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A Tale of Two
Operating Systems

System V.4 and OSF 1

By Judith S. Hurwitz

T IS INEVITABLE that the road to standards will not
always be smooth. The Unix industry over the past
two years has passed through periods of exhilaration
at the idea of a unified Unix operating system, des-
tined to bring together all the various brands into a single,
cohesive operating system that would meet everyone’s
needs. It seemed like a doable task, and, with much fanfare,
industry experts started work on it. (continued on page 3)
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THE WORD IS OUT. OSF ., E D I T

ager, a user interface man-

(Open Software Foundation)
has announced its user inter-
face selection, which it calls
Motif. We think that the
choice was a good one. It
meets some of the most im-
portant criteria set by the
leading vendors in the Unix

User Interface

agement system submitted by
Groupe Bull. A third research
program adds a set of prod-
ucts that, while not yet com-
patible with OSF’s core of-
ferings, are being considered
for future integration. The
first such product is Came-

industry. First, it maintains
consistency with the PC

OSF chooses a combination of tech-

gie-Mellon’s Andrew Tool-
kit.

world through the use of the
look and feel of Presentation

nologies, leaving the door open for

What impresses us the
most in the OSF selection

Manager (PM). This technol-

process is this combination of
technologies. OSF resisted

two potentially dangerous
scenarios: It did not take one

ogy, offered by Hewlett- 1mnovation.

Packard and Microsoft,

should help bring Unix into

the mainstream: If Unix ap- . .
plications look and behave By Judith S. Hurwitz

complete submission, and it
did not take too many small

just like PC applications,

how bad could they be? Over the next few years, users will
expect applications to have a windowed interface with the
characteristics and behavior of PM. It is to Unix’s benefit to
follow this trend and make hay.

The second most critical component is the part that users
won’t see, the underpinnings that developers will use to make it
all work. The tools developed by Digital for its DECwindows
product are a rich set of development tools and APIs. Digital
has put an incredible amount of time and effort into its interface
product. The effort shows, and OSF was smart enough to take
advantage of Digital’s technology offer. The third compo-
nent—and perhaps the most creative—is that OSF left the door
open for new ideas that aren’t quite ready for Motif. This cata-
logue of technology will include some select pieces that have
potential enough to make OSF try to include it in future genera-
tions of products. For user interface, for example, OSF has
selected Apollo’s Open Dialog presentation and dialogue man-
ager; Base/OPEN, a user interface management system submit-
ted by Swedish Telecom Group; and Generic Window Man-

pieces from too many places.
Had OSF chosen only DECwindows, for example, the organi-
zation would have been accused of deal-making. An amalga-
mation of seven or eight technologies would have been inter-
preted as a hodgepodge that would never work in the real
world. By dangling other interesting technology and research,
OSF achieves an important organizational goal: keeping the
door open to the addition of advanced technology—when it is
economically and technically feasible.

Perhaps this competition to be the best in a timely manner
will be good for the Unix community. OSF team members
worked night and day to make sure the promised deadline was
met for announcing their user interface.

Now OSF will face its next challenge—getting software
out to the marketplace and into the hands of commercial users.
We think that OSF’s decision to put user interface onto as many
platforms as possible is a wise one. After all, in the long run, no
one will talk about the stuff that kernels are made of —they’ll
talk about how easy and intuitive the applications and user
interface are. ©
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(continued from page 1)

But this age of innocence has passed, and we are now
moving into a new age of experience as Unix begins to tackle
its next challenge: making it in the commercial arena. The
complexity is beginning to show through the veneer. We are
confronted not with the possibility of a single variety of Unix
but with two competing versions of a standards-oriented oper-
ating system. The success of Unix will not be easy, and it will
not come cheap. The evolu-

tions were suspicious of the motives of IBM in particular. Why
had OSF selected IBM’s operating system so quickly? Wasn’t
IBM getting a financial windfall? After all, OSF may have
simply been a plot to slow the pace of Unix.

