


need, but we are flexible in this area and believe that a powerful, standard
scheme is important.

Collaboration

hoops will follow the Pink model of collaboration and we expect most of the
hard design and implementation work will be done by Pink.>* Thereis a
limited description of what we think we need in the Program management
chapter. A very important thing (remembering that “us means you”), is to be
able to take our work home.

Undo

software folks get.

ps needs it. We would rather use the st
ite our own implementation of functi

odel even if we have

available

 being designed
alongside the rest of Pink’s. hoops is a very early Pink application but we still
want it to exemplify the Pink human interface.

Finder and File system

Like every other Pink application, hoops will be dependent on the Finder and
the File system. However hoops requires special services with regard to
launching applications, among other things.

54. Thanks Am, Larry; Jack, and Mrs. Calabash (wherever you are).
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Dynamic libraries
These are crucial. The design and extensibility of hoops depends on them.

OS and Network

In order to debug programs in the most powerful and straightforward way,
hoops will need certain run-time and network facilities.

Resource Manager

. hoops relies on the Pmk Toolbox's ability to save and restore ﬂattened ob]ects

. This also includes the ability to fl
s needs some sort of structur
ened objects. It is neces
e way the Resource M

Editing User Interface Obje

now how to be
‘of a general

implement sup;
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Dependencies on CompTech

Who Said The observant reader will have noticed that this document assumes the exis-
. tence of at least one compiler. The observant and astute reader will have no-
Anyth_lng About ticed that this compiler ig being asked to do some mildly unusual things.
Compilers?
It almost goes without saying that hoops needs the compiler(s) developed by _
the Compiler Technology team. In order to provide the incremental system
envisaged, it is necessary for the compilers and the rest of the environment to
communicate much more fully than has been usual in the past. Language sen-
sitivity in the editor for example, will rely on information created by the com-
piler. Conversely the compiler will rely on symbol and dependency informa-

thI_l

®& Registered /Restricted haps March 15, 1990 35-84



Glossary

ATOMIC COMPONENT a component that is not further subdivided into smaller components.
BROWSER a loosely used term to describe a window which has two or more panes.

BROWSER CONSTRUCTION  an archaic term used to describe the technique for creating views that interact

Krr with each other, or “connect” to each other.
C+ a really swell programming language.
CABINET VIEWER

CANVAS VIEWER

mponents and wiring

Crass COMPONEN 4 object-oriented

CopE COMPONEN

COLLABORATION

COLLECTION COMPONENT

COMMENT

te comment block, and description.

COMPONENT a named object that represents a semantic element of a program. All data in
a project is represented as components. Examples of components include
classes, functions, type definitions, and libraries. See also atomic component,
code component, collection component, connectable component,
organizational component, resource component, and user interface
component.

CONFIGURATION a set of versions of components that make up the state of a project at a given
time.

& Registered /Restricted hops March 15, 1990 3.5-85



CONNECTABLE COMPONENT 3 resource component that descends from MResponder and/or MStimulator
and has the ability to send and/or receive message to/from other
connectable components.

CONNECTION a metaphor that represents the trigger and message sent from one
connectable component to another.

CONSTRUCTOR that part of hoops used to create the resources of a program, most
importantly, the user interface of a Pink program. See also canvas viewer,
cabinet viewer, drawer viewer, resource group, parts bin, and resources.

CUSTOMIZATION the act of creating new and unique combinations of the existing set of tools in
hoops. See also extension.

DAVE AND TOM

DERIVED PROPERTY

DESCRIPTION property of a‘component that acts as a publi lock describing a
mponent. Descriptions form the basis of ar mentation system
r program components. :

DRAWER VIEWER

DyNAmiIc CLass

traditional sense. (
classes to be accessibl

EDITOR
ENVIRONMENT FRAME 3ops itself, much like the Pin work. It
classes and definitions from which ne: created and

ExporT the act of converting one or more hoops components into a form external
from a project, such as an operating systern file.

EXTENSION the act of adding new and unique tools to hoops.

FILE COMPONENT a component that represents a stream of text, as in an MPW text file, though
it is not saved as an operating system file.

