

































































































































































































































































































































































































































































ate except that it calls the create operation in the SOCKET trait
instead of the initialize operation in-the IO_OC trait.) The socket
system call converts its address family argument into a type UID by
consulting an object in the file system that contains a table translat-
ing address families into type UID. It then calls socket_$cre-
ate_type. Note that we could have simply hardcoded a “switch”
statement on address family into the implemention of socket, but
this would have meant that socket would not have been as extensi-
ble as we would like. (User-defined sockets could have been cre-
ated via socket_$create_type, but not by socket). The scheme we
implemented is less than ideal in that it requires both that the type
be created and that the address-family-to-type-UID object be up-
dated, but it was the best we could do.

One difficult problem that we have not adequately addressed is that
of expanding wildcards in an extended name. For example, using
our VMS gateway type manager, one would like to type the name:

/gateways/my_vms_sys/dra0: [rees.*]mail.txt

If my vms_sys is a gateway object to a VMS system, and
dra0:[rees.*]mail.txt is a VMS file specification, this specification
should be expanded to include files named mail.txt in all subdirec-
tories of dra0:[rees]. Unfortunately, the agent doing the wildcard
expansion (typically the UNIX shell) has no knowledge of the syn-
tax of the extended part of the name, and so has no way to expand
the wildcard. We considered implementing a “wildcard trait,” but
this is difficult to specify in a general way, and every program that
does wildcard expansion would have to be modified to use this trait.
Instead, we require that standard UNIX hierarchical names with /
separators be used whenever wildcards are being expanded, but we
also allow non-standard syntax (as in the example above) if there
are no wildcards.

The semantics of certain UNIX operations turned out to be fairly
obscure. For example, suppose a program sets the FAPPEND flag
(via fentl(2)) to “true,” then forks, then the child sets the flag to
“false.” Is the change to the stream state seen by the parent as
well? We were frequently obliged to look at UNIX kernel source or
to write sample programs and run them on a standard UNIX system
to answer our questions. As we discuss below, we are led to believe
that the task of producing exact semantic specification is a forbid-
ding one. The various UNIX standards committees have their work
cut out for them if they intend to do a complete job.
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Another interesting experience gained during the implemention of
TTM and Extensible Streams relates to the problem of documenta-
tion. The goal of Extensible Streams is to make it possible for peo-
ple who are not employees of Apollo Computer to write new type
managers without having access to Apollo source code. This means
that the specification of the semantics of the operations must be
very precise — it must completely characterize the expectations of
application programs that do I/0. The creation of this specification
turned out to be a non-trivial task.
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Reader’s Response

Please take a few minutes to send us the information we need to revise and
improve our manuals from your point of view.

Document Title: Domain/OS Design Principles
Order No.: 014962-A00
Date of Publication: January, 1989

What type of user are you?
System programmer; language

Applications programmer; language
System maintenance person

System Administrator Student
Manager/Professional Novice
Technical Professional Other

How often do you use the Apollo system?

What additional information would you like the manual to include?

Please list any errors, omissions, or problem areas in the manual by page,
section, figure, etc.

Your Name
Date

Organization

Street Address

City State
Zip

No postage necessary if mailed in the U.S.
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