Finder & Applications

Our group is doing four kinds of projects for Big Bang.

First of all, we’re doing user interface, bug fix, and cosmetic improvements to existing
software. This includes updating LaserWriter Font Utility to support the Kanji LaserWriter
(LaserWriter Font Utility 2.0), imrpoving CloseView for sighted users (CloseView 1.1),
MacroMaker with an improved user interface (MacroMaker 1.1) and new versions of vari-
ous desk accessories.

Second, we’re doing support for specific hardware. This includes the Esprit control panel
the Battery desk accessory, and the Topanga video control panel.

Third, we’re doing to ma]or pro;ec ed at unprovmg the Macintosh user experience,
Installer 3.0 and 23 ; eateetbeth to make the first
few moments with the Macmtosh abe fperience, and to allow bur installation to
span more than one disk e Finder’s direct ma-
nipulation interfaq out the system previous-
ly, including mov e functions of the
Chooser and Con

Finally, we’re folloy to applications that test out the sys-
tem with two. P# (Pic gn the system disk, replacing

TeachText. It w. hportant since we'll be shipping
a new screen-dulyp FKI ps to PICT files—in color and with mul-

experimental programmmg language

Some of our specifications are more complete than others, but I hope you’ll find most of
them interesting.

Darin
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Introduction

This document describes the new Installer version 3.0, This new Installer has three main goals: 1)
to allow for multi-disk installations, 2) to address complaints that customers have with the current

Installer, and 3) to enhance the Installer By providin e. A fourth goal would be
to make structural chankes to the code itselffmaking it easier for a new userlinterface or other new
enhancements to be incprporated in future eleases

This document first

approximately in order pf i ce/priority as we see things./We tifen go into some of the issues
and reasons behind the . Many\of these requirgmenty/dictate changes to the present

software "guts" have cfangeq to suppgrt these Fhanges.
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Goovng
Requirements

To accomplish our three main goals, we have addressed many different issues. Here is a summary
of the areas we have changed for the Altair System release.

Multi-Disk Installation - System Tools releases will soon be larger than what fits on a standard 800K
floppy disk. Because of this, the driving requirement for a new version of the Installer is the
ability to install files and resources from more than one disk. The novice Macintosh user should
have available a simple, painless way of installing all of the system software (including printer
drivers) from 2 or more floppy disks onto his or her new system. Version 3.0 must support this

requirement.
Reduce Disk Swapping - If installing System Tools Version 5.0 on a Mac Plus with a single floppy

drive, over 300 disk swaps are required for the operation. In order to decrease our liability,
(Macintosh Owner Goes Stark Raving Mad — Sues Apple) Installer version 3.0 will maximize
utilization of system memory to minimize the_pymber of disk swaps needed for installation.

Minimize the Time Spent "Fipuring Sizes" - "Fighring Sjzes ..." (wait, wait, wait| wait), choose
another disk, (wait, wait, wgit, wait) How man timesfhav oyed’by this curious
habit of the current Installef? Oine of the most often h e Installer is the

1 users of the program
have similar levels of expergises Yet a bragd new Mac user w ifnply "press a button" (Just
‘Say Go!) and have all of tlfe systdm softwgre instalfed. The agvancedfuser may want to know
more specifics on which files and{resougees are bging installed and hgve more choices as to what
gets installed. Any improv®ents inn the user-jaferface shou]d addregs this difference in needs.

Context Intelligent Installation - As the number of different types of Macintoshes and hardware
configurations increases, machine or hardware specific installations will also increase. The
Installer should be smart enough to know what the target machine will be, and provide appropriate
defaults for that machine.

Installation Qver AppleShare - We should allow users to run the Installer from an AppleShare file
server. At the very least, the application should be “sharable,” the scripts should be able to handle
finding sources on an AppleShare volume, and the source files and resources for an installation
should be able to be placed on an AppleShare volume. If time permits, it would be nice if the
Installer could update running systems over AppleShare. This is a difficult problem.

- Provide More Information - The first time Macintosh user doesn't need to know exactly what is
being installed, but the more experienced user probably will want to know the versions, creation
dates, and sizes of the files and resources which can be installed. Some of this type of information
is available with the current Installer. The new Installer should provide more of this type of
information.

Leverage Off New ROMs - It is assumed that new versions of the Installer will run only on machines
with new ROMs and HFS. Much of the current Installer code can be streamlined and optimized

Fri, Jan 13,1989 Installer 3.0 ERS page 2
Apple Computer, Inc. Confidential



for this environment.

Provide More Help to the User - The new Installer should provide more complete help to the user of
all screens.

- Everyone and their mother has ideas about what the installer
of the future will look like and do. There are two parts of the installation pie — the user interface
part and the "guts" part. If we can reduce the coupling between these two parts, and provide a
robust and semi-complete set of routines to access the "guts," it will be much easier to develop
new and better user-interfaces.

=
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Terminology

A new term that we are introducing as part of our proposal is the term package. A package is a
logical group of files and resources that the user can choose to install. Examples of packages are "Mac
II System", "LaserWriter IISC", "AppleShare". These roughly equate to a script file under the current
Installer. The files and resources that make up packages are all defined in scripts. (See section on
scripts.)
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“User Interface Description

Our changes to the user interface support the goal of providing a leveled interface where we 1)
provide a simpler interface for the novice user which consists mainly of choosing a disk and clicking
Install; and 2) provide the current Installer interface with minor improvements for the more experienced
user. In both of these interfaces we will provide the user with more help.

The screen shots that we are presenting represent the Human Interface recommendations for the
Installer. They incorporate the ideas and feedback from many brainstorming sessions, ERS review
meetings, and Human Interface User Testing using Hypercard prototypes.

Initially, when the user runs the Installer, a splash screen comes up giving the user helpful
information about what the Installer does and explaining the difference between the screens. This screen
is not fixed by the Installer, it comes from a PICT’ resource in the script file. We encourage script

developers to take advantage of this splash screen to introduce the user to the software being installed.
(See section on scripts for more detail.) -

I J
@ We le's Insitafier progr

Installation
start up int Folder. Therg are Awo options:

S P your sy
appropriate system and ,DJ, printer
software for your Macintosh and puts
it in your (&) System Folder.

e Custom Install Allows you to select which software
you want to put into your System Folder.

3.0d1

The simpler screen, which we are calling the "Easy Install" screen, only comes up if there's an
appropriate "default map script” available (see section on scripts). Apple's Installation scripts for
System Software will always have default maps and we will encourage third party developers of
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Installer scripts to also take advantage of the leveled interface by providing default maps for their
scripts.

Easy Install

Click on Install to place:

¢ Mac Family Minimal System Software
Dersion 6.0.2 '

¢ Imagellriter Printer Software ll Install ]'

on the floppy disk named
blah

( Eject Disk |

» /7 Switch Disk |
| /.
/
| Custom... )
3.0a6 l/\ [ Quit J
[ |

v m y -

\./

Using the "default map" the InstalleT determines (based on the selected disk and the hardware

+i configuration of the current machine) which are the default "packages” to install. The description of
what will be installed is displayed (in this case "Universal Macintosh System 7.0" and "All Printers") in

the form of instructions to the user ("Click on Install..."). This screen lets the user select which disk to

*install on, however it does not let the user install other than the default packages.

’fo install something other than the default, the user needs to click on the "Custom..." button. This
will bring up the "Custom Install Screen":
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Custom Install

Mac Il Family System Software
Macintosh SE System Software
Macintosh Plus System Software
Macintosh Family System Software

Minimal Mac 11 Family System Software
Minimal Mac SE System Software blah
Minimal Mac Plus System Software
Minimal Mac Family System Software

6

<

( Eject Disk |

( Switch Disk )

[ Help ]
Easy... |
Quit )

with each of the script files no Toniger appear in the scroll box, instead the names of all the packages that
the Installer found in the script file are displayed. To select a package for installation requires selecting
that package by clicking on it. This interface supports multiple, discontiguous selections by using Shift-
click to make selections. It also lets the user drag the mouse to select multiple contiguous selections.: .. -
Any or all of the packages listed can be selected. Unlike the current Installer, the user is never told the.:- *
amount of disk space that will be taken up as a result of an Install. The sizes are always figured but it is
put off until the user clicks "Install”. At this point if the Installer determines that all the selected items

won't fit, the Installer will alert the user. :

There is no Remove button on the Custom Install screen. It was decided that the Remove option
was rarely used and was only used by advanced users. To remove a package or packages, hold down the
Option key while clicking the Install button. When the Option key is pressed, the Install button becomes
a Remove button (only on Custom Install screen).

The Get Info feature allows the user to get more information on a particular package. Whenever
only one package is selected, the Get Info information is displayed in the message area in the lower left
corner of the screen. This info is similar in format to the Get Info information available in the Finder.
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Custom Install

Mac Il Family System Software
Macintosh SE System Software
Macintosh Plus System Software
Macintosh Family System Software

Minimal Mac 11 Family System Software
Minimal Mac SE System Software blah

Minimal Mac Plus System Software
Minimal Mac Family System Software

<l

( Eject Disk )

. Mac Il Family System Software [Switch Disk ]

——==; Package Size: Need to figure sizes
Release Date: Thu,May 19, 1988

Release Version: 6.02 [ Help ]
This package contains a domplete set of Systenp Softwjre for ' \
use on the Macintosh Il. Jt also contains the mfnimal spftware ;dsg
needed to startup on all Yers acintosh.

VAT
/

button. This displays some
ore" button allowing the user

a "Done" button which needs to be clicked to get rid of the Help text. -
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Easy Install

Click on Install to place:

e Mac Family Minimal System Software
Uersion 6.0.2
¢ Imagellriter Printer Software

on the floppy disk named
blah

If you want to install on a different disk,
click Eject Disk or Switch Disk to
find the correct disk.

( Eject Disk |

( Switch Disk )

3.0a6

Custom... ]

G

[ auit )

screen. During installation, the'S

s information will be similar to that of the Finder when files are

being copied. It will have a cancel button, it will show a status bar, it will show the percentage
completed, and it will show which file or resource is currently being copied.
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Installer Script Modifications

The following section describes the modifications to the format of an installer script needed in
version 3.0 to support the new user interface. We are making the following basic changes to scripts: 1)
the addition of a whole new type of script resource that specifies which defaults appear in the "Easy
Install” screen, 2) a change to the current script’s format so that files and resources are specified in the
form of “atoms” and lists of these atoms are broken down into packages and 3) we will work from only
one installer script file. This one script file will contain all the information needed to install from a
multiple disk software release.

A script is a list of instructions (in the form of resources) for the Installer. In earlier versions of the
Installer, scripts were wholly contained in resources of type ‘insc.' In version 3.0 of the Installer, several
new types of resources are used for these instructions. In a typical script, these resources might logically
be arranged in a hierarchy like this:

Default Map
Package
Package ack
/ Subpackage Subpackage
IAtom' Subpackage Subppckage ackage
Atom| Atom| Atom| | Atom (Xt@
Atom| | Atom| Ato Atgm|

The first of these new resources is the default map or 'indm' resource. The purposes of the default
map are to provide information to the "Easy Install" screen interface and to give default software
requirements for specific hardware. It can be thought of as a mapping between a specific hardware
configuration and a set of software to be installed. First time Macintosh users do not want to be
concerned with knowing the configuration of their systems. A default map defines the sets of files and
resources (“packages") that are most likely to be installed on a specific machine. It also provides some
of the text used in the "Easy Install" screen. An example default map might specify that on the internal
hard drive of a Mac II with 2 M of memory, we should install the Mac II system software, and all printer
drivers.