It is pointless to talk about the heated words exchanged
between the two groups. More has been said about this than
about any other occurrence in the computer industry, including
the development of the Mark 1. The real point is that there will
be two operating systems surfacing over the coming months
from OSF and Unix International. Each group will be working
hard to convince Unix buyers

tion of two new organiza-

that its operating system is

tions, the Open Software
Foundation (OSF) and Unix

The industry cannot go backwards. The goals

better, pointing to one feature
or another as evidence.

International, is an indication

of OSF are very important, and so are the goals of

But, ironically, neither

of how much is at stake.
The prevailing mood

Unix International. Perhaps we need both organi-

System V.4, the forthcoming
version of Unix from AT&T,

within the computer industry

zations so that each can keep the other honest.

nor OSF 1, the inital OSF

today seems to be that we
should return to the good old

operating system based on
IBM’s AIX Version 3, pro-

days when all we had to

worry about was AT&T and how fast it could be pushed to
move the operating system into the 20th century. And with the
company’s conversion from proprietorship to openness, the
industry was ready to forget all the problems of the past years.
Perhaps OSF was merely temporary adolescence. Now that
AT&T and Sun had grown up, there was no need for this thorn
in anyone’s side. Let’s get back to the business of Unix, the
crowds were heard to shout (silently, of course).

Our belief is that the industry cannot go backwards. The
goals of OSF are very important, and so are the goals of Unix
International. But perhaps, in this critical time for Unix, we
need both organizations so that each can keep the other honest.

On the surface, the situation seems like a fight over control
of an operating system, which, indeed, it is. Powerful compa-
nics like IBM, Digital, and Hewlett-Packard, to name a few, are
accustomed to controlling their own destinies. The idea that
AT&T and Sun would have total control of their operating
systems was too much for these powers to stand, especially
when they began to realize that Unix would continue to in-
crease as a percentage of their business.

Other vendors used Unix as their standard operating sys-
tem for years before it became fashionable. Take NCR, for
example. When this pioneer introduced the Tower X years ago,
it only whispered the fact that Unix was the operating system
inside. The management empowered to create one company
out of Burroughs and Sperry realized that, without the help of
standards and Unix, it would be almost impossible to become
Unisys. That story is repeated over and over again. How did
these companies react to the formation of OSF and the potential
that AT&T would lose a power struggle? They were frightened.
Would customers perceive that things were unsettled and it
would be best to postpone purchases until the industry settled
down? Would they be left out in the cold with an operating
system and incompatible software? Many of these organiza-

vides all that the commercial
Unix user needs. Both have moments of brilliance. Both have
characteristics that will lead them in the right direction. But
various, albeit esoteric, operating systems have had all these
new, exciting features and a lot more for the past years. There-
fore, although we would like to report that both operating
systems are the most advanced technology the industry has to
offer, we cannot. Unix is being dragged, kicking and scream-
ing, towards becoming a commercial standard. It never was
built that way. AT&T never had a reason to view this strange
and wonderful operating system as a source of the future of
commercial computing. Some of the more critical problems
that have plagued Unix over the years have been solved, but
detractors have used them as proof that Unix is unsuitable for
commercial use. In some ways, the detractors were not wrong
to point to chronic problems within Unix. As different vendors
tinkered with the basic operating system, adding bells and
whistles, they often failed to correct the problems that have
been eliminated in newer versions of Unix. So these problems
continued to frustrate users for years longer than necessary.

Ironically, even when it seemed that Unix might be more
important than anyone dreamed possible, AT&T’s research
organization was not used to moving quickly with technologi-
cal innovation. Therefore, changes have come slowly to its
operating system. In fact, the slow pace allowed Sun Microsys-
tems, with its brilliant and aggressive development team, to
leapfrog over AT&T, and was also the reason so many vari-
ations of Unix were developed. System V was the beginning of
a good idea, but it could not be used as is. Developers had to
add value to it before it was fit for an end user.

Despite the politics and the divergent directions that ven-
dors are taking their operating systems, it is clear that System
V.4 and OSF 1 will be the basis for what the Unix community
will be living with for many years to come. Let’s now take a
look at each of these operating systems and see what the two

Important: This report contains the results of proprietary research. Reproduction in whole or in part is prohibited. See back page for additional copy information.