GROUP VIEWER a view of the top-level resources in a particular resource group.
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HOOPS human-oriented object programming system. Sometimes incorrectly referred

to as the heretical object-oriented programming system.

ImMPORT the act of converting source code from an external source into one or more
hoops components.

INTRINSIC PROPERTY a property whose value is stored as part of a component.

Macro mutants to be avoided at all costs.

MARGINAL COMMENT ~a comment placed in the margin area of source code. \

MESSAGE a Pink message (TStimulus) that contains data to be sent between resource

components in response to a stimulus.

MODULE

NAVIGATION

ORGANIZATIONAL

COMPONENT

OUTPUT PORT

PANE

PART a reusable i 1ges

PARTs BIN used for organ
Constructor.

PrivaTE Co ock embedded in the in¥ ati nent.

PRrOJECT e source code, object code, documentation and related data of a software
development effort, represented as a wholly independent entity to hoops.

PROPERTY a characteristic or attribute of a component. Components can have any
number of properties, depending on the component’s type. Examples of
properties are source code, object code, interface, or description. See also
derived property and intrinsic property.

PrROTOCOL the set of member functions of a class that defines how other parts of a

program communicate with a class and its subclasses. By havinga protocol,
it is possible to add new subclasses without changing the other parts of the
program, because the subclasses respect the protocol.
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RESOURCE a flattened object stored in a fork of an application.

RESOURCE COMPONENT . the hoops representation of a resource.
RESOURCE GROUP a collection of related resources that are instantiated or revitalized as a
group.

SELECTION-SPECIFIC MENUS A set of commands or operations that apply specifically to a given selection
in a view. One example of a selection-specific menu is the pop-up menu
used in the current hoops mock-up. .

STIMULATOR a connectable component that sends a message in response to a state change
(i.e. a character was typed, the button was clicked, etc.). See also output port.

STYLE SHEET isual style with the syntactic elements o
Tom AND DAVE g0os?) the size of planet;
TooL : “of performing some action, ‘'some data in
ops hoops is 1mp1emented as a set of tool
TRANSFORMER
TRANSLATOR : of the
USER INTERFACE a connectablere,

COMPONENT user interface of a‘’f
dialogs, alerts, and iet

VERSION any saved state of ac
VIEW CONSTRAINTS ; nstructor model wsing springs and t
behave when its
VIEWEDIT eating MacApp view resources use pp program.
VIEWER a tool that displays a property of a component.
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TRowDataSet £

2|{v[o]®

TRowDataSet
class TRowDataSet: public TDataSet

(

prvate:
RowNumber f{Row;

public:
TRowDataSet(TTuffyDacument® itsDoc, RowNumber row);
virtual ~TRowDataSet();

At(long index) const;
yirdugi MO aliectinl

*TRowDataSet::M

= {Row) {

tem = At(row);

if (col -> IsEqual (item))
retumn (item);

-}
retum (NIL);

<l =

Color Figure L Source code browser. This browser consists of two connected views: an
interface view and an implementation view. Comments are shown with a gray background.
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EditMenu
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Color Figure 2. “

Disconnect

Wiring” a connection between two objects in Constructor’s Canvas view.
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General plan

The Developer Technical Publications group, reporting to Trish Eastman, and Scott Knaster,
reporting to Doug Brent, are working on creating technical documentation that Pink developers
will use to write software. A large part of this documentation will exist online and will be
available to developers in the “heat of battle” - that is, directly from HOOPS, the Pink
development system. This paper describes the preliminary plan for putting Pink technical _
information online.

The complete Pink technical documentation suite is described in another document in this
binder, but here’s a brief description of the parts. There will be an overview of Pink
capabilities, designed for people who will evaluate whether to use Pink. We expect this
look something like anding Comparter Networks book published last yea
pictures, a friendly |

There will be two & who like to read
, and a more

Program). We will

ink in more depth, one
g title is The Pink Fo
hose who like to learn as they go (How to )
g interactive online versions of these bo

online reference to eve

d member function,
nline reference mak i

jo he.project

edia, and other ni

the heart of our project. We've already started writing them.
Eventually, they’ll be displayed in HOOPS (and maybe elsewhere, as well). Until HOOPS is
born, you’ll be able to read online descriptions with Mouser, 411, and HyperCard. The
appearance of online descriptions in HOOPS depends on the design of HOOPS itself, and
probably the Component Editor in particular (if that's still a valid name for a place in
HOOPS).