Default maps specify the set of files and resources to be installed by specifying a set of packages
(resource type ‘inpk’). Packages contain lists of related files and resources. Packages have names,
associated comment resources, and a list of components including file atoms and resource atoms.
Typical packages might be: "Mac II System Software or "EtherTalk Files and Resources."

In addition to atoms, packages may also contain subpackages in their list of components.
Subpackages are identical to packages. They are provided for the convenience of the script developer
since several packages may use the same subpackage. Several packages such as "Macintosh II System"
and "Macintosh SE System" for example, might both contain the subpackage "MultiFinder" which in
turn contains the file atoms "MultiFinder," "DA Handler," "BackGrounder," and "Finder StartUp."
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In the hierarchy of new resources, atoms (resource type 'infa’, 'inra’, and 'inbb’) are at the lowest
level. Atoms come in three flavors, file atoms, resource atoms and boot block atoms. These specify
single resources or files to be installed or deleted as part of an installation or boot block values that need
to be changed. Note that atoms are not visible to the user of the Installer program, therefore all atoms
will be contained in either packages or subpackages. In earlier versions of Installer scripts, the atoms
were listed together in either the "File List" or the "Resource File List." In version 3.0, each of these
files and resources is specified in a separate atom. This allows more flexibility within packages (several
packages may share the same atom) and it will be easier to modify individual atoms. The information
contained within the file and resource atoms is basically the same as that found in the old Installer script
File Specs and Resource File Lists.

The information in the following sections will be important for those interested in writing scripts.
Those interested only in the user interface can safely skip them.

Default Maps

rpe of Installer Scrlpt

provide the Installer with inform baud which files d be installed when certain
types of hardware or softwafe are fg d These defauft asy Install” screen. The format
of the default map is shgwn o default map existgAvithiff a script the Custom Install
screen, not the "Easy Inftall” is displaed when the program if launched and the "Easy" button

on that screen is not visksle/ Hopefully, this will be rare sincg Appl¢ will always include a default map
with its system softwarc updates and We encougage third pgfty script writers to use default maps.

The Installer chooses the appropriate packages to install by going through an ordered list of Default
Maps. The Installer searches through the default maps (lowest resource ID to highest) until it finds a
map which matches the hardware and software configuration of the machine it is running on, and the
size of disk that has been chosen by the user. When the first match is found, the User Description field
of the map is displayed on the Easy Install screen. If the user then clicks on the "Install” button all of the
packages listed in the map's Package List will be installed. Whenever the user chooses a different disk,
the list is searched again from the beginning for a new match.

Because the list is ordered by resource ID, the most stringent requirements for an installation should
be put in maps with lower resource IDs. For example, if a special set of packages is available for
Macintosh IIs with an MMU, and a different set is to be used on machines without one, the default map
for the MMU installation should have the lower resource ID.
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Default Map Package List
Default Map Format Version (2) Number of Packages 2)
Default Map Flags 2
- PR @ Package ID
HW Requirements
SW Requirements
Target Volume Requirements (8)
User Function Resource ID 2)
User Description (pstr)
Package List
HW Requirements SW Requirements
Number of Machines Q) y Number of System Resources  (2)
I
Machine Type @) / Sys!em Resource Spec \
Number of Processors I z—\ Systin_}(evision “
\ Country Code / (2)
Processor Type .l AppleTalk Drivér Verfon  (2)
Number of MMUSs 2)
[
MMU Type \\ 2. ystem Regource Spec
Number of Keyboards [#) Resource Type 4
Resource ID (2)
Keyboard Type (2)
Requires FPU (D
Requires Color QD ¢))
Minimal Memory )

Figure 1. Default Map

Default Map Format Version
The Default Map Format Version field (2 bytes) is an unsigned integer indicating the version of the
Default Map script format. It is currently 0. If the Installer encounters a default map with a version

higher than it knows how to handle, the map will be ignored.

Default Map Flags
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—_—

The befault Map Flags field (2 bytes) consists of 16 bit-flags. They are currently unused and should

be set to 0.

HW Requirements

Information about the minimal hardware needed to install a specific package is contained in the HW
Requirements field. There are seven fields in the description of the hardware requirments, four of

which are lists.

A value of 0 in any of these fields, or a list of length 0 indicates that you don't care about that
configuration. For example, if an installation does not depend on the type of Keyboard being used, that

list should be empty.

The description of these fields is as follows:

Number of Machines:

Machine Type:

Number of Processors:

Processor Type:

Number of MMUs:

MMU Type:

Number of Keyboards:

Keyboard Type:

Requires FPU:

Fri, Jan 13, 1989

.

The number of machines in the Machine Type list.

The Machine Type field is list of 2 byte values which
spec1fy the machmes for this default map. The values
p-samae-as found in the machineType

specify the pfocessgr for this default map. The values
for this fie)d e same as found in the processor

The MMU Type field is list of 2 byte values which
specify the MMU for this default map. The values for
this field are as follows:

0: GMMU
1: 68851
2: 68030

The number of keyboards in the Keyboard Type list.

The Keyboard Type field is list of 2 byte values which
specify the keyboards for this default map. The values
for this field are the same as found in the
keyBoardType field returned from SysEnvirons.

The FPU field is one byte, whose lowest ordered bit is a
flag that specifies whether an FPU is needed for this
default map.
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Requires Color QD: The Color QD field is one byte, whose lowest ordered
bit is a flag that specifies whether color QuickDraw is
needed for this default map.

Minimal Memory: The Minimal MemoryType field is a 2 byte quantity
specifying the minimal amount of RAM (in MBytes)
needed for this default map.

SW Requirements

Some installations may be dependent on the existence of certain resources in the System file. For
example, when updating a system, it is necessary to know the patches which have been previously in-
stalled on the target system. The Installer looks at the System file in the blessed folder on the chosen
target volume and compares the following fields to the values found in the System’s resource fork.

Number of System Resources: The number of resource specs in the System Resource
Spec list.
m Resource Spec: The System Resource Spec is a list. Each entry in the

System Revision;

Country Code:

ust be found i ystem for this default map. This
number has the same format as in the intlOVers field of
a IntlORec record. This information will come from the
‘vers’ resource in the target volume’s System File

AppleTalk Version: The AppleTalk Version field is a 2 byte field which
indicates the lowest numbered version of the AppleTalk
drivers needed for this default map. It has the same
format as the System Version field.

Target Volume Requirements
The Target Volume Requirements field (8 bytes) contains information about the requirements for a
target disk drive. It contains 2 fields:

Minimal Target Size: The smallest size disk (in k) this default map will use.
Maximal Target Size: The largest disk (in k) for which this default map is ap-
plicable.
Fri, Jan 13, 1989 Installer 3.0 ERS page 14
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To match any size disk, the minimal and maximal target disk sizes are both zero. If the Minimal
size is greater than zero but the Maximal equals zero, then only the minimal requirement will be used.

User Function

The User Function field contains the ID of an "infn" resource. This type of resource is an
executable Macintosh function which returns a Boolean value. We pass to this function the volume ref-
erence number of the currently selected target disk. The declaration for such a function and its
parameters would look something like this in Pascal:

FUNCTION MyINFN(vRefNum: wWord): BOOLEAN;

If this field is non-zero, the infn will be executed and its return value "anded" with the hardware
requirements and target disk type results. If the field contains zero, no infn will be executed. We
anticipate that this user defined function might be used to determine the existence of specific hardware
such as accelerator boards, video cards, or network interfaces.

User Description
The User Descnptl de Pascal TIng ] Yisplays on the "Easy Install

The description s ink{i e conf uration thgt is being installed. Examples might be: "+ Mac
r "the Mac II colof monitor version of MegaPaint." Note
that no parsing of this field 1S : ormamng such as camage returns are desired, they must be
inserted into this string where appropriate.

Package List
The Package List field is a list of all the packages associated with this default map. It contains the
number of packages in the list, and the resource IDs of the packages.

Packages

Packages are used to group logical sets of resources and files to be installed. These sets are seen by
the user in the Custom Install screen. Every default Map contains a list of packages. Packages have a
resource type 'inpk.' The format of a package can be seen in Figure 2.
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Package Parts List

Package Format Version ) Number of Part Specs (2)

Package Flags 2) Parts Spec

ICMT ID (2)

Package Size 4

Package Name (pstr) Parts Spec

Parts List | Part Type 4)
Part ID (2)

Figure 2. Packages

Packages are listed in the Custom Install screen in the order that they appear in the resource file. A
package contains 5 fields, a Package Format Version field, a Package Flags field, the Package Name, an
identifier for an Installer Comment, and a Parts List. :

Package Format Version
The Package Format Versipn field (2 bytes) is gn unsigned integer indicating the version of the
package format. Itis currently]O. If the Installer efcountefs a Package Format wit} a higher version

number than it currently knowg ho € packa
Package Flags
The Default Map Flags field ( nsists ot\1 6 bit-flags only the high order bit is

used. This bit is set if the packa@¥ should shqw up in the list of pagkages gvailable on the Custom Install
screen; otherwise the bit is cl

Package ICMT
nt resource which will be
displayed when one package is selected 1n the Custom Install screen.. If the value in this field is 0, a
default Installer Comment is created usmg the name of the package, the creation date of the script file,
and the package's size, but without a version, or comments. (Sec the ICMTS section below for a further
description of this resource.) Note that if the packages is not going to be visible on the Custom Screen
(according to the bit-flag in Package Flags) there is no need for an ICMT.

Package Size

The Package Size field (4 bytes) contains the size all the files and resources that are to be copied as
part of the installation of this package. The value for this field is the sum of all of the atom size fields in
the resource and file atoms which have their copy bit set. We are providing a script preprocessor that
will figure out the value of this field. This field is used to display the package size in an ICMT.

Package Name

The Package Name field is an even-padded Pascal string that the Installer displays in the list of
packages available in the Custom Install screen. It is also the name that appears in the informational
rectangle in Custom Install. The Package Name should indicate what the package contains and the
version number. Examples are "Macintosh SE System 7.0" or "LaserWriter IISC 8.0."

Parts List
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The Parts List is a list of all the file atoms, resource atoms, boot block atoms, and possibly other
packages associated with this package. It consists of a Number of Part Specs field followed by one or
more Part Spec fields.

Number of Part Specs
The Number of Part Specs field (2 bytes) is an unsigned integer specifying how many Part Specs
follow it.

Part Spec
A Part Spec specifies either another package (subpackage) or a file, resource, or boot block atom to
be deleted or installed. It consists of two fields: a Part Resource Type and a Part Resource ID.

Part Resource Type

A Part Resource Type (4 bytes) specifies the resource type of the part. The resource type should be
either an 'inpk’ (indicating a subpackage), an 'infa' (indicating a file to be copied or deleted), an 'inra’ (a
resource to be installed or removed), or an 'inbb' (a boot block parameter that needs to be changed).

