Records is described in the attribute section by a Wrd,
total _threads

Each Thread Record should be checked for the type of information that a given
utility programcan extract. |If a utility is incapable of extracting a
particul ar thread, that thread should be skipped (with the exception of
extended files under ProDCS 8, which should be dearchived into Appl eSingle

format, or both threads should be skipped). If a utility finds a redundancy
in a Thread Record, it nust decide whether to skip the record or to do
something with that particular thread (i.e., if a utility finds two

message_thread threads it can either ignore the second one or display it.
Likewise, if a utility finds two data_thread threads for the sanme file, it
shoul d i nspect the thread _kind of each. |If they match, it can either
overwite the first thread extracted, or warn the user and skip the second
t hr ead) .

Thread records can be represented as foll ows:

+000 thread_cl ass Wor d The classification of the thread:
$0000 nessage_t hread
$0001 control _thread
$0002 dat a_t hread
$0003 fil enanme_t hread
+002 thread format Word The format of the data within the thread:
$0000 Unconpr essed
$0001 Huf f man Squeeze
$0002 Dynamic LZW 1 (Shrinklt
speci fic)
$0003 Dynamic LZW 2 (Shrinklt
speci fic)
$0004 Uni x 12-bit Conpress
$0005 Uni x 16-bit Conpress
+004 t hread_ki nd Wor d Describes the kind of data within
the thread.
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thread_kind nust be interpreted on the basis of thread class. See the table
bel ow for the currently defined thread_kind interpretations:

class $0000 class $0001 cl ass $0002 cl ass $0003
ki nd $0000 ASCI| text create directory data fork of file filenane
ki nd $0001 see bel ow undefi ned di sk i mage undefi ned
ki nd $0002 see bel ow undefi ned resource fork of file wundefined
+006 thread_crc Wor d For version_nunber $0003, this field

is the CRC of the original data before it
was conpressed or ot herw se transforned.
The CRC-16's initial value is set to $FFFF.
+008 t hread_eof Long The I ength of the thread when unconpressed.
+012 conp_t hr ead_eof
Long The I ength of the thread when conpressed.

Cl ass $0000 wi th kind $0000 is obsol ete and shoul d not be used.

Cl ass $0000 with kind $0001 has a predefined conp_thread eof and a thread_eof
whose | ength may change. This way, a certain anount of space may be allocated
when a record is created and edited |l ater.

Class $0000 with kind $0002 is a standard Apple lIlgs icon. conp_thread_eof is
the length of the icon inage; thread eof is ignored.

Cl ass $0003 with kind $0000 has a predefined conp_thread eof and a thread_eof
whose | ength may change. After this record is placed into the archive, the
thread_eof can be changed if the nanme is changed, but the |length of the nane
may not extend beyond the space allocated for it, conp_thread eof.

A thread_format of $0001 indicates Huffman Squeeze. NuFX's Huffman is the
sane Huffrman used by ARC v5.x, SQ and USQ the source of which is publicly
avail abl e and was originally witten by Richard G eenlaw. The first word of
the thread data is the nunmber of nodes followed by the Huffman tree and the
actual data. This is also the same al gorithm decoded by the Apple Il version
of USQ witten by Don Elton. The C source to this is w dely avail able.

A thread_format of $0002 indicates a special variant of LZW(LZW 1) used by
Shrinklt. The first two bytes of this thread are a CRC-16 of the unconpressed
data within the thread. This CRC-16 is initialized to zero ($0000). The third
byte is the | owlevel volume nunber used by the eight-bit version of Shrinklt
to format 5.25" disks. The fourth byte is the run-length character used to
decode the rest of the thread. The data which conprises the conpressed file
or disk immedi ately follows the RLE character

VWhen Shrinklt conpresses a file, it reads 4096-byte chunks of the file unti
it reaches the file's EO-. The last 4096-byte chunk is padded with zeroes if
the file's length is not an exact nultiple of 4096. Conpressing a disk is

al so done by reading sequential blocks of 4096-bytes.