Online books are the more interesting (= harder) part of the project. Officially, we're just
investigating this part of the project. That's because we’ll have paper versions of the
documents to fall back on in case we can’t complete a online book in time. As a minimum, we
expect to have online a version of each book that’s functionally the same as the paper version.
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Our idea for online books is this: imagine HyperCard, except that (1) the metaphor is not an
index card, but a book, and (2) it's done in the Pink application engine, so it has CHER and
everything else that's Pink. We think that using a book metaphor is a good idea. Everybody
knows how to use books in a linear fashion, and many people know how to use tables of contents
and indices - sort of a “manual hypertext”. A book provides a comfortable, linear frame of
reference for users, which they can use sometimes (by reading linearly) and abandon other times
(by following links).

Our online books will look like books on the screen, complete with (optional) page numbers. But
they’ll be magical books, because they’ll include hyperlinks, sound, animation, content .
browsing, fold-out pictures, annotation, and other Pink goodies. Of course, online books can be
also be used in a completely linear fashion, and can even be turned into paper books
automatically by removing the multimedia and hypertext features. In fact, existing OCR
technology could provide developers with the ability to automatically create online books out
of paper books (although without any hypertext or multimedia additions, of course). The
developer could then

We believe that the
and presents a com Of course, we don’
for online books will'y o try them. Serendip
group is interested in trying some of the same things.

tion online
“how these ideas
gh, the Jane

rich foundation for placi

Survey o

To help make try standing ?

their kneecap mething gr in ing m it
(ATTENTION ye can | ]

thorough investigation of existing syst
looked at, or to make suggestions for

After we’

make any yperCard 2.0 (now in be
these experiment: ‘writing online descriptions in 411 "formy
display them in HyperCard via a 411-reader XCMD that exists now. We also may be able to

integrate our online description prototypes into the HOOPS SuperCard prototype.

We'll also use HyperCard 2.0 to create prototype online books. Depending on the progress and
direction of Jane, we may be able to use Jane as a base for prototypes at some point. We don’t
know who will actually create and maintain these prototypes yet.

Of course, we’ll test the prototypes on real people (probably PUG members as well as Pink
people) and we'll check the readings on the electrodes we’ll attach to their heads.
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Don Quixote
The Pink UNIx Adapter

Geoff Peck
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Don Quixote and Sancho Panza
drawing by Pablo Picasso, 1955
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Intro duction

Don Quixote, the UNIX adapter for Pink, allows end users to run standard UNIX software on a
Pink Macintosh while simultaneously running Pink and Blue applications. .End users will be
able to exchange information between the three “worlds” in several ways — at the minimum,
cut and paste and limited inter-system file access will be implemented. Since UNIX is a
essentially a text-based system, Don Quixote will allow reading and writing of unformatted
Pink text files from the UNIX environment. UNIX programs will be able to access Pink files,
and a UNIX developer might choose to write code which can decode one or more non-text Pink-
file formats. Don Quixote will not perform such translations automatically. Blue text files
will also be accessible to UNIX applications through a similar mechanism.

Developing Don Quixote also will help ensure that Pink contains the required facilities for
third-party developers to develop other adapters. It also will serve as a substantial des
and programming ex an be distributed to third-party d

process; the information. ied in this
ncentrates on one o ternatives which
the alternatives

Detailed plans for
section is prelimin
are currently being
section at the en

‘this chapter

Don Quixote ) ’

specific UNIX"syster: _ ' ion
Binary Interface for Motorola'6 : ;
possible to simultaneously suppo

Don Quixote will include a minimal s
to make the system operate in a manner
administration and most use of the UN
rather than thr normal UNIX faci

capabilities of 1 t the dlfflcultxes associated wit

Strategy

The strategy for Don Quixote is quite different from the path being taken by the “traditional”
UNIX workstation vendors (SUN, HP, DEC, etc.), by our own A/UX group, or by NeXT. These
companies are taking a complex system and putting “pretty wrappers” on top of it to make it
nicer looking and easier to use. Both NeXT and A/UX are using this approach to attempt to turn
a relatively traditional UNIX workstation into a personal computer. The “wrapper” approach
does not address the fundamental problem — the complexity of UNIX.