Patricia Seybold’s UNIX in the Office

Vol.4,No. 2

groups are doing. One caveat: Both operating systems are still
incomplete, so there will be some changes by both organiza-
tions even before this article makes it into print. But we’ll take
a snapshot of what things look like today. We will, of course,
update you as things change—and they always do.

System V.4

System V.4 is a hybrid, a superset of System V.3.2, so much of
it will be familiar to those used to System V.3 operating system
technology. Not surprisingly, a lot of Sun OS also shows up in
System V.4. In fact, most of the advanced features of System
V 4 come from Sun OS. In addition, the work to move Xenix
into mainstream Unix has

operating system (like disk-mirroring). In its defense, AT&T
has an obligation to concentrate on maintaining compatibility
with older versions of the operating systems.

Another change is that the kernel has been made preemp-
tive. It is one of the characteristics found in some operating
systems that support multiprocessors.

Virtual Memory

System V has a new virtual memory system called VM, which
has been adapted from the Sun OS Release 4 and includes
support for memory-mapped files. This memory mapping al-
lows users to access file system data in a much simpler way
than that previously allowed

been completed through a

under System V. With this

386 version of the operating
system.

System V 4 is a hybrid, a superset of System

feature, the user can map part
of a file into the address

The new operating sys-

V.3.2. Not surprisingly, a lot of Sun OS also shows

space rather than bringing

tem is being billed as “Uni-
fied Unix.” Is this a concrete

up in System V 4. In fact, most of the advanced fea-

data into buffer memory,
which makes for more flexi-

technological leap or a public

tures of System V.4 come from Sun OS.

bility, portability, and a more

relations move? Probably a
little of both. AT&T and Sun

efficient use of resources. In
essence, this new memory

have made it possible to in-
corporate features of Sun OS, BSD, and Xenix into the new
operating system, though the integration is by no means tight.
Critics charge that the four operating systems have been
patched together. But, from a political perspective, it was a
brilliant move. Who could argue with the potential of a single
version of Unix that brought together the top versions of Unix
into a single operating system?

Under these circumstances, it is not surprising that System
V 4 is evolutionary, not revolutionary. Much of the work re-
quired to prepare it has been taken up in providing migration
tools from these various operating systems to the new version.
First, we will examine key functionality.

The Kernel

The structure of the kemel for System V.4 is very similar to the
kernel for System V.3.2. There is some movement to begin
increasing modularity, primarily implemented in the streams
mechanism. The differences include the addition of BSD, and
Xenix commands and system calls. Calls that for one reason or
another were not added to the kernel have been placed in a
compatibility package. Therefore, users can work with a com-
mand or call that is not included as an official part of System
V.4 via the compatibility package.

Above all, AT&T’s goal is to make the transition from
System V.3 to System V.4 as painless as possible. In fact, some
disappointment with System V.4 comes from the fact that
AT&T felt it had to be so cautious. We would have liked to sce
a few more changes to advance the commercial aspects of the

mapping provides a named
memory facility and allows processes to map files or devices
into their memory spaces. Once mapped, the contents of files
can be accessed as memory locations.

SINGLE-LEVEL STORE. System V’s memory-mapping also
allows physical memory to be constructed as a single-level
store. Single-level store allows for more economical use of
physical memory by treating all user memory as cache, elimi-
nating the use of buffer cache for file I/O. Essentially, it is a
unified mechanism for accessing file system data. In contrast,
programs executed in a traditional Unix operating system like
BSD are mapped to address space and then automatically
brought from system into disk page by page, requiring repeated
and memory-intensive 1/O calls. In traditional Unix, it is diffi-
cult to fine-tune the use of memory because of the split between
memory used for 1/O and memory used for programs.

SHARED MEMORY. While shared memory has existed in
System V for some time, it has been merged with Sun’s im-
plementation.