Each 4K chunk is first conpressed with RLE conmpression. The RLE character is
determ ned by reading the fourth byte of the thread. The RLE character which
is used by nost current versions of Shrinklt is $DB. A run of characters is
represented by three bytes, consisting of the run character, the nunber of
characters in the run and the character in the run. |If the 4K chunk expands
after being conpressed with RLE then the unconpressed 4K chunk is passed to
the LZW conpressor. |If the 4K chunk shrinks after being conpressed with RLE
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then the RLE-conpressed i mage of the 4K chunk is passed to the LZW conpressor

Shrinklt's LZW conpressor individually conpresses each 4K chunk passed to it
by using variable length (9 to 12 bits) codes. The way that Shrinklt's LZW
compressor functions is alnost identical to the algorithmused in the public
domain utility Conpress. The first code is $0101. The LZWstring table is
cl eared before conpressing each 4K chunk. |If the conpressed chunk increases
in size, then the previous 4K chunk (which may be run-1| ength-encoded or just
unconpressed data) is witten to the file.

The first word of every 4K chunk is aligned to a byte boundary within the file
and is the length which resulted fromthe attenpt at conpressing the chunk
with RLE. |If the value of this word is 4096, then RLE was not successful at
conmpressing the chunk. A single byte follows the word and i ndi cates whet her
or not LZWwas performed on this chunk. A value of zero indicates that LZW
was not used, while a value of one indicates that LZWwas used and that the
chunk nust first be deconpressed with LZW before doing any further processing.

To deconpress a file, each 4K chunk rmust first be expanded if it was
conmpressed by LZW |If the 4K chunk wasn't conpressed with LZW then the word
whi ch appears at the begi nning of each chunk nust be used to determine if the
data for the current chunk needs to be processed by the run-1length decoder.

If the value of the word is 4096, then run-length decodi ng does not need to
occur because the data i s unconpressed.

If the word indicates that the | ength of the chunk after bei ng deconpressed by
LZWis 4096-bytes |long, then no run-length decodi ng needs to take place. |If
value of the word is | ess than 4096 then the chunk must be run-1length decoded
to 4096 bytes.

There are four varying degrees of conpression which can occur with a chunk: it
can be unconpressed data. It can be run-Ilength-encoded data wi thout LZW
conmpression. It can also be unconpressed data on which RLE was attenpted (but
failed) and then was subsequently conpressed with LZW O, finally, the chunk
can be conpressed with RLE and then al so conpressed with LZW

A thread_format of $0003 indicates a special variant of LZW(LZW 2) used by
Shrinklt. The first byte is the | owlevel volunme nunber used by the eight-bit
version of Shrinklt to format 5.25" disks. The second byte is the run-length
character used to decode the rest of the thread. The data which conprises the
compressed file or disk imediately follows the second byte of the thread.

The format of LZW2 is alnost the same as LZW1 with a few exceptions. Unlike
LZW1, where the LZWstring table is automatically cleared before each 4K
chunk is processed, the LZWstring table used by LZW?2 is only cl eared when
the table becones full, indicating a change in the redundancy of the source
text. Not clearing the string table al nost always yields inproved conpression
rati os because the conpressor's dictionary is not being depleted every 4K and
| arger strings are allowed to accunmul ate. The clear code used by Shrinklt is
$100. Whenever the deconpressor sees a $100 code, it nust clear the string
tabl e.

The string table is also cl eared when the conpressor has to "back track"
because a 4K chunk becane | arger. \Whenever a chunk that is not conpressed by
LZWis seen by the deconpressor, the LZWstring table nust be cleared. Bits
0-12 of the first word of each chunk in a LZW2 thread indicate the size of
the chunk after being conpressed with RLE. The high bit (bit 15) indicates
whet her or not LZWwas used on the chunk. |If LZWwas not used (bit 15 = 0),
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the data for the chunk immediately follows the first word. |[|f LZWwas used
(bit 15 = 1), a second word which is a count of the total nunber of bytes used
by the current chunk follows the first word. The mark of the next chunk can
be found by taking the mark at the beginning of the current chunk and addi ng
the second word to it, using that as an offset for a ProDOS 8 or GS/ OS Set Mar k
call. This is not normally necessary because the next chunk is processed

i Mmedi ately after the current chunk

This second word is an inprovement over LZW1 because if a chunk becones
corrupted, but the second word is valid, the next chunk can be found and nost
of the file recovered. The second word is not needed (and not present) when
LZWis not used on the chunk because the first word is also a count of the
nunber of bytes which follow that word

A thread_format of $0004 indicates that a maxi nrumof 12 bits per LZW code by
Conpress was used to build this thread. The actual thread data contains
Conpress's usual three-byte signature, the third byte of which contains the
actual nunber of bits per LZWcode that was actually used. The nunber of bits
may be | ess than or equal to 12. Optinmally, this requires (at 12 bits) a 16K
hash table to decode and shoul d be used only for transferring to machines with
limted amounts of nmemory. The C source to Conpress is in the public domain
and is wdely avail abl e.