Part ID

A Part ID (2 bytes) M idoft

Installer Commentg (i

Many times users W i now molg about a packagé theyre considering installing. We are
proposing that users be to "Get Iro" abou) packages. Thfs infoymation is displayed in a small
rectangle and contains e of the jpackage]its creatio itf size, its version, an icon, and

The format of an installe 1s shown in Figure 3.
Release Date, Version number, an Icon ID, and Comment Text.

n ‘icmt' contains four fields, the Version

Version Release Date 4)
Version ()
Icon ID (2)
Comment Text (pstr)

Figure 3. icmt Format

Version Release Date
This 4 byte field contains the date in GetDateTime format. It will appear in the "Release Date” field
in the Get Info message area.

Version
The Version field (4 bytes) contains the version number of this package. It has the same format as
the systemVersion field of a SysEnvRec record.

Fri, Jan 13,1989 Installer 3.0 ERS page 17
Apple Computer, Inc. Confidential



Icon ID
The Icon ID field (2 bytes) contains the ID of an ICON resource. This icon will be displayed in the
upper left corner of the Get Info message area.

Comment Text
This even padded Pascal String contains the text which will appear in the comment section of the
Get Info message area.

Atoms

Atoms are at the lowest level in the hierarchy of default maps, packages, subpackages and atoms.
Atoms come in three flavors, File Atoms (‘infa'"), Resource Atoms ('inra’), and Boot Block Atoms
('inbb"). Each atom represents a single file or resource to be installed or removed or a boot block
parameter to change. Atoms cannot be installed by themselves, they must be part of a package or
subpackage. Both File and Resource Atoms contain respectively a File Size and a Resource Size field.
We are providing a script preprocessor tool to fill in these fields of the scripts.

File Specs
Both File Atoms and Resourcq Atoms refer to File Specs. [These glve more informiation on the file that
is gomg to be copied or the fil¢ that contains a res urce t be ¢ le specs are referred to by

The format of a File Spec is show in Figure cludipig some file spec flags
File Spec
File Type
File Creator ()
Creation Date )
File Spec Flags 2
File Name (pstr)

Figure 4. File Specs

File Type

The File type field (4 bytes) specifies what the file's type is expected to be. This field may be
ignored based on the value of the type and creator must match bit flag of the File Spec Flags. This field
is to help ensure that the correct file is being used.

File Creator

The File Creator field (4 bytes) specifies what the file’s creator is expected to be. This field may be
ignored based on the value of the type and creator must match bit flag of the File Spec Flags. This field
is to help ensure that the correct file is being used.
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Creation Date

The Creation Date field (4 bytes) specifies what the source file's creation date is expected to be. If
this field is O then the Creation date of this file will be ignored. If this field is non-zero, the file on disk
will not be recognized as the correct file unless its creation date matches the date in this field. This field
is to help ensure that the correct file is being installed. For a target file specs this field is ignored.

File Name

The File Name field is an even-padded Pascal string that specifies the complete pathname of the file.
Specifying the file’s name and path is different depending on whether you’re specifying a source or tar-
get file. For a Source File Spec, the File Name field should contain a complete pathname of the file be-
ginning with the volume of the given file and specifying the folder names in the path to the file.

In a Target File Spec, the File Name field contains a modified partial pathname. Because the target
volume name is not known at the time a script is written, the script writer specifies a partial pathname
that begins in the root directory of the target disk. Also, because the "blessed folder" can have any name
and be nested within other folders, the keyword "Blessed" is used to denote the pathname of the blessed
folder on the target disk. If a blessed folder does not exist, it will be created off the root directory and be
called "System Folder." This means that if the fully quahﬁed path to the system file on the target disk
was "My Volume:MyFoldes ssabOlder:Systepa—-then-the d—Rlessed"” would be expanded
by the installer to be " yVolume MyFolder MySy4 emFolder " In use, if you wanted to put the file

"MultiFinder" in the blep greet dig name
"Blessed:MultiFinder." [If affolder in the pathnam : In aller will create one. For
scriptwriters this means|thatlyot will not'beable to install or deles€ a fi)€ or a resource within a file that
is in a folder that is actup gmed<Blessed \ (This really shopddn’t e a problem If it is, see the sec-

tion on localization.) TéspgCi arxet file ndt in the blessed foldef just give a partial pathname begin-
ning with a colon (e.g. “;fils

Because of the m : Zoility, the gemantigs of the File Name field are a bit com-
plex. Customers may Mye copied the distgiution disks hard disks and want to install from
there, or they may have mad ' p disks provided by Apple and expect to
be able to install from those. In elther case, the pathname specified in the File Name field of the Source
File Spec will probably be slightly off (e.g. the backup disks may not have the same names as the
originals) so we need to be somewhat flexible when searching for a specific source file. In a Source File
Spec, the full path name (including volume name) must be given in the File Name field, but it may not
be used by the Installer exactly as given.

While the Installer is flexible as to exact volume names, it requires that disk contents be the same as
what is specified in the script. The Installer uses the scripts to make a list of the volumes that will be
needed for the Install and the files that should be on each volume. All the files that are supposed to be
on the same volume, must be on the same volume. But that volume’s name can be different from the
name given in the script. In addition we will relax this condition only slightly to allow for hard disk in-
stallations. You can have more than one volume’s worth of contents on the Installer disk. We will
allow these files to either be relative to the root of the Installer volume or relative to the Installer’s direc-
tory. For example if the Installer is in the folder “Installer Folder” on the hard disk “My HD” and the
script wants files from the folder “Utilities 2:System Folder Additions” then that folder could either be
exactly where specifed, on the root of the “My HD” disk, or in the “Installer Folder” on “My HD”.

The disk that the Installer is on is a special case in our requesting disk and disk content strategies. Most
of the disks are requested in alphabetical order, but the Installer’s disk is always the first disk that we
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copy files and resources from. Also the contents of the installer disk is checked for correctness before
anything is deleted or copied. We recommend scriptwriters (especially for system releases) have the
most important files and resources to be copied on the Installer disk, since that’s the only disk that we
can guarantee that the user has. Otherwise, the Installer could start the installation which includes delet-
ing all the appropriate target files and resources, ask for a disk that contains a crucial file, have the user
cancel out of the dialog since that disk for some reason is not available thereby aborting the installation
leaving the user worse off than before (e.g. a system that no longer boots).

Sometimes it is desirable to update a file on a target disk, but its location may not be known. For
example, we may need to update a utility application, but it could be anywhere on the target disk. To
meet this need, one of the bit-flags in the File Spec Flags field is a search flag. If this flag is set, the
Installer will look for the file first in the given pathname. If it is not found there, a search of the entire
volume will be performed for that filename. The search stops when an instance of the file is found or
the whole disk has been searched (therefore the first found will be the only one affected—this flag
should be used with care). If the flag is not set, the file must be found in the given pathname.

File Spec Flags

The File Spec Flags field is a 2 byte field contaiping 16 bit flags. The meaning of the bits is
described below.

15 14 13 12 11 10 8 B 4 3

=2
g
m [=g
o /8
g
H
g
Figure 4. File Spec Flags
bit 0: type & creator must match; if this bit is 1 the file type & creator of the file on disk must
match what is specified in the file spec of script.
bit 1: search for file; if this bit is 1 then the file should be searched for if not found in the given

path. See description in above paragraph. This is always O for source file specs.

File Atom

The format of a File Atom is shown in figure 5. It contains six fields.
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File Atom

File Atom Format Version 2)
File Atom Flags @
Target File Spec ID @)
Source File Spec ID 2)
File Size 4)
File Atom Description (pstr)

Figure 5. File Atoms

File Atom Format Version

The File Atom Format Version field (2 bytes) is an unsigned integer indicating the version of the
file atom format. Itis currently 0. If the Installer encounters a File Atom Format with a higher version
number than it currently knows how to h , the atom will be ignored.

Target File Spec ID
The Target File Spe
should be created or repjaceql.

A

File Sgec filgon the target disk that

Source File Spec ID ' '
The Source File Spe field is aYile Speq that specifieg the fije on the source disk that will be
copied onto the target dj

File Size

The File Size field
by the Installer in figuring the
compute the size to put in the script.

T an installation. We are providing a script preprocessor tool to

File Atom Description

The File Atom Description field is an even-padded Pascal string describing the atom. Possible uses
for this field include showing it as part of the status feedback, including it into a log resource that shows
the history of what was installed, or having it linked into the Get Info mechanism.

File Atom Flags
The File Atom Flags field is a 4 byte field containing 32 bit flags. The meaning of the bits is
described below.
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Figure 5. File Atom Flags
bit 0: update only; if this bit is 1 and the target file does not exist then the source file will not be
copied to the target disk even if copy (bit 13) is 1.
bit 1: keep existing; if this bit is 1 and the target file already exists then the source file will not be

copied to the target disk even if copy (bit 13) is 1
bit 2: data fork; if this bit is 1 then the data fork of the file will be copied or deleted.
bit 3: resource fork; if this bit is 1 then the resource fork of the file will be copied or deleted.
bits 4-27: reserved; should be spe01f1ed as 0.
bit 28: deferred delete; currga =
bit 29: copy; if thlS bitis 1 &

bit 30: delete on install; if tHis bjt is 1 and the target filge 'sts and the :
target file will be del 5 i ied i
not exist on the target di

bit 31: delete on remove; if ty;
target file will be delesed.
ignored.

Resource Atoms
The format of a Resource Atom is shown in Figure 7. It contains 10 fields. The meanings of the

fields are described below. In this Instaler, any file may be used as the source or target of a Resource
Atom.
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Resource Atom

Resource Atom Format Version (2)
Resource Atom Flags @
Target File Spec ID 2)
Source File Spec ID )
Resource Type 4
Source ID 2)
Target ID 2)
Resource Size (4)
Resource Atom Description (pstr)
Resource Name (pstr)

Figure 7. Resource Atoms

Resource Atom Format Version
The Resource Atom{Format Version field (2 byjes) is

Target File Spec ID :
The Target File Spec ID field specifies the flile on the tagget dis) that will be affected by this
resource atom (e.g. the i

Source File Spec ID
The Source File Spec i ifies the fileon t isk that contains the resource to be
copied into the target file.

Resource Type
The Resource Type field is a 4 byte field that specifies the resource type (e.g. 'PTCH') of the
resource referred to by this resource atom.

Source ID

The Source ID field (2 bytes) specifies the resource ID in the source file. This field will be ignored
if we're finding the resource by name (the find by id bit is 0) or if we're not copying the resource (the
copy bit is 0).

Target ID

The Target ID field (2 bytes) specifies the resource ID in the target file. When copying a resource,
the Installer will try to use this ID in the target file, but if there are ID conflicts the Installer will choose
a different ID. If the ID of the resource doesn’t matter (e.g. most Desk Accessories) then this field
should be specified as 0 and the Installer will pick an ID for the resource in the target file.

Resource Size
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The Resource Size field (4 bytes) is a longint containing the size of the resource to be installed or
deleted. This size includes any resources that belong to the given resource (owned resources). This
field is used by the Installer in figuring the sizes for an installation. We are providing a script preproces-
sor that will figure out the value of this field.

Resource Atom Description
The Resource Atom Description field is an even-padded Pascal string describing the atom. Possible

uses for this field include showing it as part of the status feedback, including it into a log resource that
shows the history of what was installed, or having it linked into the Get Info mechanism.

Resource Name
The Resource Name field is an even-padded Pascal string that gives the name of the resource. If the

resource is being found by name (find by id bit is 0) it must be non-empty. To help ensure that the
correct resource is being installed, the name of the resource in the source file must match this field if the
resource is being found by name . Also the name of the resource in the target file must match unless the

name must match is 0.
Resource Atom Flags
The Resource Atom Flags fieldd onfaining i ing of the bits is

described below. Many of the pit flags are just useq for copying font resources and\need to be specified

as unused for other resources.