DYNAMIC LINKING. For a long time, users have been asking
AT&T to add the ability to dynamically link subroutines. This
facility is important because it provides flexibility in program
development cycle, compile debug, and recompile. Like many
of its other new features, System V’s dynamic linking facility
also comes from Sun OS. Dynamic linking is especially impor-
tant for low-end systems because it allows the user to automati-
cally shift pages into and out of memory.
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. File Systems

Whenever proprietary operating systems bigots want to poke
holes in Unix, they point to the weaknesses in the file system.
Some of these criticisms are justified. The native System V file
system was designed to treat all files equally and is not modu-
lar. Therefore, replacing one component is tricky. However,
other problems were bugs detected and corrected many years
ago. One key problem with the current file system is the way
users are forced to deal with change. For example, to change
size of a local volume, the user is forced to dump the files to
tape and rebuild them.

AT&T now views file system technology differently. Its
developers have realized that uscrs want to choose among sev-
eral file systems. As object-oriented file systems are developed,
users clearly want to be free to replace the default file system
with new technology.

System V.4 allows users to choose from various file sys-
tems, including AT&T’s own Remote File System (RFS),
Sun’s de facto standard Network File System (NFS), and
BSD’s popular Fast File system. To support multiple file sys-
tems, System V.4 has implemented a Virtual File System
(VFS) as a means of organizing all file system operations. The
VES is a merger of the traditional System V File System Switch
(FSS) and the Sun OS VFS mechanism. To achieve this file
system independence requires the use of a Vnode mechanism.
The Vnode, in effect, acts as a master switcher, allowing the
user to select among file systems. AT&T intends to publish the
VFS kemnel interfaces so that third parties can allow new file
systems to be implemented under System V.4,

RELIABILITY. Some important improvements have been
made to file system reliability. For example, bad blocks are
now handled dynamically. System V.4 also includes a de-
ferred-write scheme for modified files. This method of imple-
menting file I/O is a critical component in commercial grade
transaction processing systems and database managers since it
ensures that new information is not written to disk in an incom-
plete form. Therefore, once the system has been recovered after
a crash, the information should be consistent. However, before
true commercial quality is implemented, the system would
need to have roll-back and recovery features. While System
V.4 has a write-through option, disk-mirroring has not yet been
implemented.

FILE-LOCKING. Another significant improvement is the way
System V implements file-locking. The key changes include
the addition of advisory and mandatory file- and record-lock-
ing, synchronous Writc mode, and Xenix file- and record-lock-
ing compatibility.

POSIX MANDATED CHANGES. The IEEE Posix specification
is beginning to be implemented. For example, System V.4 has
added file renaming, file truncation (previous versions of Sys-
tem V had no ability to truncate a file), file synchronization,

ENAMETOOLONG error (an error message meaning a user
has input a name that is too long), and NONBLOCK mode.

OPEN FILES. One benefit of the work being done to modular-
ize the System V .4 kemel is that memory will be allocated dy-
namically. The number of open files per process has been
increased from a limit of 20 file descriptors per process to 64.
However, this default can be overridden through a tunable soft
limit of up to 2,048 open file descriptors. The System V.4
standard I/O package allows a program to access as many as
256 open files, a limit required for binary compatibility. This
type of flexibility is critical for creating an operating system
that needs to scale from low-end 386 systems to mainframes.

LINKING. System V.4 has added support for symbolic linking
supported in the BSD operating system. Earlier versions of
System V only supported hard links. Symbolic links are most
important in the network computing environment because they
increase the efficiency of disk utilization by cutting down on
the number of copies of files stored. Symbolic linking allows
different nodes on the network to share files. Symbolic links
serve as pointers, allowing a file to be stored on a server.

System V.4.0 Basic OS
Feature Derivation

Source Code
Compatility

BSD The C Shell

Fast File System

Selected Commands/
System Calls

Job Control
Symbolic Links

System V.4.0

Industry Standards

Posix P1003.1

ANSI X3J11 C

Sun0OS

Mapped Files
New
Streams
Enhancements
Intemationalization
Service Access Facility
Virtual File Shell
Korn Shell
Realtime
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PROCESS FILE SYSTEM. A new facility in System V.4, the
“fproc file system,” generalizes the file system concept. This
facility allows Unix processes to look like files and, thus, have
names. It makes the debugging process easier because pro-
grammers can access processes by name as if they were simple
files, rather than using special facilities as they did under earlier
operating systems.