A thread_format of $0005 indicates that a maxi mumof 16 bits per LZW code by
Conpress was used to build this thread. The actual thread data contains
Conpress's usual three-byte signature, the third byte of which contains the
actual nunber of bits per LZWcode that was actually used. The nunber of bits
may be less than or equal to 16. Optimally, this requires (at 16 bits) a 256K
hash table to decode. The C source to Conpress is in the public domain and is
wi dely avail abl e.

If a control _thread indicates that a directory should be created on the
destination device, the path to be created nust take the formof a ProDOS
partial pathname. That is, the path nmust not be preceded with a vol ume nane.
For exanple, /Stuff/SubDir is an invalid path for this control _thread, while
SubDi r/ Anot her SubDi r is valid.

If a control _thread indicates that a path is to be created, all subdirectories
that are contained in the pathnane nmust be created

control thread threads will eventually be used to control the execution of
utility progranms by allowing themto create, renane, and delete directories
and files and to nove and nodify files. A formof scripting | anguage wll
eventually be able to allow utility programs to performthese actions
automatically. control _thread threads will allow extraction prograns to
perform operations simlar to those of the Apple Ilgs Installer, allow ng
updates to program sets dependent on such things as creation or nodification
dates and version nunbers.

Extra I nformation
If the file systemof a particular disk is not known, the file sys id field
shoul d be set to zero, the volune nane should al so be zeroed, and all the

other fields pertaining only to files should be set to zero.

If the file systemof a particular disk is known, as many of the fields as
possi bl e should be filled with the correct information. Fields which do not
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pertain to an archived di sk should remain set to zero

If an entire disk is added to the archive w thout sone form of conpression
(i.e., record_format = unconpressed), then the bl ocks which conprise the disk
i mge nust be added sequentially fromthe first through the | ast block. Since
there will be no character included in the data streamto mark the end or

begi nning of a bl ock, extraction prograns should rely on the
file_sys_block _size field to deternine how many bytes to read fromthe record
to properly fill a block.

Sone Useful Thread Al gorithns:
The beginning of the thread records can be found with the foll ow ng al gorithm

Threads := (mark at begi nning of header) + (attrib_count) +
(filenane_l ength)

The end of the thread records can be found with the follow ng al gorithm
endOf Threads := Threads + (16 * total threads)
The beginning of a data_thread can be found with the foll owi ng fornul a:

Data Mark := endOf Threads + (conp_thread eof of all threads in the thread
list which are not data prior to finding a data_thread)

The begi nning of a resource_thread may be found with the follow ng al gorithm

Resource Mark := endOf Threads + (conp_thread_eof of all threads in the
thread list which are not data prior to finding a
resour ce_t hread)

The next record can be found using the follow ng al gorithm
Next Mark := endOf Threads + (conp_t hread_eof of each thread)
The file nane and its I ength can be found with the follow ng al gorithm

if (filename_l ength > 0)

t hen
Il ength of filename is filenane_| ength;
filenane is found at attrib_count;

el se
| ook through list of threads for a filenane_thread;
if you find one, then length of filenanme is thread_eof;
if you don't find one, then you don't have a fil enane.

Directories

Directories are handl ed al nbst the same way that nornal files are handled with
the exception that there will be no data in the thread which follows the
entry. A Thread Record nust exist to informa utility that a directory is to
be created through the use of the proper control thread val ue.

Directories do not necessarily have to precede a record which references a
directory. For example, if a record contains Stuff/MStuff, the directory
Stuff need not exist for the extracting programto properly extract the
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record. The extracting program nust check to see if each of the directories
referenced exist, and if one does not exist, create it. Wile this nethod

pl aces a great burden on the abilities of the extraction program it avoids
the anomalies associated with the deletion of directories within an archive.

A Sample CRC Al gorithm

Paper Bag Productions provides the source code to a very fast routine which
does the CRC cal cul ation as needed for NuFX archives. The routine makelLookup
needs to be called only once. After the first call, the routine doByte should
be called repeatedly with each new byte in succession to generate the

cumul ative CRC for the block. The CRC word should be reset to null ($0000)
bef or e begi nni ng each new CRC

This is the sanme CRC cal cul ati on which is done for CRC/ Xnodem and Ynodem  The
code is easily portable to a 16-bit environnent |ike the Apple Ilgs. The only
detrinental factor with this routine is that it requires 512 bytes of nmin
menory to operate. |If you can spare the space, this is one of the fastest
routi nes Paper Bag Productions knows to generate a CRC-16 on a 6502-type

machi ne.