Don Quixote is an entirely new environment, built on top of Opus/2, which provides the
facilities of UNIX without the complexity. This is done by building a new system which
conforms to relevant standard interfaces, but does not have the complex internal and
administrative structure of UNIX. The benefit to the user is that Don Quixote will have many
fewer “moving parts” than a traditional UNIX.
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Don Quixote is an integral part of the Pink software release. It should be packaged at no
additional charge with every Pink system. By virtue of the number of installed machines in
the high-end Macintosh market (68020 processor or greater), the introduction of Pink with Don
Quixote will immediately change the installed-base balance in the UNIX marketplace.
Current UNIX software vendors will be strongly encouraged to ensure that their programs work
under Don Quixote, simply due to the sheer number of Macintoshes which run Don Quixote. Don
Quixote must provide a high degree of compatibility with industry standards in order to reduce
the investment and time required by UNIX program developers. Availability of many UNIX
packages in addition to the well-established base of Macintosh applications will immediately
establish the Macintosh as the system of choice for many customers who require UNIX-based
solutions.

Don Quixote, like the rest of standard Macintosh system software, is solely Apple-developed
code. In certain cases, we may elect to include with Don Quixote some code which is available
to the pubhc, such as GNU software from the Free Software Foundation. If Don Qu1xote were to
be built using existin would have to pay a royalty to A
copy which was sh:
be due, and it will
base at low cost.

distribution cha
example of how
operating syste

AT&T UNIX license — and we ca
available to others by such advanced t
Apple licensing restrictions as well.

Don Quixote will allow the execution o :

which relies on fe re not supported by Don Quixote wi ompilation,
and possibly source code changes, in order to run under Don Quixote. Since Don Quixote supports
execution of most standard UNIX programs, however, this development will be able to be done
using standard UNIX tools. This eliminates the need for UNIX developers to learn a new
development environment, which has been identified as a major stumbling block to moving
UNIX software to the Macintosh.

Standard UNIX utilities or their equivalent will be available for use with Don Quixote,
packaged as several functional groups. A minimal set of utilities will be included with the
basic distribution included with Pink. Others will be available separately through standard
Apple system software distribution channels — from public distribution sources, or for a nominal
charge from Apple and/or dealers. This type of packaging permits a typical office-
environment Pink system to run much UNIX software with relatively little disk overhead or
added complexity. Users who require additional UNIX facilities would load them when
required, and would use more disk space.
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Tactics

Producing a UNIX work-alike while simplifying the system is a challenging but achievable
task. The first stage is identifying the appropriate standard or combination of standards with
which to guide the effort — the federal information processing standard FIPS 141, IEEE’s
POSIX standard, AT&T’s System V release 4, OSF/1, and/or X\OPEN. The standards each
include system call interfaces, library interfaces, and a standard program suite. Many of the
standards include optional features, which will be evaluated to see how useful they will be vs.
how much complexity they add. .

The result of the standards effort will be a single document which specifies the interfaces and
programs which Don Quixote will support, and provides an initial cut at how the system will
be split up into packages. After the standards document has been finalized, several

implementation specifi One implementation specification wi
describe how the adag t internal interfaces will be re
impact it will have o ronment. Another docume
number of utility pz oped, how these packa
installed, what th ok like, and for eagh
it is to be develope her program, or &
source.

w'divided and
ogram whether
an outside

ted by Don Quixote is

. The Don ¢
t manner. -

framework will allow implementation ¢

Currently, two possxble adapter archite In the first.
Opus/2's 3

exceptions
code takes

processes fo

1s architecture is shown
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Don Quixote interface code
and local static data

Opus IPC

Don Quixote
server teams

Stack ¢ terminal emulation
‘ « file system interfaces
________  process creation, etc.

UNIX processes

It is possible that this arrangement ma
processes work, in particular with Syster

allows the adaj
managing them

ferent from that of Opus teams.