Scheduling and Real-Time
Processing

The need to add real-time capabilities to Unix has been in the
forefront of the debates on the commercial applicability of
Unix. Given the traditional Unix round-robin approach to
scheduling, it is an area of genuine concern. True real-time is
really necessary only in critical process control applications,
but the predictability of re-

Internationalization

Of all the operating systems, Unix comes closest to an interna-
tional operating system. A push is coming from Europe and
especially from Japan to make Unix comply with established
international requirements. System V.4 has made a good start.
For example, it allows full eight-bit character support. As ex-
pected, it includes compliance with X/Open, ANSI, and Posix
requirements such as wide-character handling, setting locate,
and messaging,.

Communications and Networking

STREAMS. Since its introduction as part of System V.3,
Streams has been viewed as a major improvement over tradi-
tional Unix I/O mechanisms. Prior to the development of
Streams, any time a new device driver was developed, new

kernel software would have

sponse is what most commer-

to be written to interface to

cial users require.
A key issue for real-time

System V 4 has not implemented

that device. In effect, adding
a new device required that

is the latency time for process

multiprocessing. Developers we talk to insist that

the Unix kermel be rebuilt,

switching. Preemptive point-
ers have improved real-time

the first step towards multiprocessor support is

which was no small task.
Therefore, it is easy to under-

in System V.4. A pre-

making the kernel preemptive.

stand why Streams was her-

emptable kernel is highly
modularized so that machine

alded so widely as an answer
to a programmer’s dream.

dependencies are isolated.

How does this involve the scheduler? System V.4’s scheduler
supports two classes of processes: one for traditional time-
sharing and another for real-time or absolute processes. If the
scheduler is sent a message that an application has highest
priority, then the real-time process is invoked. With the real-
time process, the system call “priocnt1” can modify the sched-
uling class, priority, and minimum time-slice; priocntl is re-
stricted to an effective user ID of zero. The real-time scheduler
module follows the BSD time/timer manipulation interfaces.

Multiprocessor Support

The ability to support multiprocessors is becoming an impor-
tant requirement in operating systems in general, although it
has long been available under certain specialized operating
systems environments. In recent years, because of competitive
pressures to pack more horsepower into systems, Unix vendors
have used a variety of approaches to simulate multiprocessor
configurations under Unix. A few, including Honeywell Bull,
Arix, and Data General have done the most advanced work in
Unix to date. Vendors have had to implement multiprocessing
by adding layers of software on top of the operating system.

System V.4 has not implemented multiprocessing. Devel-
opers we talk to insist that the first step towards multiprocessor
support is making the kernel preemptive. How soon System V
will support multiprocessing is unclear. To a large degree, it
will depend on how much pressure the newly formed Unix
International puts on AT&T to do the work.

Streams is a framework for
character 1/O. It modularized the kernel for I/O so that a set of
standard interfaces could be placed within it, making an inter-
face between each device driver and the kernel unnecessary.
The added benefit (and perhaps the most important for distrib-
uted network computing) is that Streams also hides the network
protocol and media, and enables a program to link to resources
across the network transparently. Therefore, Streams isolates
applications from networking details. Whether an application
requires the use of the X.25 protocol or TCP/IP is hidden from
the developer.

One important change to Streams is the addition of
Streams-based pipes and named Streams facilities. Also,a TTY
subsystem in the kernel has been rewritten to use the Streams
mechanisms. This helps to unify the interfaces that a program
uses to communicate with character devices and other proc-
esses.

One of the most important facilities that Unix system V 4.0
provides for protocol and media independence is TLI (Trans-
port Level Interface), a critical component of Streams. Any
network conforming to the Transport Provider Interface spec
can be accessed by a program using TLIL