The CRC word shoul d be reset to $0000 for normal CRC-16 and to $FFFF before
generating the CRC on the unpacked data for each data thread.

fast crc routine based on table | ookups by

Andy Nicholas - 03/30/88 - 65C02 - easily portable to nnbs 6502 al so.
easily portable into orca/mfornmat, just snip and save.

Modi fied for generic EDAsmtype assenblers - MD 6/19/89

* Ok Ok Ok Ok

X6502 turn 65c02 opcodes on

makelLookup
LDX  #0 zero first page
zeroLoop STZ crclo, x zero crc | o bytes
STZ crchi,x zero crc hi bytes
I NX

BNE zer oLoop

* the following is the normal bitw se conputation
* tweeked a little to work in the tabl e-naker

docrc

LDX  #0 nunber to do crc for
fetch TXA

EOR crchi,x add byte into high

STA crchi, X of crc

LDY  #8 do 8 bits
| oop ASL crclo, x shift current crc-16 left
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ROL crchi, x
BCC | oopl

* if previous high bit wasn't set, then don't add crc
* pol ynom al ($1021) into the cunulative crc. else add it.

LDA crchi,x add hi part of crc poly into
EOR  #%$10 currul ative crc hi
STA crchi, x
LDA crclo, x add o part of crc poly into
EOR  #%21 curul ative crc lo
STA crclo, X
| oopl DEY do next bit
BNE | oop done? nope, | oop
I NX do next number in series (0-255)
BNE fetch didn't roll over, so fetch nore
RTS done
crclo ds 256 space for |low byte of crc table
cr chi ds 256 space for high bytes of crc table

*
* do a crc on 1 byte/fast

* on initial entry, CRC should be initialized to 0000
* on entry, A = byte to be included in CRC

* on exit, CRC = new CRC

*

doByt e
EOR crc+l add byte into crc hi byte
TAX to make offset into tables
LDA crc get previous | o byte back
EOR crchi,x add it to the proper table entry
STA crc+l save it
LDA crclo, x get new |l o byte
STA crc save it back
RTS al | done
crc dw 0000 curmul ative crc for all data

The following CRC check is witten in APWassenbler format for an Apple Ilgs
with 16-bit nenory and registers on entry.

crcByte start

crc equ $0

crca equ $2

crcx equ $4

crctenp equ $6
sta crca 4
St x Crcx 4
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CRC- 16

&rchtabI

eor crc+l on entry, nunber to add to CRC 4
and #$00f f isin (A 3
asl a 2
t ax 2
| da crcl6Tabl e, x 5
and #$00f f 3
sta crcTenp 4
| da crc-1 4
eor crcl6Tabl e, x 5
and #$f f 00 3
ora crcTenp 4
sta crc 4
| da crca 4
| dx crcx 4
rts cycles = 59
Pol ynom al = $1021