€ Registered /Restricted Don Quixote March 15, 1990 376



E l—[_z.n_—_—

" 5 &

3 a9

1) < 8

g‘ﬂ 2 & Standard
5 < Pink Services
< ||LF |22

z — )]

5 | 125! In

UNIX Adapter
Opus Ad
Opus/2

Currently, it i te will not implerg it will

«torage needs.

ppers” around a “real’

“Real” UNIX y mber of pieces which could be re-d
automatically and safely The file system, for example, could be replaced by one which is
crash-resilient, thus eliminating file-system checking (fsck) and the resulting delays and
confusion. The UNIX-to-UNIX transfer facility (uucp) can be re-engineered to keep its
information in a single database, rather than dozens of small control files which are scattered
in several places in the file system hierarchy, and a simple administrative interface for this
single database could be devised.

UNIX systems typically fail to operate in an expected manner when any one of dozens of small
control files or programs are slightly incorrect or are out of place. One could envision a system
which attempts to fix these files automatically, but such a system glued on top of an existing
UNIX is simply adding a layer of complexity, which may or may not function properly
depending on the user’s particular environment.
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A “real” UNIX will always, fundamentally, have quite a few pieces which may need to be
adjusted by a “wizard”. Even if the “wrappers” can allow a non-computer-guru user to set up a
system in a standard manner, configuration changes usually are needed for a given work
environment which must be performed by a “wizard”. Such changes will frequently cause the
“wrappers” to no longer work.

Why should Apple have two UNIX products, AJUX and Don Quixote?

Don Quixote and A/UX address two separate markets. Don Quixote provides UNIX capability
for the user who occasionally wishes to run one or more UNIX programs on his or her Macintosh.
A/UX provides full UNIX capability for the user who requires it, as well as the capability to
run occasional Macintosh programs. Neither product meets the needs of the users of the other
product.

Apple’s software distribution for the Macintosh works well because little or no channel support
is required. How can._thi lex. LINIX-like system?

Don Quixote will be di
need to ask “do I w
the installation dis:

ptobeeasytouseand toi
time?” If the answer js
r, if required, a so

ser pops in
aller program.
nd directories
us/2 and Don
urrently the case with
propriate facility to

Quixote will allo;
UNIX systems,
(or from) the s

What docume
documentatio

The portion of Don Quixote whii
limited in capability and feature se
Utilities Users Guide, should suffice fo

If desired, optxonal software component

manual s
a la Inside
volume set’
use.

iblished and madq

Will Don Quixote compete with Pink for users? For developers?. What-will be the impact on
users? .

UNIX applications and Macintosh applications are currently typically complementary, rather
than competitive. Don Quixote will allow that symbiosis to continue, on a single machine. For
users, then Don Quixote expands the computing opportunities, rather than forcing them to make
a choice between Don Quixote and Pink.

It is possible that some developers will prefer to develop software for Apple’s machines in the
Don Quixote environment rather than the Pink environment. The availability of a UNIX-style
development environment (both tools and programming environment) is likely to make the
perceived cost of entry to application development on a Macintosh much lower. Don Quixote
therefore may encourage many applications to be written for Pink-based Apple products that
otherwise would not be written.
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Alternatives
Here are several of the alternative implementation architectures which were considered:

Direct execution solutions

1) An Apple-developed adapter which can directly execute UNIX binaries which comply
with the System V Release 4 applications binary interface (ABI).

2) An Apple-developed adapter which can directly execute UNIX binaries which are
compiled specifically for this adapter.

Library-based solutions

3) An Apple-developed library which allows most UNIX source programs to be compiled and
linked to execute in the Pink environment.

4) An Apple-develoy
linked to execute;

Where does the cod
5) Portan existing;
6) Port and adap
The Pink-do-noth;
7) ProvideaP