31 30 29 28 27 26 4 23 221 20 \9 18 17
I\
£ &3 & g/g §RF T 7[5
[] o T = N VA - EE-Y B~
g 8 < Q e/ © e ¢ofJ o
H o a. =0 g -] %L Q9
3 B () S B A E B 8 %
PEF TTER IR G
® g &
.15 14 13121110 9 8 7 6 5 4 3 2 1 0
e E 'é" =] g [}
§ &8 2 3 § %
= 8 & 5 g @
-g - [ ] E. Q
s § = & & &
o=+ =, oy <
g @ 3 ®
& g
Figure 8. Resource Atom Flags
bit 0: update only; if this bit is 1 and the resource does not exist in the target file then the resource
will not be copied to the target file.
bit 1: keep existing; if this bit is 1 and the target resource already exists then the source resource
will not be copied to the target disk.
bit 2: name must match; if this bit is 1 the name of the resource in the target file must match the

name in the Resource Name field; this field is ignored if finding by name (find by id bit is
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bit 3:
bit 4:
bit 5:

bits 6-15:

0).

find by id; if this bit is 1 then the resource will be found in the source file by using the id in
the Source ID field, otherwise it will be found using the Resource Name field.

need not exist; if this bit is 1 then the resource need not exist on the source disk. If the
resource does not exist then the resource atom will be ignored.

even if protected; if this bit is 1 then the resource will be deleted from the target file even if it
is protected in the target file.

reserved; should be specified as 0

bits 16-22: Currently these flags are only used when specifying a FOND resource and should be O for

bits 23-27:

bit 28:

any other type of resource atom. They are used to specify which styles need to be included.
*** Bruce- explain this.

reserved; should be specified as 0

deferred delete; if this bit is 1 and the user clicks Install then the resource in the target file
will be deleted after the file copies take place. This allows copying entire files and pruning
them down rather than having to copy a file resource by resource just to exclude a few re-
sources. The resource specified need not exist in any source file (Just specify a source file
spec id of 0).

bit 29: copy; if this bit is 1 and the user clicks Install then thc resource in the source file will be
copied to the A-the e-file if need not exist (bit 3) is
0.

bit 30: delete on ins is biti d exists-in-the #t file and the user clicks
Install then ;{l € (bgfore the resource is copied
from the souice : e tagget file then this bit will be
ignored.

bit 31: delete on ren i i eXists inythe target file and the user clicks
Remove (opt1 i from the target file. If the resource
does not exjftin t ¢

Boot Block Atoms

Boot block atoms are used to write or change the parameters in a target volume’s boot blocks. Boot
block atoms are different from file and resource atoms. They can indicate something to be copied or in-
dicate an individual parameter that needs to be changed.

To cause boot blocks to be written to a target volume, include a Boot Block Atom with a key of type
‘bbUpdate.’ The parameto this type of Boot Block Atom is an integer which indicates the ID of a file-
spec in the script. The file indicated by this file-spec should contain a ‘boot’ resource. A copy of the re-
source is written to the first two blocks of the target volume.

The format of a Boot Block Atom is shown in the following figure. It contains five fields.
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Boot Block Atom

Boot Block Atom Format Version 2)
Boot Block Atom Flags 2)
Boot Block Value Key 2
Boot Block Value (variable)
Boot Block Atom Description (pstr)

Figﬁre 9. Boot Block Atom

Boot Block Atom Format Version

The Boot Block Atom Format Version field (2 bytes) is an unsigned integer indicating the version of
the boot block atom format. It is currently O. If the Installer encounters a Boot Block Atom Format with
a higher version number than it currently knows how to handle, the atom will be ignored.

Boot Block Atom Flags
The boot block atom flags fletermine when the dtom shpuld be used. It 1s a wond consisting of 16 bit

15 14 13 12 11 10

aaowa1 uo a3ueyd

Figure 10. Boot Block Flags (low word)

bit 0: change on remove; if this bit is 1 then the change will only happen if Remove (option-Install)
was clicked.

bit 1: change on Install ; if this bit is 1 then the change will be made if Install was clicked
bit 2-15:  reserved; should be specified as 0.

Boot Block Value Key
The Boot Block Value key field is a 2 byte field that specifies which boot block parameter is
being given a value in the Boot Block Value field. The key can correspond to any of the parame-
ters which are changeable in the boot blocks. The possible keys for this field are:

-1 Copy over boot blocks from a ‘boot’ resource found in the file whose file spec ID is given in
the value field (word).
1 The value in the Boot Block Value field updates the boot blocks ID (word)
2 The value updates the boot block entrypoint (long)
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3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Boot Block Value

The Boot Block Value fie
was specified in the b

The value updates the boot block version (word)

The value updates the page 2 usage flags (word)

The value updates the name of the system resource file (string)

The value updates the name of the system shell (string)

The value updates the first loaded debugger’s name (string)

The value updates the second loaded debugger’s name (string)

The value updates the file name of the startup screen (string)

The value updates the file name of the startup program (string)

The value updates the file name of the system scrap file (string)

The value updates the number of FCBs to open (word)

The value updates the size of the event queue (word)

This boot block field is no longer used

This boot block field is no longer used

The value updates the size of the system heap on a 512K Mac (long)

The value updates the absolute size of the system heap (long)

Thie boot block field is not longer used

The value updates the minimal additional system heap space required (long)
The value updates the the fraction of memory available to be used for the system heap (long)

) contains the yAlue fgr the boot block parameter that
k value Xey. It has a size as givén aboye (in parentheses).
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Network Installation

We are receiving feedback from customers that the ability to Install system software over the net-
work is very important. Ideally we would like allow people using the Installer to update the system they
are currently running on. This is not a simple proposition. It is much simpler to update a non-boot disk.
At the very least, Installer 3.0 will allow non-boot disks to be installed on and updated from an
AppleShare server. The Installer, scripts, and all of the necessary files will all be able to be placed on a
server. This way if someone mounts an AppleShare volume, they will be able to run the Installer from
the server and update any non-boot disks.

If we have time (or possibly for version 3.1) we would like to implement the ideal, and allow the
boot system to be updated. We propose doing this in the following way:

1) Make a copy any files we will update.

2) Move the originals into a well-known folder off of the root of the volume.

3) Update the new copies as we normally would.

4) Install an init which will remove the well-known folder and its contents at boot time.
5) When we are done installing, force th T to reboot when quiting.

Thre are several problems pith this scheme. Afnong tem are, what if we are rgnning under
MultiFinder and other applicatfons itlthis take t i ce?/What do we name the

System being moved? We thi be solved. The funftiongfity it would offer custom-
ers is worth the effort.

Software Guts Descriptio

Installer. Since this is a very real possibility, we are structuring the code so that it is more modular and
therefore more easily modifiable. The most obvious and highest level change lies in separating the user
interface from the "guts" (grunt work) of the Installer. But each of these areas can be further broken
down into potentially useful modules. The "guts" part is being broken down into pieces including
modules for package handling, atom handling, Install/Remove, and default map processing. The user
interface portion is broken into modules handling the various screens. Routines that all of these modules
need are factored out into a library utilities module.

See the interface sections of each of the code units for more detailed information about each of the
modules.

Localization Issues

Splash Screen

As mentioned before, the Installer’s splash screen is stored as a PICT that can be changed/edited by
any scriptwriter or localizer. The Installer will look first for a PICT resource for the splash screen in the
Installer script but if none is found it will then look for a text resource that it will display instead; this ac-
commodates those countries where no facilities exist for editing/creating PICTs without downgrading
the US version. It seems a shame that on a graphics computer like the Macintosh, we can’t assume that
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facilities will be available to manipulate and localize graphics. But this is what we currently have to live
with. *** Exact descriptions later . ***

Help

We will provide same capability for the help text that we are providing for the Splash Screen. First
attempt will be to find a PICT (which allows for us to store styled text) in the application resource file
and if that fails it will look for plain text resources. *** Exact descriptions later . ***
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Open Issues -

Here's a list of some of the issues and enhancement ideas that have not made it into this version of
the Installer, but should be considered when writing future versions.

* Network options
* Backup of system files that we can go back to if an error is encountered mid-way into the installation.

« The creation of a log resource that has a detailed description of what happened in the install (what files
and resources were copied, replaced, deleted, etc. and what boot block parameters were changed).

.
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ABOUT THIS DOCUMENT

This is the Friday, January 13, 1989 version of this document.

The purpose of this document is to describe the important differences
between the interfaces of the current Finder (hereafter called the “old
Finder”) and the Furnishings 2000 Finder (hereafter called the “new
Finder”). Accordingly, many details of the interface that remain un-
changed from the old Finder will be left unstated. In general, assume
that the interface to the new Finder is the same as the interface to the old
Finder except where stated in this document.

The design is still in progress. Meanwhile, comments about the
human interface are very eagerly solicited and should be directed (via
the media of your choice) to:

John Sullivan
MS: 27-A0O
AppleLinl¢
VAX email:
telephone:

sullivan

*** To do items dre i ked with asterisks




FINDER EXTENSIONS

The new Finder is constructed in a modular fashion, so that users can
configure their Finders to meet their needs. For instance, users who are
using floppy drives may want to keep the Finder as small as possible,
whereas power users with hard disks may want to include as many fea-
tures as possible, possibly including homegrown features. Non-essen-
tial, removable pieces of Finder functionality are called Finder
Extensions.

It is not yet certain which components of the Finder will appear as ex-
tensions to the user. Preferences and Mover are two candidates (more

on these later).

Finder HIS
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CLASSES OF FINDER OBJECTS

There are five classes of objects in the new Finder.

e Applications—the tools that provide the capabllltles that users
buy computers to use.

* Documents—the files that are created by Applications to store the
user's data.

» Containers—objects for storing other Finder objects inside.
* Desktop Services—"applications” that perform actions on Finder

objects which are dropped into them (as though they were
Containers).

each class.
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APPLICATIONS @

Applications are the class of objects having the characteristic in common
that they open to provide access to environments tailored to provide
specific functionality or mechanisms for the presentation of data. The
class of Applications has been expanded to include other things that
will be changed to behave like Applications such as DAs, cdevs (now
called “Panels” or “Control Panels”), and perhaps some Finder
Extensions.

All Application icons will be based on the standard application icon
graphic of a hand with a stylus writing on a diamond.

DAs

In the n}fw Finder, Desk Afcessotfies (DAs) can be openegl directly from
their icpns justl pplicqtio Tt ew Finder pro-
vides a r users to ogfiments, and even
Contai enu where they cgh be ppened directly at
any tin longer have updque Yehavior, and there is
no long y reasoN for devlopers to cr

Panels are The-ineividial component ontrol Panel DA, each of
which provides a mechanism to set a related class of Finder and System
parameters. Each Panel will have an Application-like icon and will
open to a window containing the controls that are currently found in
the Control Panel.

The Control Panel DA could cease to exist but will not in order to
maintain compatibility with the old Finder. It will continue to work as
it does today; Panels in the System Folder will appear in the Control
Panel DA when it is opened.
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DOCUMENTS j

Documents have not changed from the old Finder. They are the reposi-
tories of the user’s data developed inside of Applications.