e anop

dc i $0000, $1021, $2042, $3063, $4084, $50ab, $60c6, $70e7

dc i'$8108, $9129, %$alda, $bl6b, $cl1l8c, S$dlad, $elce, $flef

dc i'$1231, $0210, $3273, $2252, $52b5, $4294, $72f7, $62d6

dc i'$9339, $8318, $b37b, $a35a, $d3bd, $c39c, $f3ff, $el3de

dc i'$2462, $3443, $0420, $1401, $64e6, $74c7, $44a4, $5485

dc i ' $ab6a, $b54b, $8528, $9509, $eb5ee, $f5c¢cf, $cbac, $d58d

dc i ' $3653, $2672, $1611, $0630, $76d7, $66f6, $5695, $46b4

dc i ' $b75b, $a77a, $9719, $8738, $f7df, $e7fe, $d79d, $c7bc

dc i'$48c4, $58e5, $6886, $78a7, $0840, $1861, $2802, $3823

dc i'$c9cc, $d9ed, $e98e, $f9af, $8948, $9969, $a90a, $b92b

dc i ' $5af 5, $4ad4, $7ab7, $6a96, $la7l, $0a50, $3a33, $2al2

dc i ' $dbfd, $cbdc, $fbbf, $eb9e, $9b79, $8b58, $bb3b, S$abla

dc i'$6cab, $7c87, $4ced, $5cch, $2c22, $3c03, $0c60, $lc41l

dc i ' $edae, $fd8f, $cdec, $ddcd, $ad2a, $bdOb, $8d68, $9d49

dc i'$7e97, $6eb6, $5ed5, $4ef4, $3el13, $2e32, $1e51, $0e70

dc i'$ffof, S$efbe, $dfdd, $cffc, $bfilb, $af3a, $9f59, $8f78

dc i'$9188, $81a9, $bilca, $aleb, $d10c, $cil2d, $f1l4e, $elof

dc i'$1080, $00al, $30c2, $20e3, $5004, $4025, $7046, $6067

dc i'$83b9, $9398, $a3fb, $b3da, $c33d, $d31lc, $e37f, $f35e

dc i'$02b1, $1290, $22f3, $32d2, $4235, $5214, $6277, $7256

dc i ' $b5ea, $abcb, $95a8, $8589, $f56e, $e54f, $d52c, $c50d

dc i'$34e2, $24c3, $14a0, $0481, $7466, $6447, $5424, $4405

dc i'$a7db, $b7fa, $8799, $97b8, $e75f, $f 77e, $c71d, $d73c

dc i'$26d3, $36f2, $0691, $16b0, $6657, $7676, $4615, $5634

dc i'$d94c, $c96d, $f90e, $e92f, $99c8, $89e9, $b98a, $a%ab

dc i'$5844, $4865, $7806, $6827, $18c0, $08el, $3882, $28a3

dc i'$cb7d, $db5c, $eb3f, $fble, $8bf9, $9bd8, $abbb, $bb9a

dc i ' $4a75, $5a54, $6a37, $7ale, $0afl, $1lad0, $2ab3, $3a92

dc i ' $fd2e, $edOf, $dd6c, $cd4d, $bdaa, $ad8b, $9de8, $8dc9

dc i'$7c26, $6¢c07, $5c64, $4c45, $3ca2, $2c83, $1cel, $0ccl

dc i'$ef 1f, $ff3e, $cfsd, $df 7c, $af 9b, $bfba, $8fd9, $9ff8

dc i'$6el7, $7e36, $4e55, $5e74, $2e93, $3eb2, $0edl, $lefO

end
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $EO0 (224)

Auxiliary Type: $8004

Ful I Nane: Davex archived vol une

Short Nane: Davex archived vol une

Witten by: Dave Lyons May 1990

Files of this type and auxiliary type contain an archived i mage of a ProDCS
vol une.

Davex is a ProDOS 8 command-1ine shell and program | auncher conpatible wth
all Apple Il conputers that can run ProDOS 8. It supports stuff like

wi | dcards, command history, print spooling, sorted directory listings, and
operations on whole directory structures. You can add your own assenbl y-

| anguage conmands, too. Davex also allows (coincidentally) saving an i mage of
any ProDOS volume into a file and restoring it later.

For nore informati on on Davex, contact:

DAL Systens

P. 0. Box 875

Cupertino, CA 95014

Attention: Davex Technical Support

File Structure

The first 512 bytes of a Davex archived volunme are a header, described under
"File Format" in this Note. After the header cones 512 bytes for each bl ock
on the saved volune, fromzero on up. For blocks that are unused, you can
just set the file mark ahead 512 bytes instead of witing 512 zero bytes--this
way the unused bl ocks do not take up di sk space, so the resulting file is only
a few bl ocks larger than the nunber of used bl ocks on the original volune.

If you run out of roomwhile you are creating an archived volune file, close
the file and start another one with the sane nane on a new di sk. The
fileNunber field in the header is one in the first file, two in the second
file, and so on.

This file format is suitable for ProDCS, but it is |less useful on a file
system (such as Appl eShare) that does not allow for sparse files. A Davex
archived volune file on an Appl eShare server always takes up nore bl ocks than
the original volune contains.