The three Ap
and 3 above)
set of UNIX libs;

system calls might appear on the su
years of effort. However, tremendous
requirements. I would estimate any of t

such productst sions: unless Don Quixote provides
find it extremely diffi ttract UNIX software vendors and somett) UNIX-users to
Pink. There are a number of products which tried the library-based approach, the most notable
of which were Apollo Computer’s early UNIX offerings and the various adapters which
allowed UNIX programs to run under DEC’s VMS. None of these met with market success.
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The alternatives involving AT&T code may require somewhat less development time than the
fully Apple-developed alternatives; I would estimate this savings at no more than 30% of the
development cost. These alternatives would require Apple to purchase an AT&T UNIX license
for each system we ship with Don Quixote, or would require usto package Don Quixote as a
separately licensed product. Ibelieve that it is very important for us to offer Don Quixote to our
customers on the same basis as we do other Macintosh system software — “bundled,” at no
additional cost to the user. Thus, Apple would have to pay AT&T for a UNIX license for each
and every Macintosh which exists and is capable of running Don Quixote at the time of product
introduction, as well as to pay AT&T a royalty for each system produced after that point. This
would be a multi-million dollar expense. (Currently, $50 per system is the least expensive
UNIX license; even if it could be negotiated down to $20 per system, the up-front payment to
AT&T would be in excess of $20 million!)

The several library-based alternatives (3, 4, and 7) suffer from several specific technical
problems:

1) UNIX programs
relevant to the

address-spa
a shared me
region cont;

2) It will be
without a

3) One of the'second
which would be develo
attractive in the Jaguar envi
processor, implementing adapters
are tied to foreign instruction sets i:
rather than a UNIX adapter will no
produce

ink toolbox includes
shared memory

the address space of each p
ive information.

full UNIX pro . hin the Pink framework.

Then, the remaining question is whether to use the System V Release 4 ABI standard or to go
with a standard of our own (Pink-only UNIX binaries, or A/UX binaries, for example).

Appendix A - System Call List

Following is a consolidated list of system calls obtained from the POSIX Standard (Portable
Operating System Interface for Computer Environments, IEEE 1003.1) and the current 4.3BSD
Berkeley UNIX system running on AppleVAX. This list needs to be reconciled with other
relevant standards, particularly AT&T’s System V Release 4. A similar list needs to be
generated for library routines.
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The third column indicates the relevant section number in the POSIX specification or, in the
case of Berkeley-only system calls, “B/” followed by an indication of the class of system call.
The fourth column contains working notes on the system call’s origin and whether or not the call
should be implemented in Don Quixote:

P = privileged call, not implemented in Don Quixote

C = in 4BSD compatibility library, implemented in Don Quixote

+=added to POSIX; not in 4BSD, implemented in Don Quixote

? = not in POSIX, in 4BSD, may be implemented in Don Quixote

x = not in Don Quixote N

3. Process Primitivas

fork create a new process 1.1
execve execute a file (also 5 other variants) .1.2
wait wait for process termination .2.1
waitpid wait. for. process.termination

_exit :
exit 3.2.2
kill 3.3.2
sigsetops 11, add, del, ismer 3.3.3
sigaction ¥ geEd; action 3.3.4
sigprocmask sxamine and change blocked signals 3.3.5
sigpending xamine pending signals 3.3.6
sigsuspend ait for a signal 3.3.7
alarm ignal after specified ti 3.4.1 C
pause 55 execution 3.4.2 +
sleep 3.4.3 C

3a. 4BSD P
brk

killpg 3 S group ?
profil
ptrace process trae
sigblock block signals
sigpause atomically relea 2d signa