Documents are represented by icons based on a piece of paper with
the top right corner folded over.

.
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STATIONERY

The new Finder borrows from Lisa the concept of Stationery. Stationery
objects are a special class of Document objects. The only difference be-
tween a Stationery Document and an ordinary Document is that open-
ing a Stationery Document does not open a window presenting the con-
tents of the Stationery Document; instead, opening a Stationery
Document creates a new Document with the same contents as the
Stationery Document, and then opens a window presenting the contents
of the new Document. Thus, opening a Stationery Document is like du-
plicating a Document object and then opening the copy.

Any Document can be turned into Stationery by selecting the
Document and then choosing “Make Stationery” from the File menu.
Turning a Document into Stationery appends “Stationery” to the
object’s original name.

Finder HIS

Friday, January 13, 1989 p. 6



Eﬂﬁ ']FH

The Desktop, Disks, Folders, and the Trash Can are all members of the
class of Containers. The distinguishing characteristic of all Containers is
that they are used to store Finder icons in an inactive manner; dropping
objects into a Container or opening a Container does not result in any
action taken on the contents.

CONTAINERS

Because the set of objects herein defined as Containers were
originally designed as unrelated iconic objects, Container icons
currently have no common graphic elements that are consistent across
them all. It would very much improve the recognizability of Containers
if a common graphical element could be superimposed upon the
existing icons. Since there are alrgady icons for the Containers one way

to distinguish the rduldfbe to mbols
a perspective dithension (1 e, to repfesent them w1th an obhque view).
Users could, thegeby, helicons they and Dy
noticing the co i al element,

Containers.

The Desktop

The Desktop w\ll remdin unghanged from the old Findef.

0] ) .
Disks C U

Disks in the Finder are a representation of any physical storage media
that contain computer-readable information. Not all such media are ac-
tually disks in the physical sense; this category also includes other
media such as tapes. Disks are represented on the Desktop by an icon
that shows the physical media of the Disk.

Folders

Folders are the only Containers that users create. Their purpose is to
enable users to organize their Finder icons in whatever manner is most
convenient for them.

Folders have an established visual identity—a tabbed file folder. The
basic appearance should be preserved but should be modified to have a
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3D quality by representing the folder as an oblique view.

- Trash

In the new Finder, the Trash is emptied only when the user selects
the “Empty Trash...” menu item. The confirmation alerts that users
currently get when they put Applications or System Files in the Trash
are replaced in the new Finder by a single confirmation alert when the
menu item “Empty Trash...” is selected.

/ There are 17 items in the Trash for a total of 917K.
& There are S Applications in the Trash.
| There are 2 System Files in the Trash.

Emptyin Trash will remove these forever. Are
you sure yoy want

There are 8 items selected for a total of 375K.
A There are 3 Applications selected.
i ~ There is 1 System File selected.

Deleting the selection will remove these forever.
fire you sure you want to do this?

(Delete Selection) | cancel ]

(rough draft)

The Finder’s Preferences includes a way to disable these confirmation
alerts, for the power user who knows when he/she wants to throw
things away. When the alerts are disabled, the menu item changes from
“Empty Trash...” (or “Delete Selection...”) to “Empty Trash” (or
“Delete Selection”).

Finder HIS
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Without automatic emptying, the Trash in the new Finder behaves
more like a Folder than it does in the old Finder. However, it still re-
tains some of the behavior that distinguishes it from a Folder, including:

¢ Users may put multiple objects with the same name into the Trash.
¢ Applications in the Trash cannot be opened.
* Documents in the Trash cannot be opened. -

¢ The “Put Away” menu item may be used to move objects from the
Trash back to their previous location.

Without automatic emptying, users have to be more aware of the
state of the Trash. This is eased as much as possible in the new Finder
by reminders that there are objects in the Trash when disk full problems
occur.

When the Trash or a Folder in the Trash is opened, the appearance of
the resulting window should differ from non-Trash windows.
Otherwise, users may be surprised by unexpected behavior (icons put
up alerts instead of opening, “Empty Trash...” menu item gone, etc.).
*** We need to find an attractive way to do this. Here is an unattrac-
tive way:
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Another possibility is to choose a different appearance for all icons in
the trash, perhaps the feff-line” style or the “bar-through” style:

| \
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DESKTOP SERVICES

Desktop Services are an independent class of objects that are a cross
between Applications and Containers. They accept objects dropped on
them and then carry out some action on those objects. Containers
perform no actions on the objects inside them and so can be opened to
remove the objects inside—a Desktop Service has an active and less
predictable consequence on the objects dropped on them than simple
containment.

Desktop Services are essentially a graphical way of representing
verbs in the new Finder. As such, they should be used instead of
Applications only when the behavior they represent makes sense as a
single-function Finder verb rather than as an environment. Electronic
mail, backup devices, fax machines, and printers are all examples of
facilities that seem to work well as Desktop Services (“send”, “backup”,
“fax”, and “print” are tjregssociated verbs).

The pnly current examp
which feprpse

can be dropped on them. This can be done as it is for Containers, by
giving them an oblique view.

(these are ugly)
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SOFAS

Definition

Every file (including Applications, Containers, and Documents) is made
up of three elements—an icon, a name, and the data in the file itself.
Users see only the icon and name in the Finder. To see a representation
of the data in the file, the user must open the icon.

A Sofa is a special, new kind of Finder object that is a copy of a file's
icon, a copy of that file's name (initially), and a pointer to (but not a
copy of) that file's data. Only one instance of the data in a given file
exists, but any number of Sofas for that one file can be created.

Design Assumptions

¢ Sofas can

¢ Sofas can

* Sofas can
files. This

it points tosge copied at the s€éme time th¢ behavipr is special (see
Copying).

* All Finder objects can have Sofas made for them. This includes all
Applications, Documents, Containers, and Desktop Services.

* When a Sofa document is opened from the Finder, the Finder
passes the target of the Sofa to the appropriate Application.

* When a Sofa document is opened within an Application from

Standard File, Standard File passes the target of the Sofa to the
Application.

Uses
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A Sofa gives the user a Finder object that they can manipulate
independent of the object it points to but which opens to reveal the con-
tents of the target object.

Sofas are provided as a convenience for users. They provide a facility
to fulfill the desire of many users to have multiple copies of individual
files while maintaining the constraint that all the copies remain identical
to each other when any one of them is modified.

* Sofas would, for example, allow an Application (and all its
ancillary files) to be located together in a Folder while allowing
the user to keep an icon for the Application on the Desktop so it
can be opened conveniently.

* Multiple copies of files would allow users to find them easier in
their Folder hierarchy just by virtue of the fact that there would be
more copies of the sought-after object (as though you were
lookmg for your lpstcar keys in the house but there were three

¢ Multiple copies of the Trash Can would allow users to see that
icon in MultiFinder, for example, even though the Desktop was
covered with open Documents and Folders.

* A consequence of allowing Sofas to point across Disks and
Networks is that users will be able to have (apparently) local
copies of the latest versions of remote objects, without having to
worry about updating their local copies.

We have yet to decide upon the appropriate name for what we here call
“Sofas”. The best solution would be a word for which the noun is the
same as the verb (e.g., “a clone”, “to clone”). This would make the

Finder HIS
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menu items much easier to specify. Some possibilities are:

possible unlikely
Links Markers
Tokens Alternates
Fakes Surrogates
Aliases Shadows
Pointers Phantoms
Substitutes Likenesses
References Clones
Stand-Ins Ghosts

Virtual Objects

Visual Representation

they are preform
the consequence

Furthermore, any visiia
for icon views as well as text and small icon views. -Since text views
show only a very small graphic it seems desirable that any visual
distinction for Sofas should apply at least to the name, but not
necessarily only to the name. Since Standard File presents a text view
whatever visual representation chosen for Finder text views should be
constrained to work for Standard File also.

Visual Design for Sofas

With the above discussion in mind, the visual representation suggest-
ed for Sofas is to use the same icon as the target object and to add an
outward-pointing triangle to the file name. The triangle character is not
editable, although the name is. The triangle character can be thought to
indicate a “pointer” to the real file and so hopefully will be less difficult
to remember than a completely arbitrary symbol.
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Putting the triangle character at the end of the filename has the
advantage that the first “real” characters of filenames in list views and
Standard File are aligned.

Sofas are created by selecting an object (or multiple objects) and
choosing “Make Sofa” from the File menu. (A menu item name will be
specified that is consistent with whatever we decide to name Sofas.)
One Sofa for each selected object appears in the same Container with a
variant of the original name (“Sofa of <object name>" with the triangle
symbol added).

If a Folder is selected when the “Make Sofa” menu itein is chosen, a
Sofa of the Folder is created but Sofas for the contents of the Folder are
not created. This implies that part or all of the f11e system hlerarchy

Sof. s h fa”

There may alsp be a direct manipfilatio alternatlve method for reat-
ing Sofas (which|wofld; mcid

This results in a dub y frdtrect Sofa (a concept that many users may
have difficulty with but which does provide significant value).

An example of the usefulness of doubly indirect Sofas is for updating
the Apple Phonelist stack. The Phonelist author could have a Sofa on a
publicly accessible file server that points to the current version of the
stack. Each user could have a Sofa that points to the Phonelist author’s
Sofa on the file server. When the author wanted to update the stack
they would only have to change what file their public Sofa pointed to.
Each of the users with their own Sofa pointing to that public Sofa would
not have to make any change to their local environment but would
automatically have a Sofa pointing to the latest version of the stack.

Opening Sofas

Opening a Sofa Application, Document, or Container opens the real
Application, Document, or Container. When an Application or
Container is open, all Sofas for that Application or Container will ap-
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pear open as well. It would be nice to do this with Documents as well,
but this is currently technically impossible.

Dropping Onto Sofas

Dropping a Finder object onto a Sofa Container or Desktop Service has
the same effect as dropping the object onto the real Container or
Desktop Service.

Standard File

Sofas are visually distinct in Finder text views and in Standard File.
When an Application opens a Sofa from Standard File the effect is the
same as opening a Sofa in the Finder (i.e., the object that the Sofa points
to is opened).

Copying and Duplicating

When copied (by dragging to another Disk or by option-dragging
within the same Disk) or duplicated (via the “Duplicate” menu item),
Sofas act the same as any other Finder objects, except for the special case
when a Sofa and its target object are copied at the same time. In this
case, the new Sofa will point to the new target object. (If a Sofa is copied
or duplicated without copying or duplicating its target object, it will
continue to point to the same target object as before, even if across
Disks.)

Therefore, with Sofas, copying two objects at the same time is not
necessarily the same as copying the two objects one at a time. This will
probably cause some confusion for some people. Our hope is that in
general this behavior is natural, so that most users will not even notice
it; the Finder will simply “do the right thing.”

Renaming

Finder HIS
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Sofas can be renamed the same way and with the same restrictions as
any other icon in the Finder, except that the triangle symbol cannot be
edited. A consequence is that it will be possible for the user to forget
what object the Sofa points to. The target object’s name will be dis-
played in the Sofa’s Get Info box to help alleviate this problem.

Going to the Target Object

Clicking on a sofa’s arrow symbol opens a window containing the tar-

get of the Sofa, scrolls so that the target is visible (if necessary), and se-
lects the target. If the target cannot be found, the broken sofa alerts are
used (see below under “Broken/Orphan Sofas”).