Fil e Fornat
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i dentityCheck (+000) 16 Bytes These 16 bytes are
required for historical reasons
(there didn't used to be a specia
file type and auxiliary type to
identify these files). The required
value is $60 foll owed by "VSTORE
[ Davex]" and a $00. The characters
have their high bits off.

fil eFor mat (+016) Byt e Must be $00. A nonzero val ue
means the file format has changed in
a way that isn't conpatible with the
current definition

vstoreVers (+017) Byt e Versi on of Davex vstore
command used to create this file
(others use $00).

vrestoreVers (+018) Byt e M ni mum ver si on of the Davex
vrestore conmand needed to read this
file. Use $10 (version 1.0).

reserved (+019) 13 Bytes Reserved for future use

devi ceNum (+032) Byt e ProDOS 8 devi ce nunber of the
device that this file is a volunme
imge from |Informational only.

t ot al Bl ocks (+033) Long Nunmber of bl ocks on the saved
vol une.

usedBl ocks (+037) Long Nunber of used bl ocks on the
saved vol une.

vol uneNane (+041) String Nanme of the saved

volume, with a leading length byte.
This field is 16 bytes long. If the
name is shorter than 15 characters,
the remaining bytes are unused and
shoul d be zero.

reserved (+057) 7 Bytes Reserved for future use

fileNunber (+064) Byt e This field contains one for
the first file of an archive, n in
the nth file (see above).

startingBl ock (+065) Long Bl ock nunber corresponding to
the data starting at offset (+512)
inthis file.

reserved (+069) 443 Byt es Reserved for future use

t heBl ocks (+512) 512*n Bytes 512 bytes of data for
each bl ock of the saved vol une
recorded in this file where n is the
nunmber of bl ocks.

Furt her Reference

o ProDCS 8 Techni cal Reference

### END OF FI LE FTN. EO. 8004
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $EO0 (224)

Auxiliary Type: $8006

Ful I Nane: EZ Backup Saveset docunent

Short Name: EZ Backup Saveset docunent

Witten by: Pet er Easdown and Matt Deat her age Sept ember 1990

Files of this type and auxiliary type contain savesets as produced by
EZBackup.

EZ Backup is a backup utility that runs under GS5/CS. It provides the ability
to backup to either a renovable bl ock device or to files under any avail abl e
file system

For nore information on EZ Backup, contact:
EZ- Soft Pty. Ltd.
G P. O Box 880
Sydney, N.S. W, 2001
Australia
Tel ephone: 011.61. 2. 365. 1271
Appl eLi nk:  AUST0367

The EZ Backup file format is copyrighted (C) 1990 by EZ-Soft Pty. Ltd. and is
printed here with perm ssion.
Definitions

The following definition is used in this docunent in addition to those defined
for all Apple Il file types

Dat e/ Ti me An eight-byte date/tine record as used by GS/CS and the
M scel | aneous Tool s.
The File Fornmat

EZ Backup savesets are divided into three major segnents: the header, the
file list and the data.

The Header

The header contains information relating to the saveset as a whole. It is a
fixed length of 1,024 ($400) bytes and is defined as foll ows:
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backupDat eTi ne (+000) Date/Tinme
The date and time on
whi ch t he backup took pl ace.

fileCount (+008) Word The nunber of files stored in
the saveset.

rootDirectory (+010) 512 Bytes
A GS/ OS input string containing
the full pathname of the
top-1level directory of the
saveset. Note that normally
this is the volune nane of the
vol ume that was backed up.

fileList (+522) Long A pointer used at run-tine to
point to the first entry of
the file list. This field
need not be zeroed when witing
to disk.

maj Rel ease (+526) Word The mmj or rel ease conponent of
the version nunber of EZ Backup
used to create the saveset, as
a two-byte integer.

m nRel ease (+528) Word The m nor rel ease conponent of
the version nunber of EZ Backup
used to create the saveset, as
a two-byte integer.

fileSysID (+530) Weord The file systemID of the
vol ume that was backed up.

backupType (+532) Bool ean Word
A flag that indicates whether
the backup was a full backup or
an increnmental (changes only)
backup. A value of TRUE neans
the backup is increnental.

sel ected (+534) Bool ean Word
Arun-tine flag used to
indicate that all files in the
directory tree are sel ected.

A val ue of TRUE indicates that
all files are selected.

devl con (+536) Long A nunber indicating which icon
to display for the root |eve
when restoring. This is
supplied in case the
configuration of the nmachine
doing the restore differs from
that of the machine that made
the backup. Followi ng are the
i con nunbers and device types
they represent:

File Server $FFF5

CD- ROM $FFF8
5.25" Drive $FFF9
RAM Di sk $SFFFA

3.5" Disk $FFFB
5.25" Disk $FFFC
Hard Di sk $FFFD
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filelListLen (+540) Long The length in bytes of the
file list (defined later).
tot al Di sks (+544) Long The nunber of disks required

by the saveset (excluding the
di sk containing the file list).
Note that this is not rel evant
to a file-based backup since a
saveset file cannot be | arger
than the disk on which it

resides.
reserved (+548) Word Reserved for future use.
backupLen (+550) Long The total size in bytes of the

backup, including the header,
the file list and the data.
reserved (+554) 470 Bytes Reserved for future use.