interrupt
sigreturn return from signal
sigsetmask set current signa
sigstack ck conte
sigvec g g
vfork 1 virtual memo¥
4. Proc
getpid fification .1.1
getegid 4.2.1
geteuid geteffective user id 4.2.1
getgid get real group identity 4.2.1
getuid get real user identity 4.2.1
setgid set group id 4.2.2
setuid set user id 4.2.2
getgroups get supplementary group access list 4.2.3
cuserid get user name 4.2.4 +
getlogin get user name 4.2.4
getpgrp get process group identification 4.3.1
setsid create session and set process group id 4.3.2
setpgid set process group id for job control 4.3.3 +
getppid get parent process id 4.4.1 +
uname system name 4.4.1
time get system time 4.5.1 ¢C
times get process times 4.5.2 C
getenv environment access 4.6.1 C
ctermid generate terminal pathname 4.7.1 +
sysconf get configurable system variables 4.8.1 +
4a. 4BSD Process Environment
getdtablesize get descriptor table size B/Proc
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getpagesize get system page size B/Proc
getpriority get/set program scheduling priority B/Proc x
getrlimit control maximum system resource consumption B/Proc x
getrusage get information about resource utilization B/Proc 2
gettimeofday get/set date and time B/Proc
setgroups set group access list B/Proc
setpgrp set process group B/Proc
setregid set real and effective group ID B/Proc
setreuid set real and effective user ID's B/Proc
syscall indirect system call B/Proc ?
5. Files and Directories
closedir close directory for reading 5.1.2 -
opendir open directory for reading 5.1.2 ¢
readdir read entry from directory _ 5.1.2 C
rewinddir position to read from start of directory 5.1.2 C
chdir change current working directory 5.2.1
getcwd get working directory pathname (BSD: getwd) 5.2.2 ¢C
open £fil 9,31
creat e an existing one
umask 3.3
link 5.3.4
mkdir 5.4.1
mkfifo 5.4.2 +
unlink emove directory entry 5.5.1
rmdir emove a directory file 5.5.2
rename change the name of a file 5.5.3
stat 5.6.2
fstat 5.6.2
access 5.6.3
chmod 6.4
chown S
utime
fpathconf : i +
pathconf get configw +
Sa. 4BSD Filas and Direct
ioctl control device ?
chroot change root direc ?
readlink read value of a s
symlink make symbolic link
truncate truncate a file to
6. Input tput Primitives
pipe ; :
dup 2.1
dup2 2.1
close 6.3.1
read b ippat 6.4.1
write write output 6.4.2
fentl file control 6.5.2
lseek move read/write pointer 6.5.3
6a. 4BSD Input and Output Primitives
flock apply or remove an advisory lock on an open file B/IO 2
fsync synchronize a file's in-core state with that on disk B/IO 2
mknod make a special file B/1I0 2
mount mount or remove file system B/IO 2
select synchronous I/0 multiplexing B/I0
sync update super-block B/I0
6b. 4BSD Network and Interprocess Communication (Sockets)
accept accept a connection on a socket B/Socket
bind bind a name to a socket B/Socket
connect initiate a connection on a socket B/Socket
getpeername get name of connected peer B/Socket
getsockname get socket name B/Socket
getsockopt get and set options on sockets B/Socket
listen listen for connections on a socket B/Socket
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recv receive a message from a socket B/Socket
send send a message from a socket B/Socket
shutdown shut down part of a full-duplex connection B/Socket
socket create an endpoint for communication B/Socket
socketpair create a pair of connected sockets B/Socket
7. Device and Class~Specific Functions
tcgetattr get terminal state 7.2.1
tcsetattr set terminal state 7.2.1
tcdrain wait for terminal output to finish 7.2.2
tcsendbreak send break 7.2.2
teflow suspend terminal input and/or output 7.2.2
tcflush discard pending terminal input/output 7.2.2
tcgetpgrp get foreground process group id 7.2.3
tcsetpgrp set foreground process group id 7.2.4
7a. 4BSD Devica and Class-Specific Functions
vhangup virtually °‘hangup'' the current control terminal B/Dev
XX. 4BSD Administrative Functions
reboot essor
setquota | file system
adjtime synchronization of the

B/Admin
swapon erleaved paging/swag B/Admin
acct ff B/Admin
gethostid et/set unique identifier of current hos B/Admin
gethostname et/set name of current host B/Admin
getitimer et/set value of interval timer
quota i disk quotas
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Goals

The goals of the Technical Publications Pink documentation suite are to provide

L] a complete description of all developer-accessible parts of the Pink system

n multiple entry points and varying treatments of the information correspondmg to
the skill levels and learning styles of all developers

u navigational assistance so that readers can find the information they need without

becoming bewildered or wondering how to get started
The sheer volume of the information that we must provide will require us to use innovative
technologies, including online delivery systems and creative ways of presenting access to the
1nf0m\ahon .............................................