In Standard File, clicking on a sofa’s arrow does the Standard File
version of the same thing: it opens the folder containing the target of

the sofa, selects th s if necesgaryto ot visi-
ble.

The sofa’s arropv symbol is a control thatfi e clghe box.
Therefore, pressing o nd thendfagging off Yeforg releas-
ing the mouse bufton te the control. ile tfe mouse
is down and over e arrow\nverts to shoyf i ive state.

Option-clicking on ymbol movesthetarget of the Sofa to
the window containing the Sofa. If the target is on a different disk, it
copies the target rather than moving it.

Note: This feature may prove to cause more problems than it solves,
due to the copy/move distinction. It will be implemented and tested
and (like all other features) if it turns out to be non-useful it will be
junked.

Since Sofas are visually distinguished we can assume that if the user
drags one to the Trash Can that it is their intention to delete the Sofa
and not the object it points to. If the user has the Sofa but wants to
delete the target object then they need to use one of the command for
finding the target object of a Sofa to get to the target object and then de-
lete it.
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Broken/Orphan Sofas

There are several potential causes of broken (dangling?) Sofas (i.e., Sofas
that point to nothing).

One cause of broken Sofas is that a Sofa points to an object on a Disk
that is no longer mounted. In this case, when the Sofa is opened the
Finder will attempt to mount the needed Disk, either automatically (for
connected but unmounted Disks, possibly for AppleShare Disks) or by
asking for the unmounted Disk by name. For ejectable media, the exist-
ing disk swap alert will be used (but with a Cancel button); for non-
ejectable media, the following alert will be presented to the user:

The target file "Sofa Target" is on
& the disk "Annulus"”.

when the farget gbject’s Disk is mounted.
ill be Jfroken if it§ target s deleted. In normal use
e target objectrénaming the target ¢bject, etc. will not break a
Sofa but in it might (for ins ,moving and renaming the
target object will almost certainly break the Sofa if the target and Sofa
are on different Disks and the Sofa’s Disk is not mounted). In addition,
due to the imperfections of hardware and software there will always be
the chance that a Sofa will become unexpectedly broken. When a Sofa is
opened and the Finder cannot find the target object although the target
Disk is mounted, the following alert box will be presented to the user:

Couldn’t find the target file
& “Sofa Target”.

If the file still erists, please
make a new sofa for it.

o)
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Restoring Broken Sofas

Since the Finder (like most Applications) is idle a significant part of the
time, there is an opportunity to have a background process that
searches for Sofas and upon finding one confirms that the pointer is
valid. If the Sofa is broken the target object can be searched for on all
mounted Disks. The drawback is that this is not an instantaneous event
and so the user might still try to open Sofas that are broken but can be
restored by a search of the mounted Disks. In that case the user will
have to wait while that search is preformed in the foreground.

When the Finder finds a broken Sofa it should change the visual
appearance of that Sofa to reflect its broken-ness. (One might suggest
deleting it but automatically deleting previously-visible files, even use-
less ones, is not in the Macintosh spirit of things.)

Jk YoYpDyne ¥

& AVerylong M3

Applelink »
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VIEWS

Definition

Views are ways to present the contents of a container. The new Finder
allows the user to create new, custom views in addition to using the ex-
isting views (known here as standard views).

¢ Views will be customizable in place, in a manner such that drag-
ging icons, launching applications, etc. still work as normal.

* The aspects of a view that are customizable are limited by the con-
straints inherent i first assumption above.

¢ The standard views yill notbe changeable.

* Allowing users to mix and match icon sizes with additional textu-
al information combines the quick visual recognition of icons with
the preciseness of text/numbers.

* Some information that was previously hard to get at (e.g. the com-
ment in the Get Info box) can be made visible quickly.

Show/Hide View Tools

There is a new item in the View menu that toggles between “Show View
Tools” and “Hide View Tools”. When “Show View Tools” is chosen
from the menu, the view-customizing tools appear in a HyperCard-style
floating windoid. In addition, clicking on a field of the selected icon
puts a drag outline and grow handle around that field. Dragging from
the drag outline moves just the chosen field with respect to the other
components of that icon. Dragging the grow handle resizes the chosen
field.

Finder HIS
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folder of doom

Foarereamresey

Selecting “Hide View Tools” returns the active window to its normal
state and closes the view tools windoid. It is important to note that all
normal Finder operations (dragging icons, launching things, selecting,
renaming, etc.) still work even when the view tools are visible.

Since the standard views are not editable, when a standard-view win-
dow is frontmost the tools in the view tools windoid are inactive, and
no MacDraw-like handles appear.

Selecting the menu item “New Vjewf’ from the View menu creates a
new view which(is initially equivalent to thfe previous view of thelfront-
most Finder directory window. Th¢ new view is named automatjgally
(something like {Cugtom View #3”) and ipserfed into the yfew sienu.
Its name can be ¢ha j
View” has the si aking tRe view tools visjble if fhey were
not already (and

“Hide View Too
The differende bet Tools d “Nep View” is that
“New View” crea akes visible or modifying

the new view, whereas “Show View Tools” makes visible the tools for
modifying the existing frontmost window’s view but does not create a
new view.

Deleting

There will be a method to delete any custom view. This will remove the
custom view from the menu and all directory windows that formerly
used that view will instead use the standard view from which that view

‘was derived. This action will be Undoable so that no confirmation alert
is necessary.

*** What is the method for deleting a custom view? Menu item?
Button in the windoid?
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When the view tools windoid is visible and active, the view in the front-
most window can be modified. Any changes that are made to the view
in the frontmost window become part of the definition of that view, and
any other windows using that view will be appropriately updated (ei-
ther in real-time as the view is being edited or when another window is
made frontmost).

The simplest of the several ways to modify the view is to rearrange
and resize the visible information. As mentioned above, when exactly
one object in the window is selected, clicking on a component of that
object puts a drag outline and grow handle around that component.
The grow handle is used to reshape/resize that component, analogous
to the grow box in a window. Some items are constrained to a single
line, whereas others (e.g. the comment) can be shaped arbitrarily. The
icon when reshaped will snap to any of the defined icon sizes (there are
currently three, but there may be more later). The drag outline is used
to drag the componenttog new position relative to the other fields of
the sel¢cted icon.

Anothe the view 2 components of
the vie ng and so arg of central impor-
tance a ovable; all other fompgnents may be
shownljor ng wQ at the Yyser’s control. Phe aviilable components are
listed i . tool palette/ Dragging a component from
the palgttedo an iconjinside the frontmogt direcfory window adds that

comppnent tp the vigw. (Altfrnative: tfirning A component “on” via

indoid adds that compo-

"nent td iew. gifig a compopyient from the frontmost directory
window tSthepaletteremoves that ¢ t from the view.
(Alternatives: dragging a component out of the window removes it;
dragging a component out of its icon’s bounding box removes it; turn-
ing the component “off” somehow from the view tools windoid re-
moves it.)
***Still need to control: sort order; justification of text fields, layout
of icons. (Font and fontsize? Or is this global for the Finder?)(relative
positions of components?)
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CONFIGURING THE APPLE MENU

In the new Finder, users have control over what appears in the Apple
menu by the use of a specially-designated Apple Menu Folder. Every
icon in the Apple Menu Folder will appear in the Apple Menu. This
happens instantly (not only at startup), so that if a user drags an icon
into the Apple Menu Folder and then pulls down the Apple menu, that
icon appears in the list.

Selecting one of these items from the menu is equivalent to opening
theicon. This is true regardless of what kind of icon it is (Container,
Document, Application, Sofa, Desktop Service, etc.).

Desk Accessories in the System file will appear in this list as well.

*** In the current version of the new Finder, the Apple Menu
Folder is designated by 1ts locatl prdin the System Folder) and name
(“Apple Menu”) e guse :
whlch Containe
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PREFERENCES

Many aspects of the new Finder will be customizable. These include the
Apple menu and Views, as described elsewhere. The interface to sever-
al other customizable features will be bundled together under the name
Preferences.

*** It is undecided how the Preferences interface will be accessed.
There may be a menu item, there may be a stand-alone openable icon
(a 1a Panels), or the Finder file itself may open into the Preferences in-
terface.

A user’s Preferences will be saved in a document so that they may
easily be transferred from machine to machine.

The list of things that can be set with Preferences has not been fully
decided but may include:

Co pty Yrash on/off

Alwhy.

Defgult yiew

Defdqult ing

What colg enu

Fin

Whi hich a¢tions

Whfich Coptainer’g contenfs are in th¢ Applg/menu
i ver ends yp in Pr¢ferences needs to be de-
cided als
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MOVER [

In the current arrangement, users must use a separate and somewhat
mysterious application (Font/DA Mover) to move Font and DA re-
sources in and out of the System file. Other resources can only be
moved with ResEdit (not for the faint of heart) or specific third-party
applications such as the Sound Mover. With the new Finder, users can
manipulate movable resources directly, in much the same way as they
manipulate files and folders.-

Mover is not an application; there is no double-clickable Mover icon.
Instead, “Mover” is a term used for the new functionality of being able
to directly manipulate fonts, DAs, etc.

*** If Mover is implemented as a removable extension it may have an
icon***

Opening the System File

The System file ifi the new Finder isjopenalple. It opens into a window
displaying two kindgofi —irtividual
one DA, one soupd), igns of M
suitcases.

~/ system Filder

22 iterns 97 426K isl 2 X21¥ axailahla _
N\ system eeae—uni|

items / 97,426K in dﬁk 2,3F1K available

System . o L_Eﬂ

Alarm Clock Calculator - Monkey
Helvetica Palatino Times 14

The suitcases are very much like folders in most respects, except they
can contain only Mover icons, including suitcases (if other icons are
dragged into a suitcase, they will zoom back from whence they came).
All Mover icons can be dragged back and forth between the System file
and the Finder’s file hierarchy and they behave exactly the same in any
location, with the exception of special properties that come from being
in the System file (e.g., DAs show up in the Apple menu automatically,
fonts show up in Font menus, sounds show up in the Sound panel).

Note that although suitcases can be dragged back and forth from the
System File to the Finder’s file hierarchy, this is not true of other
Containers. Folders can not be dragged into the System file. Only
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Mover icons can be put into the System file.

When the user opens a System file that has never previously been
opened, it will arrange the contents in some reasonable fashion, such as
putting all sizes of a font together in a suitcase, and perhaps putting all
font suitcases together in another suitcase. However, users are free to
reorganize the Mover icons inside their System files in any way they
want to, without affecting behavior. For example, a suitcase may con-
tain a few sizes of Helvetica, a few sizes of Times, and some DAs.

Opening Mover Icons

All Mover icons are openable. Opening a suitcase creates a window
displaying its contents in just the way opening a Folder does. Opening
a DA icon opens that DA just as if it were selected from the Apple
menu. Opening a sound icon plays that sound, and then closes the icon.
Opening a font icon probably displays a sample of that font in a win-

dow. These behaviors r whether the Mover icon is in the System
fileor i e erarchi.
_——~, System\Folder /
~ 22 jlems \ 97,426k X dick 2 274 vﬁm‘ihhh "
29 items
........
Alarm Clock

E)=———= Times 14 Sample

ABCDEFGHIJKLMNOPQRSTUVWXYZab
cdefghijkimnopgrstuvwxyz 12345673901 @#
$%°8*()-_=+{}];:'",. <>#%Jgd" f@ A —p~
oe®B1 YA ¥FQAICIZIIOEO O BITCEA
[EE$,UAU [ Egooffor-wluofifit® —a

Times 14

2K

<] [
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HELP

The software support underlying the help described here is intended,
ultimately, to be included in the ROM as a Help Manager. Given that,
help in the Finder will ultimately be implemented by making calls to
that Help Manager. Meanwhile, help will be designed for and
implemented in the Finder as an example to application developers of
the way that help can be implemented in an application and to suggest
to developers that help should be implemented consistently across all
Macintosh applications.