The Fil e List

The file list contains a variable nunber of 128-byte records, the nunber of
which is given by the fileCount field in the header. Each file list entry is
defined as foll ows:

nextFile (+000) Long A pointer that is used at run-
time to point to the next file
inthe file list. Al though
only used a run-tine, this
field is useful in
reconstructing the directory
hi erarchy when restoring
saveset s.

filelnfo (+004) 62 Bytes A GS/OS GetDirEntry paraneter
bl ock that describes this file.

dataOrfset (+066) Long An offset in bytes fromthe
begi nning of the file that
points to the location within
the saveset at which the data
fork (if any) is stored. This
field is zero if there is no
data fork.

resOfset (+070) Long An offset in bytes fromthe
begi nning of the file that
points to the location within
the saveset at which the
resource fork (if any) is
stored. This field is zero if
there is no resource fork

optionLi st fset (+074) Long An offset in bytes fromthe
begi nning of the file that
points to the location within
the saveset at which the GS/ CS
option_list (if any) was
stored. This field is zero if
there is no option_Iist.
Not e that EZ Backup does not
currently store the option_list
for any ProDOCS fil es.

optionListLen (+078) Word The length in bytes of the
option_list (if any).
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parentFile (+080) Long A pointer that contains the
run-time address of the file
list record of the directory
that is a parent to the file
descri bed by this record.
Al t hough only used a run-tine,
this field is useful in
reconstructing the directory
hi erarchy when restoring
saveset s.

currentDir (+084) Long If the file described by this
record is a directory, this
field is a pointer to itself.
This is supplied primarily for
the restore operation so that
the directory hierarchy may
be rebuilt.

sel ected (+088) Word Used at run-tine to indicate a
file record sel ecti on node.
If this field is zero, then
sone error occurred during the
backup that prevented the file
from bei ng backed up. A
non-zero val ue indicates that
the file was correctly included
in the saveset; only attenpt to
restore files that have a
non-zero sel ecti on node.

created (+090) Bool ean Word
A flag used at restore tine to
i ndi cate whether the file was
created successfully. A value
of TRUE neans yes whil e FALSE
means no.

fileNane (+092) 36 Bytes A G5/ CS output string
containing the nane of the file.

The Dat a

The data conponent of the file contains the contents of all of the files
described in the file list in a contiguous streamof bytes. Each file begins
at a 512-byte boundary. Each file list record takes 128 bytes, and any

remai ning bytes in the last 512-byte block of the file Iist are unused.
Simlarly, all stored data forks, resource forks, and option_ lists start on
512- byte boundaries, and any remnaining bytes in their |ast 512-byte bl ocks are
unused.

Furt her Reference

0 GS/ 0S Reference

### END OF FI LE FTN. EO. 8006
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $EO0 (224)

Auxiliary Type: $800A

Ful I Nane: Repl i cat or docunent

Short Name: Repl i cat or docunent

Witten by: Josef W Wankerl & Matt Deat her age May 1992

Files of this type and auxiliary type contain inages for the disk duplicating
application Replicator

Replicator is a conmmrerical, desktop-based di sk duplicating application
avai | abl e from GS+ Magazi ne.

For nore information on Replicator or GS+ Magazi ne, contact:

GS+ Magazi ne

P. O Box 15366

Chattanooga, TN 37415-0366

Attention: Replicator Technical Support
(615) 843-3988

Areri ca Online: GSPl ushi z

Del phi : GSPI usDi z

GEni e: JWANKERL

I nternet: jwankerl @ro-gonzo.cts.com

FI LE FORVAT

A Replicator file is an extended file with an enpty data fork. The resource
fork should contain the followi ng resources:

Res Type Resource ID Contents Description

$0001 $00000001 Byt es The di sk imge, as read with a DRead
GS/ CS cal l.

$0002 $00000001 Long The bl ock count of the disk, as
returned by a GS/ OS Vol une cal l

$0003 $00000001 Wor d The bl ock size of the disk, as
returned by a GS/CS Vol une cal l

$0004 $00000001 Vord Corresponds to the state of the
Replicator disk window s "Nunmber of
copies" radio buttons. If this word

is zero, the "Mass copy" radio button
is selected; otherw se, the "Nunber of
Copi es" radio button is sel ected.