Scope

cumentation needed
unications Publications
ommunication software.
on, including setup and

In keeping wi
by general pu
department w

charter, Technical Publications will prody
se application developers. The Networki
> documentation required b
will:produce all the end-use

Engine and the Object Toolbox. Th
families of classes that call the code the
applxcanon mcorporates classes from

milies that make up eac

Application Object Toolbox
Application Text
Document Graphics
Event Operating System Utilities
View Operating System Services
Command Network Services

Sound

Imaging

Scripting
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Pink documentation model

The documentation model strives to meet its goals while also delivering documentation when
Pink ships. Since there are never enough resources and since Pink is still under development, we
have designed a model that allows us to begin with the most critical and stable information,.
ensuring that we provide enough information to allow developers to get started. After the first
customer shipments, we will continue to add information about less critical and late-developing
features and to update particular components of the suite individually as required.

Our model provides

" i i jon: “What is Pink?”

In addition, we terials, such as hu
and an index. :

The model is rep
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The Pink Documentation Suite

Introduction to Pink

How to Write

A more complete description of the suite elements follows:

s The Introduction to Pink advises programmers and programming managers of the
advantages of object-oriented programming in general and the Pink system in
particular.

n  The Pink Foundation describes in detail the concepts of the Pink system and the
interrelationships of the families of classes. This manual, used in conjunction with the
online reference, is aimed at the type of programmer who likes to learn the concepts
and understand the model before starting to work.

s How to Write a Pink Application describes how to write a Pink application using the
HOOPS development system. This manual is directed toward programmers who like
to learn by doing. The eventual goal of this product is to be an interactive online tool.
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However, if the online tool to produce this product is not available at the first
customer ship of Pink, it will debut as a paper document.

s The Online Class and Method Reference provides descriptions of all the Pink classes and
the methods that pertain to them. As our online tools become more powerful, we
plan to add animations, code samples, and other interactive features to these
descriptions. For plain vanilla applications, the developer will need only the online
reference used in conjunction with either the tutorial or the foundation manual. The
online reference will be developed first using an interim tool to search and display -
the information.

n  The Focus Library consists of a series of definitive descriptions, which correspond to
elements in the Application Engine and the Object Toolbox. In addition, there will be
some focus books that do not correspond to such elements but which cover specific
topics, suc list of focus books is provided in

be added to the hbrary in the

®  An Online Index of all manu

or added
Every manual will include a roadmap that ¢
topics. '

At the present time we do not-have detailed schedules. Initially, we plan to‘produce:

»  Descriptions for many classes and methods

» A working draft of the Pink Foundation manual started in the form of an architectural
overview document which is currently being written

s A start on the Online Glossary

n  Detailed document design for the Introduction to Pink

= Detailed document design for the Operating System Kernel focus book (which will
serve as a prototype document design for other focus books as weil)

We will publish firmer plans when we have evaluated our initial efforts.
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Risks and concerns

We have identified the following issues that put our plans and schedules at risk. We will be
monitoring these issues during the following months.

Staffing

We have not yet determined exactly how many writers we will have, who they will be, or when
they will join us. Who they are is xmportant since the learning curve is going to be very steep. We
are looking for expenenced people but since this is new technology there will still be lots to
learn. We are pla iters to train new ones. While this pl Hl:help
bring the new peg

Online to

We have not dennfled the online tool for the Online Clag
Write a Pink A ual. The tentative plan is to u

d Reference or the How to
i online reference and Jane
OPS and Jane are still under

design and
collaboratin

We plan tousett
Reference. This will allo
Pink home.

ntual

We are currently writing using unst ; i i the
411 format.

HOO

How to mpletely dependent on

Pink progress |

And, of course, we are gated by the progress of Pink itself for the completion of the Pink
Foundation, the Online Class and Method Reference, the nutshells, and the Human Interface Guidelines.
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Attachment A: Summary of Products

Product Content Audience

Introduction Introduction to OOP and Pink Programming managers

to Pink and programmers X
learning

Pink Foundation Overview of architecture; Programmers learning
information for people who
learn, then d

How to Writea

Pink Application ctive
Using HOOPS those
Online Class and

Method Reference

Focus Library
ping
Human Interface Guidelines f
Guidelines interfaces
Definitions of terms

Online Glossary
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Attachment B: Currently Identified Focus Library

Application Engine

Application
Document
Views

Events
Commands
Failure Handling

Object Toolbox

Text
Graphics ;
Operating Syste
Utilities
Network
Sound
Imaging
Scripting
Help
Building Block Views

Networking books
TBD

Other

Runtime (memory management)
File System
Debugging
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