A focus on users’ help needs has led to a “modular” design for help, in
which different types of help are provided to address different types of
questions.

Goal Help

When users chooke t

Finder is lij#'a “home base* for
operating your compuig# It is a special applicatioh you
to anage your d 1 .
start other applications, You use the Finder every time

you start your computer or whenever you move from _
one application ta another.

Finder: 60 Larry, Joha, Steve, and Bruce
System: 42 ©1987 Apple Computer, Ine.
Tetal Memery : 1,024K

B Finder 774K

B system 2so« RN

“WhatIs__ ?” Help

“What Is ___?” help allows users to click on objects or menu items in
the Finder to get a short piece of descriptive information. The
information will appear in “bubbles” next to the objects and menu
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" item if checkkd, except that

Folder

Contains documents,
applications, or
other folders.

items.

There are two ways to access this help information. The first is
designed for new users who are using help to explore the Finder
environment. Access is readily apparent through a menu titled “?” in
the menu bar. The user enters a “help mode” by choosing the “What Is
___?” item in the ? menu. While in this “WhatIs ___?” mode, the cursor
is a question mark and the appropriate help bubble appears whenever
the user clicks on an object or drags through a menu item. To exit from
the mode, the user to he menu item or hits an (as yet to be deter-

mined)[key.
The s¢co! the inf#frmation is
included sq t eriencéekusers can gef/quicK information

about an object or functiod\without the overhgad offselecting a menu
item twjice (prCe TONurn it on\ once to turn iyfoff). A spring-loaded
mode iswefivated wi\en the uper holds doyn an fas yet to be deter-
This works just
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“How Dol ___?” Help

“How Do I __?” help provides step-by-step instructions for common
Finder tasks. When users choose “How Do 1_?” from the ? menu, an
access screen showing a list of tasks appears. Users can choose a task to
see the related subtasks. The subtasks will appear to the right of the
main tasks. Choosing a subtask causes the procedure for that subtask
to appear. (Choosing a different main task causes a new list of subtasks

to replace the previous list.)

keywords.

Use[esk accessories
Shuf down

Howdol.. Manipulate windows
Use the mouse Changing window size
Moving s window
Use applications Making & window active
Manipulate windows Closing & window
Using the scroll bars
Manage documents
Manage folders
Manage applications
Manage disks

Changing window size

1. Position the pointer on the size box
and drag it up and to the left.
(The window gets smaller.) S

19

2. Position the pointer on the zoom box
and dick. (The window zooms out.)

3. Click the zoom box aggin. (The
window returns fo its former size.)

The zoom box lets you use every
square inch of the screen for what
you're currently working on and,
with single click, brings you back
to your former view.

Related Topics:
¢ Size box
¢ Zoom box

(_Topics ]
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Clicking the zoom box toggles between the two-page and one-page
formats. (This allows users with small screens to see the help text and
their application at the same time.)

Changing window size

1. Position the pointer on the size box
and dragit up and to the left,
(The window gets smaller,) 5]

I

2. Position the pointer on the zoom box
and click. (The window zooms out.)

i

3. Click the zoom box again. (The '
window retums to its former size.)

When ug

get a ran
help has

1 Pid You Know..

nstead of selegfng the Cut comma
from the Egifmenu, you can simply type
mmand key equivale:
played to the right of the commands Shortcut
in the menus. L
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CHOOSER

Choosing external devices, particularly network devices, is very
difficult using the Chooser today. A simple first step to improving the
situation would be the implementation of permanent address objects
that can be saved and reopened. This would mean that users would
only have to use the Chooser once to gain access to each
network/external service. After that initial connection the address
object/icon would be saved (on the Desktop or in a Folder) to be
reopened when needed.

These address icons are Sofas; users create them using the “Make
Sofa” menu item. Like other Sofas, these icons remain on the Disk even
if the device or network connection is broken. The only way to make
the icons disappear is to explicitly drag them to the Trash (and later
empty the Trash). These icons are glways in one of three states off-line
and closed, on-lipe-ane-ele edref 0 line ape-eper ;

The “off-line and cloS&“fOTm of the icon stores the device address.
When it is opened the device is mounted, a window displaying the top-
level contents of the device appears, and the icon changes to the “on
line and open” form. Closing this window changes the icon to the “on
line and closed” form. Unmounting the network device changes the
icon to the “off-line and closed” form.
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STANDARD FILE

Although the MultiFinder environment makes Standard File less impor-
tant than it has been in the past, the day is not yet here when it will go
away entirely. Therefore, it should be kept up to date with changes in
the Finder, and remaining flaws in its design should be fixed where this
does not introduce major incompatibilities or user confusion.

There are four changes to Standard File:

* Anadditional, topmost, level in the hierarchy (the Desktop) has
been added

* The “Drive” button has been changed to a “Desktop” button

¢ The Trash is visiblglike any other container.

* S¢fas are supported.

and invisibleilmechghism, sifce there igno way to tell how many disks
rough there is nb way tq choose a particular disk.
oliferate, this problem
gets worse and worse.

In the new Standard File, the topmost level in the hierarchy is the
Desktop level. This is analogous to the way the Finder presents the file
system hierarchy. At the Desktop level are all mounted volumes (which
appear on the desktop in the Finder), along with any files that the user
has stored on the desktop. Therefore, in the new Standard File, the user
can see at a glance all of the available disks, and choose the one he/she
wants in a single click.

Also visible at the Desktop level is the Trash (more on this below).
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B Desktop
= Mojo
& MPIWU 3.0a2»

skid
I Trash Corra)
0 valuable Secrets
O URYH Mail o
[ Open ]
)

The Desktop Button

The old “Drive” button has been replaced w1th a ”Desktop” button

just like any oth
cannot be opened (fre e-saved

(from PutFile). Even though the Trash in the new Fmder is similar in
many ways to an ordinary Folder, we want to reinforce the idea that it is
in fact a repository of unwanted items and not just another Folder. This
is to prevent people from accidentally deleting important files.

[ W Trash |
{3 Bye-Bye Folder & W Trash

EY

{3 Hejecled

3 Unlepved

Fed

3 Hmpantaed Desktop

5] (Cancel )
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Sofas in Standard File

Sofas in Standard File behave analogously to Sofas in the new Finder.
When a Sofa is opened, the target of the Sofa is opened. Thus, opening
the Sofa for a Container will display the contents of the target
Container, and opening the Sofa for a Document will return (to the ap-
plication) the name and path of the target Document. Also, as in the
Finder, clicking on the arrow symbol of a Sofa will display the contents
of the Container containing the target of the sofa, and highlight the tar-
get. : :

.
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Quick FIND

Quick Find is a mechanism to quickly locate an individual Finder
Object. It is as simple as possible to solve the 80% of the cases in which
a user wants to quickly locate a file. Selecting the menu item “Find...”
from the Edit menu brings up the following dialog:

Find:

When the user confirms the diaJogjthe dialog goes away, and the

Selecting the me
for selecting “Finé=

The last window opened (not merely brought to the front) with
“Find...” or “Find Next” will be closed the next time either of the Find
commands must open a window.

An outstanding problem is that of objects found on the desktop, which
can obviously not be brought to the front. Two potential solutions are:
(1) make the Find dialog a modeless window with some space for a
message. When an object on the desktop is found, the message “<file
name> found on desktop” appears in the window; (2) put up an alert
saying “<file name> found on desktop”. Quick Find must be imple-
mented in both of these ways to determine which is better.
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MOUNTING & UNMOUNTING

Fear of erasure has prevented many a user from dragging their device
icons to the trash in order to unmount devices. However, many other
users are quite happy with doing so, especially since it is so quick and
direct. We need to provide an alternate way to unmount devices, with-
out discontinuing the trash method.

The obvious and simple but not completely elegant solution is to add
an “Unmount” menu item to the Special menu. When this item is se-
lected, the Finder attempts to unmount all selected disks, or the disk
owning the frontmost window if no disk icons are explicitly selected.
Of course, disks with busy files cannot be unmounted, just as today.

The opposite problem—how to mount volumes without rebooting the
machine—can be addre the same way. When the “Mount All”
i cia] menuris-seleeted-the-Fimeerjooks for di-
JCSI hard drives and puts their icons

*** Ajmo ion would be nicer/but ye need something
and thip is so, ing. An)pne got anything bettgr? One other possi-
bility undesinvestiation is\pverloading fie “Pyt Away” menu item
to unmount when diks are selected.

Finder HIS
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MENUS ( & File Edit ? Diew Special Color

Apple Menu

About the Finder...
Set Aside Finder

[Open Objects]

[Other Entries]

About the Finder...

Apple Menu.
[Open Objects]

Each Application that the user opens will be listed in this section of the
Apple menu.

[Other Entries]

The user controls which Applications, Containers, Sofas, and
Documents are in this menu by putting icons in a specially designated
Folder. Selecting an item from this menu is equivalent to opening the
associated icon.
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File Menu

New Folder 38N
Open %0
Print

Close Window 3W

Get Privileges 38P

Get Info o8l
Duplicate €D
Make Sofa

Make Stationery
Put Away

ge's fll.l'_l
int I.finduw...

This i been cifanged fro

just Cose to more accurately
reflect

users expeg¢ted it to]close open applications.

Make Sofa

If one or more objects are selected then this menu item will be enabled
and, if chosen, will create a Sofa of selected object or objects.

Make Stationery

If one or more Documents are selected then this menu item will be en-
abled and, if chosen, will turn the selected Documents into Stationery
Documents.

Put Away

This item continues to work as it did in the old Finder. When it is cho- .
sen, selected items on the desktop or in the Trash are moved to their
previous non-desktop and non-Trash locations. With the changes in the
Trash, it may be more commonly used than it was previously.

Finder HIS
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Print Window...

This menu item has been changed from Print Directory... for clarity.
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Edit Menu

Undo 82

Cut Text 384
Copy Teut 8C
Paste Texnt $U
Clear Text

Select Rl #A

- Show Clipboard

Find... BF
Find Nexut 06

es the Quick Eirfd dialog bok, and s¢arches all mounted Disks
foTt above).

(see Quick
Find Next

Find Next searches for the next occurrence of the text last specified in
the Quick Find dialog box (see Quick Find section above).
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About the Finder...

Whatis _7?
How Do | __7?
Did You Know __7

The placement of this menu is still being debated by the people who are
writing the Help Manager for the toolbox. It may end up after the Edit
menu, before the File menu, or after all the other menus. If you are con-
cerned with influencing this decision, contact Kate Gomoll (x3562) or
James Sulzen (x3142). .

See the Help sect; t ent for a
these menu itemg.

out
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View Menu

By Small Icon
By Icon

By Name

By Date

By Size

By Kind

By Color

New Uiew
Show Diew Tools

By Custom Uiew #1
ﬁ%Cust?m-um-#-z-—

: ing tools windoid. The
menu item text ¢ anges to “Hide View Tools.” Selecting “Hide View
Tools” makes the view-customizing tools and controls invisible, and
changes the text back to “Show View Tools.”