INTERPROCESS COMMUNICATION. IPC mechanisms sup-
ported in System V.3.2 are all supported in System V.4. Several
additions come from Xenix, including Xenix Semaphores and
shared data. BSD sockets (features of 4.2 and 4.3) have also
been added. TCP/IP has become a de facto communications
standard for Unix, and it is now officially part of System V.
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NFS SUPPORT. Sun’s de facto standard Network File System
(NFS) has been added, as has Sun’s External Data Representa-
tion. Sun’s Yellow Pages (YP), a distributed data lookup facil-
ity added to help make NFS gain the advantages of statefulness,
is supported. Without the help of auxiliary processes, NFS is
stateless. This means that the client carries its own file structure
and has no relationship to the server, and the server doesn’t
keep track of any past requests. Therefore, on the positive side,
if a client or server should crash, the client simply resends the
data to the server. One ramification of statelessness is that it
precludes file-locking. But Sun’s solution to NFS’s stateless-
ness—the addition of a lock manager and a directory manager
(Yellow Pages)—slows operations. Because of these problems,
AT&T developers expect that new services in the future may
supersede the need for Yellow Pages.

While AT&T contends that its own network file system,
RFS (Remote File System), has been integrated with NFS, in
reality, the two share an administrative menu. Another facility
allows files to be transferred between the two RPCs.

NEW NETWORKING FEATURES. New facilities introduced
in System V.4.0 include a major revision to uniformly support
the many different underlying mail architectures found on Unix
systems. The enhancements will maintain compatibility with
ATTMAIL and DARPA mail systems, and will handle binary
messages as well as the conventional text messages. Part of the
changes to mail will allow for name-to-address translation for
handling the network addresses of servers in a transparent
manner.

Networking issues not supported in System V.4 include
OSI and mainframe or PC connectivity. It may well be that with
all the work to be done, developers decided to leave connectiv-
ity to third parties—at least for now. However, if Unix is to
truly go commercial, this issue should take higher priority.

UUCP has been upgraded to allow for access via higher
speed networks such as LANs. Other new features include
automatic recovery from partial transfers, job grades, improved
administration, better logging and auditing capabilities, and
more control over job grade and resource consumption.

Shells and Interfaces

User interface has become one of the hottest topics in Unix
today. It is clear that the debate will not end soon. Initially, the
only way to construct an interface for end users was via shells.
Shells are, in fact, very powerful, not only for creating menus
but also for creating cross-application macros. Releasing the
power of macros, System V.4 has expanded the supported
shells to include de facto and popular shells such as the C Shell
and the Korn Shell.

The problem of end-user interface is not as easily solved.
When AT&T first announced that it would develop a combined
operating system with Sun Microsystems, it included Open
Look user interface as the standard. However, AT&T is feeling
somewhat burned after the industry uproar over its partnership
and has backed off. Although it is still pushing hard for accept-

System V.4.0 Architecture
Programs
A~ Program . .
Utilities | Applications Development Administrative
Libraries
; User System Call :
lioc Interface Stubs Networking
System
Call
Interface User
Kemel
Kernel
Hardware

ance of the interface, the company has not yet decided if Open
Look will be officially part of the operating system or will be
sold as an option. We believe that AT&T is waiting to see
which user interface or interfaces will emerge as de facto
standards.

OPEN LOOK. Open Look is a visually pleasing user interface.
It is graphically designed and includes many innovative fea-
tures. For example, it uses the push-pin metaphor for invoking
an option and includes many of the characteristics of other
new-generation user interfaces, such as pull-down menus.
However, it also allows users to access submenus at different
physical points on the screen. Developers also spent time mak-
ing error messages very graphical by displaying them in 3-D
boxes.

There are three character-oriented libraries dealing with
forms, menus, and panels that compose the Extended Terminal
Interface (ETI). Two libraries involve the X-Window system
Version 11.2 1ibXt and libNDE (NeWS Development Environ-
ment library). Both are bit-mapped interface libraries on top of
which the Open Look look and feel will be implemented. The
networking libraries include libnet network selection and lis-
tener services, lisnsl-network services, library TLI interface,
librpc-remote procedure call, and libxdr.

While much of the technology being developed for Open
Look is a good beginning, there are a few areas of concern,
First, a considerable amount of work remains to be done. It is
possible that all aspects of the interface will not be completed
when the operating system is released to end users in the third
quarter of 1989. For example, when we last saw Open Look,
the graphically pleasing error messages caused other applica-
tions to freeze. Also, developers have not decided how to
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handle National Language Support within the Open Look envi-
ronment. Therefore, it would be impossible for the user to
move out of the error message to take a look at the source of the
problem. Second, there is some question about how widely this
interface will be accepted. If, for example, users want a user
interface that at least looks like Presentation Manager, will they
accept Open Look? We expect there will be some confusion
between Open Look and the merged version Of Sun’s NeWS/
X.11.