Apple ][ Computer Family Technical Documentation
File Type Notes -- Developer CD March 1993 -- 235 of 238




APPLE J[ COMPUTER FAMILY TECHNICAL INFORMATION]|

$8006 $00000001 String Nane of the disk volunme as returned by

rPString a GS/OS Volune call, with spaces on
both sides of the name, as Replicator
uses this string in a windowtitle.

$8006 $00000002 String Nane of the file systemthe di sk was

rPString formatted with. You can use the
fileSysID G5/ OS returns to natch the
nane of the file systemto those
returned by Get FSTI nf o.

$8006 $00000003 String Textual representation of the block

rPString count .

$8006 $00000004 String Textual representation of the block

rPString si ze.

$8016 $00000001 Byt es The nunber of copies to make

r Text Replicator inserts this text into the
"number of copies" Line Edit contro
in the di sk w ndow.

$8029 $00000001 Byt es The m ni mum version of Replicator

r Ver si on necessary to read this docunment. The
only defined version is 1.0. The
non-version fields of the rVersion
resource shoul d be set so the Finder
di spl ays "Requires Replicator
<versi on>".

$802A $00000001 Byt es Any conments to place in the

r Conment "Comment s" TextEdit box in the disk

wi ndow, and al so shown by the Finder
in "lcon Info." This resource is
opti onal

As an exanple, a Replicator docunent of a 128K ProDOS RAM di sk narmed ": RAMB"
set to make five copies with "Mass copy" turned off and containing no conments
woul d contain the foll ow ng resources:

Res Type Resource ID Content Description
$0001 $00000001 $00020000 (131072) bytes of disk image data
$0002 $00000001 $00000100 (256 bl ocks)
$0003 $00000001 $0200 (512 bytes per bl ock)
$0004 $00000001 $0001 (Mass copy turned off)
$8006 (rPString) $00000001 " :RAMB "
$8006 (rPString) $00000002 " Pr oDOS"
$8006 (rPString) $00000003 " 256"
$8006 (rPString) $00000004 "512"
$8016 (rText) $00000001 "5"
$8029 (rVersion) $00000001 1.0 (rel ease)
Furt her Reference
0 GS/ OS Ref erence

(0]

Appl e 11 gs Technica

### END OF FI LE FTN. EO. 800A

Not e #76, M scell aneous Resource Formats
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Apple 11
File Type Notes

Devel oper Techni cal Support

File Type: $E2 (226)

Auxiliary Type: $FFFF

Ful I Nane: EasyMount docunent

Short Name: EasyMount docunent

Witten by: Dave Lyons May 1992

Files of this type and auxiliary type contain EasyMount docunents used by the
System 6. 0 EasyMount Fi nder extension.

The EasyMbunt Finder extension in System 6.0 creates EasyMbunt docunents and
uses themto | et the user quickly connect to shared disks.

THE FI LE FORVAT

An EasyMount document has the following format. |In future versions, nore data
may be added to the end.

server Name (+000) String Nane of server to connect to.

entityName (+xxx) String Always "AFPServer". |mediately follows
server Nane.

zoneName (+xxx) String Name of zone containing server. |Imediately
foll ows entityNane.

vol uneNane (+097) 28 Bytes Nane String of specific volume to use on the

server. This field takes 28 bytes regardl ess
of the length of the String.

user Name (+125) 32 Bytes User nanme String to connect with. This field
takes 32 bytes regardl ess of the |length of
the String.

server Password (+157) 8 Bytes Password to connect with (padded with
trailing zero bytes; all zeros to connect as
Guest).

vol umePassword (+165) 8 Bytes Vol une password (padded with trailing zero
bytes). Mbdst servers do not use vol ume
passwords, and EasyMount always fills this
field with zeros.

Note that the userName field is big enough for a 31-character user name (with
I ength byte). Although 32-character user nanmes are valid under Appl eShare,
EasyMount can't deal with them (for historical reasons).

Passwords are stored UNENCRYPTED i n EasyMount docunents; finding one with a
saved password is the sane as finding that user's password to the server

Pl ease take appropriate security precautions if you save passwords in
EasyMount documents.
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Furt her Reference

0 System 6. 0 Docunent ati on

### END OF FI LE FTN. E2. FFFF
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