By Custom Views

This section automatically includes any views created with the New
View menu item, as well as any views moved into the Finder with the
Mover.

Finder HIS
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Special Menu

| special

Clean Up
Empty Trash...
Erase Disk...
Set Startup...

Mount All
Unmount

Restart
Shutdown

Empty Trash...

Selecting this iterh brings up a dialog descrfbing the contents of th

Trash and confirging that it should be emptie seftion
above). The worglin i
when the frontm$st window is in th\Trash.

Erase Disk...

This menu item\inco:
Setup,” so that irs
floppies.

e funcfonality offthe apglication “HD
is as transparent ap initializing

Mount Al

When the user selects this item, the Finder checks for directly attached
- Disks that are unmounted, and mounts any it finds (so their icons show
up on the desktop).

Unmount”

When the user selects this item, the Finder attempts to unmount any se-
lected volumes. Obviously, selected volumes with busy files cannot be
unmounted. :
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Color Menu

Prototypes have been built in the Human Interface Group exploring the
use of color to display Finder information such as age or size of a Finder
object. The Finder group does not plan to include any of the results of
this work in the new Finder. For additional information about this
work, ¢ i mgn (x4-59Z3)

Finder HIS
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furnishihgs

External
Reference
Specification

5hings 20007, a new version of the
Finder. Furnishings 2000 Hum. ace Specification describes many new Finder features from an

user’s point of view, while this document addresses some issues for applications and system software.
Other documents that have been used in the design of the Furnishings 2000 version of Finder include
NewNewFinder and Extensions: External Reference Specification, an earlier ERS, and NewFinder and
Extensions: External Reference Specification, an even earlier one.
In addition there are a number of HyperCard prototypes for various features of Furnishings 2000.
These can be found on the “Finder++” AppleShare server in the “Gasséeville” zone.

Comments to Darin Adler, MS: 27-AJ, x4-3621, AppleLink: Adler4.
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Why a New Finder?

There are three basic reasons why we are rewriting the Finder, and implementing new features:

Simplification and Consistency
Stability and Ease of Modification
Competitive Advantage

Simplification and Consistency
The most important aspect of the project is improving the Macintosh experience by increasing the consis-
tency of the Macintosh interface (more use of the desktop).

The Finder provides a way to manipulate files and start applications. Macintosh users generally like its
intuitive feel, but much of the rest of our software does not have this kind of interface. Files and folders
are manipulated directly, but fonts and desk accessories are manipulated via lists in a modal application
(“Font/DA Mover”), and system preferences are set with a desk accessory (“Control Panel”). With this
Finder, more system utility functions (choosing printers, installing new software) use a direct manipula-
tion interface. We also make it easier for applications to have a Finder-like interface by making Finder
code accessible.

In today’s Finder, applications and documents can be opened by menu item or double-click.
Unfortunately, many other objecjsthat
the user can see cannot be openkd.
Currently, you get the following hlert
when you try to open the “Genefal”
panel:

This is changed so that panels a

Ease of Modification (Extensibility)

E0=—= [ General ==
2 . The old Finder was written in assembler and C. It is difficult to
ate of Insertion- . . . . ” . .
Point Blinking make major changes to the existing Finder. The new Finder is
3| written from scratch in C++.
O ® O We are also-creating an extension mechanism. This allows us
Slow  Fast to create removable feature sets for the Finder. These share much
of the Finder’s code, but do not require a new version of the

Menu Blinking | Time ®

Finder.

? -
1:48:52 AM 6 -
;: 5 - .
|2l | @r2w. O2a, 4 Competitive Advantage
O OO ®|oste Eﬂ 2= The Finder is the cornerstone of the Macintosh interface.
1- Furnishings 2000 attempts to consolidate our advantage and ex-
off 1. 2 3 1/14/89 0- . . . . . .
perience with direct manipulation, not by adding flashy new feca-
@ on Speaker tures, but by refining existing concepts, enhancing ease of use
RAM Gache @ off Volume through simplification and consistency, and introducing a limited
O g p y g

set of new concepts.
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Configuration

The new Finder works on any Macintosh with at least IMB of memory and Mac Plus or newer ROMs.
The main target machine is a 1MB SE with a hard disk. This is the machine that we will do most perfor-
mance testing and tuning on.

The new Finder requires a2 new MultiFinder. In particular, the enhanced desk accessory support is
closely tied with MultiFinder, and some features that were formerly implemented with desk accessories
(Control Panel, Chooser) will be done in the Finder.

Memory Strategy
In addition to using fixed heap space for the Finder data structures, we use system heap memory and
MultiFinder temporary memory. This means that the Finder partition size is small, but that more memory

_is used if many windows are open with lots of items in them. The key strategy here is graceful degrada-
tion. If there is less memory, the Finder will do the same things, but more slowly.

Names

An international script number is stored witT@ach file and folder. This allows us to choose an appropri-
ate font to display a foreign file name in. Someone uping the Finder in a multiple script environment can

specify the script for a fil while renaming it py switthing keyboard scripts.

Icons

In addition to the 32x32 idQng/&e currdqtly supNort, we are agling sfipport for hand-tuned 16x16 icons
for the smaller views. We will also add Jupport inf
Here, we have to coordigfate with Multilfinder,

Trash

The trash is implemented as a directory on each volume, and emptied less often. Note that this means
that applications can move files into the trash. In addition, trash on MFS volumes is always emptied right
after you drag a file in and an ominous dialog appears (because there are no directories on MFS vol-
umes). In the old Finder, the trash is emptied at various times automatically. The new trash is only emp-
tied when Empty Trash is chosen from the Special menu.

Desktop

The desktop is implemented as a directory on each volume. This allows applications to move files to the
desktop. In addition, Standard File will be modified to recognize the Desktop, and to display files in the
same hierarchy as on the disk.
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Menus

The Apple menu is user-configurable. Any Finder objects in the “Apple Menu Folder” will appear in the
menu, and they are opened when the menu item is selected. This includes desk accessories, applications,
documents folders, etc. Note that [hlS feature works particularly well when combined with sofas (see
below).

Clipboard

The Finder will remain the standard place to display the clipboard. Our clipboard display will support
‘PICT’, ‘TEXT’, and ‘styl’ (styled TextEdit) data from the clipboard.

Disk Format

The old Finder maintains specific additional information about the files on each volume. This is kept in a
resource file for HFS and MFS volumes, and is maintained by a special call set for AppleShare volumes.
The old Finder uses the resource file (named “Desktop”) to hold three things (note that the name has .
nothing to do with the gray desktop of the Macintosh):

Icon Database
“Get Info” Comment Databasé
Application List

“Get Info” window. The application fold€r Cahe allow a quick loo by ¢feator of an application’s
location on disk (for launching).
The icon database contains

whicl} have bgen extract omffiles with the bundle bit set.
g tabase contains a comment for

make searches for apphcauons (suc Tors-v document is do ed) fast.

All three of these are maintained by the old Finder. AppleShare mtroduced a new call set that re-
placed these three “databases” for some volumes (those that respond to these new AppleShare Desktop
calls). There is a “workstation” implementation of this that is used to communicate with a remote server,
and a “server” implementation that is used by AppleShare servers.

The new Finder uses this call set for all volumes. In addition, some of this information will be main-
tained by the file system automatically. The old Finder reads bundles out of files and enters them into the
icon database, links files to their entries in the comment database, and maintains the application list as it
moves applications from folder to folder. Some of these (at least the application list) can be better han-
dled by the file system directly.

The new Finder will also be written so that disks without desktop information can be used. Thus we
will support locked disks without “desktop database” information.
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Keyboard

The new Finder makes more extensive use of the keyboard. When not renaming a file, the arrow keys
and name keys can be used as in the Standard File package, to navigate between folders. These include
the following:

ATTOWS ..oecviecreireiienireeeeene move selection (through rows and columns of icons)
Command-Up Arrow ........ open parent folder (and close current folder)
Command-Down Arrow ...open selected folder (and close current folder)
Other Keys .....cccovveneeencrennn seek typed name (as in Standard File today)

Return or Enter................. open file name for editing

Note that use of these keys is never necessary. If you click on a file, you will still be able to edit it’s
name, just as in the old Finder.

Privileges

Currently the Finder supports setting prmleges for volumes with privileges (AppleShare). We will extend
this feature by allowing setting of default ges for new folders. In addition, we will change the

check boxes currently use] vileges to s@it g CA3ICT 10 U rstand We will also support
the Personal AppleShare groject with new intgrface

Windows have a small ic indowitle, showing/vhat yhe object that opened the window
i é windows:

When this preference is active click and hold orriefolder name in the title bar of a Finder
window, a menu appears similar to the one in Standard File, allowing you to select any parent folder.
Note that even with this option active, you can still drag the window, if you click in the striped part of
the title bar, or if you start dragging immediately.

Full Path In Window Title

When this preference is active, instead of displaying the name of a folder, a full path leading to the folder
is displayed.
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Views

Much of the customization of the new Finder is accomplished with “custom views”. These are settings for
the appearance of objects in Finder windows, similar to items currently in Finder’s “View” menu.

Each view includes information about what is displayed for each object and how objects are ar-
ranged. There two distinct kinds of views: “free-form” icon views and “list” views. The list views are orga-
nized top to bottom, and the free-form views are organized left to right, top to bottom on an imaginary
grid.

In the current Finder, using a list view also implies using some kind of sorting. In the new Finder, the
choice of sorting is separate from the type of view. In addition, any view (even a free-form one) can be
set so that it remains sorted (and “cleaned-up”) all the time, like today’s “by Name”, “by Date”, etc. The
“Clean Up” menu item sorts and cleans up the active window, so that any window can have sorting asso-
ciated with it, even if it is not always sorted.

- : — View Editing
S([=—————— 0O TFolder =—r—=1|
e s To create a custom view, the “New
Marne Last Modification : N ) ?
View” and “Show View Tools” menu
[0 Barcolounger Sat, Jan 14, 1989, 1:45 AM items are used. When view tools (for-
[ Dresser Tue, Jan 11 PM merly rulers) afe visible, each element
£ Midnight 0l Wed, Jan [l 1, 1989, 12:02 PM of the view hag a small handle on it,
S Notes Sat Dec 41 1 s yilew-customizing controls
! ’ are viglble. Lustomized views can in-

[ MowFinder Sat, Jan 14, 1
[0 O1dFinder code Sun, Jan

Ka]

...... clugl varjbus elements from the stan-

For gkample, we will probably ship
\ ({ Notgs / the gystem with a slightly customized
giterns N e ! ek available view (by Version) that shows the ver-
stort number under the file name for
MouseDown changes all objects in the system folder. Of
=1 4 course, this view, once created, can
= | Thu,Decs, 1988, 11:39 PM be 11le<3d for any other windows as
‘ well.

1K

1, Constant changes
= Wed, Dec 21, 1988, 3.06 PM

1K
Mon, Dec 19, 1988, 4:30 PM

1, App list changes
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Sofas

Sofas are Furnishing 2000’s flavor of references between Finder objects. These are a special class of ob-
ject, represented as file of type ‘sofa’ and creator ‘ZSYS’ containing information about the object refer-
enced. We will define a file format that allows references for Finder objects. Specifically, to represent a
file, we store volume and file information.

Volume information includ