Administration

AT&T has begun to enhance administration by adding a front-
end menu. In addition, there are aids for system installation and
removal, configuration management, backup, and restore.
There is also a user interface that merges administrative func-
tions for NFS and RFS.

Auditing and Security

System V.4 supports Cl-level security. This will be a disap-
pointment to users looking for more secure Unix. Most federal
government procurements require a B2 security level. C would
be too low for many requests for proposal. In System V.4.1,
AT&T intends to implement

will have to be recompiled to support the new format. AT&T
promises to continue to support COF and will provide migra-
tion tools to ELF.

OSF 1

OSF 1 will be the first release of the Open Software Foundation
operating system. It is based on a forthcoming Version 3 of
IBM’s AIX. Although other functions, such as user interface,
multiprocessor support, etc., were left open for future debate,
the operating system was not. From the inception of OSF, AIX
has been chosen as the base operating system. Some skeptics
have proclaimed that AIX was chosen as the prerequisite to
persuade IBM to join OSF. Others suggest that IBM is making
such a huge profit that it was eager to give over its operating
system to OSF.

As with most issues, things are not so black and white.
There is probably some truth to the assumption that OSF found-
ers felt that choosing AIX would ensure that IBM would come
on board. However, we don’t think that it was a direct demand
from IBM for participation. As to the money issue, we do not
believe that the profit motive was the strongest in IBM’s deci-
sion. IBM was simply following the example set by Sun Mi-
crosystems when it gave NFS to the world. Having AIX as the

foundation for one of the two

B2-level security.

key standards-based operat-

In addition, no change
has been made to the super-

There is probably some truth to the assumption

ing systems provides IBM
with instant credibility.

user in System V.4. The

that OSF chose AIX to ensure that IBM would come

What'’s so special about

AT&T developers we spoke
to are working on a different

on board. However, we don’t think that it was a

AIX? Why is it that the Open
Software Foundation was

approach to the thorny super-

direct demand from IBM for participation.

unwilling to use unaltered

user issue for future versions
of System V. For example,

System V.4 as its operating
system? Is AIX a much more

security will follow the prin-

ciple of least privilege. Therefore, it takes on the look of a
building with many rooms, each requiring a separate key. A
master key would still be needed, but the possibility exists for
several masters, each one fitting a set of doors. This next-
generation security system will be designed so there is less
chance of people breaking in.

Developers’ Tools

One important change in System V.4 for developers is the
replacement of the Common Object Format (COF) with the
Extended Linker Format (ELF). An object format defines how
the binary and object files are formatted. This change is particu-
larly relevant for programmers writing compilers and loading
different binaries together and for developers who write linkers
and debuggers. ELF, the object format from Sun OS, is more
suitable for high-level languages such as Ada or Cobol, which
COF doesn’t support. However, because COF has been widely
accepted and used for the C programming language, the large
number of utilities that have been developed around it will have
to be rewritten to support ELF. In addition, Unix C programs
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like System V.4, AIX has integrated a majority of the BSD
system calls.

One of the key differences between System V.4 and AIX is
that AIX will have a paged kemnel. In a paged kernel, modules
are brought into the kernel at run-time, similar to the way a
device driver might be brought in and out of the kernel in
traditional Unix. However, this is not typical for other kernel
functions. System V, in contrast, pages data in and out of the
kernel. The benefit? It provides for a more efficient use of
physical memory so that application designers don’t have to
worry about the amount of space tables take up.

Virtual Memory Implementation

The Virtual Resource Manager (VRM) had been a distinct
entity in Version 2 of AIX. The original VRM work was
separate for pragmatic reasons. IBM used Interactive Systems
to do the original work on Version 2. Therefore, it was easier to
bundle the enhancements and hand them over to Interactive.
But having virtual memory outside the kernel slowed down the
operating system enormously. Therefore, when IBM began
designing Version 3, developers made the VRM part of the
kernel, both for performance reasons and to allow for easier
portability. In this area, OSF will have major work to do,
because, at present, the VRM is still closely tied to the IBM PC/
RT hardware.
Virtual memory in AIX includes three parts:

« A logical volume manager, which manages disk space at the
logical level and controls the disk-mirroring (of up to two
copies). It is an extensible group of disk partitions that divide
the physical disk into equal 4MB partitions. These partitions
can be dynamically expanded.

+ A Virtual Memory Manager (VMM), which supports the RT
file system. The VMM allows for the distributed execution of
programs at remote sites.

+ A simplified file system, Distributed Services (DS), whose
complexity has been reduced through the use of a virtual
memory manager that was initially designed for the RT. DS
allows for distributed executes so that remote sites can exe-
cute a program from a server.

The Virtual Memory Manager assumes that there is a
logical volume manager below it through which all storage can
be viewed or accessed. The key to the implementation’s power
is that the VMM doesn’t have to deal with bad blocks or mirror-
ing. The Logical Memory Manager handles these complica-
tions. This allows the VMM to see a perfect volume and, in the
end, simplifies coding.

The new implementation of the VRM is based on the
concept of a pageable kernel. (Both System V and BSD page
data in and out of the kernel, but their kernels are not pageable.)
AIX is the only Unix kernel that has a paged kernel. In addition,
user processes are also paged. The user does not copy informa-

tion into an address space. Instead, modules are dynamically
loaded at run-time. Dynamic loading is implemented in System
V 4, 100, but information is dynamically loaded into user space
rather than into the kernel.

Like System V.4, OSF 1 implements single-level store to
eliminate the use of buffer cache.

File Systems

OSF 1’s method for handling file system technology is still
unclear. OSF’s initial plans were to adopt IBM’s Distributed
Services (DS), a facility similar to Sun’s NFS. DS technology
is, in some aspects, superior to NFS. For example, DS allows
files to be paged across the network, offers statefulness, and
does not require something like Sun’s Yellow Pages for relia-
bility. With DS, users can build logical volumes that can span
multiple disk volumes. The system administrator can allow
these logical volumes to grow.

Given the charged atmosphere surrounding compatibility,
OSF will probably begin by adopting NFS because it is a de
facto industry standard. However, as it does in System V.4,
OSF 1 will use Sun’s vNode switch to allow users to move
between different file system implementations.

Reliability

OSF 1 will include some important commercial reliability char-
acteristics. For example, it will use database journaling tech-
nology and atomic commits. Both these features are unique to
AIX and enable recovery in case of a system crash. While the
degree of robustness of the file system is comparable to System
V.4, file system recovery is more efficient and faster under
OSF 1.

An Early View of the OSF 1
Design

User Interface

Kernel

Distributed
Services

Logical Volume | Virtual Memory
Manager Manager

Lightweight Kernel Processes

IPC Mechanism

Scheduler
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One key advantage of AIX is disk-mirroring support,
which allows users to write the same data to multiple disks
simultaneously. Disk-mirroring is done dynamically. Although
it has been implemented in fault-tolerant versions of Unix,
disk-mirroring has never been available in a mainstream ver-
sion of Unix,

Networking and Communications

AIX has implemented a distributed computing facility similar
to Streams. This involves creating lightweight kemel proc-
esses. In AIX Version 3, users will be able to create kernel
processes that have no associated user space. They are used to
implement network protocols in the kernel and process traffic
in the network.

However, given the wide acceptance and elegance of
Streams, we expect that OSF may indeed decide to offer it as an
alternative to lightweight kernel processes.

Real-Time

Both System V.4 and OSF 1 will improve real-time processing.
Both operating systems have made the kernel preemptive.
However, there are some subtle differences. System V.4 re-
quires that a kernel process finish before a real-time process
can begin. Therefore, real-time response could suffer. In OSF
1, a context switch can be set up at any time so that a real-time
process can instantly be activated. This allows for absolute
processes to be established. The real-time priority of an abso-
lute process does not decay over time. This is made possible by
a new IPC mechanism that supports a new form of sleep and
wake. It includes a wake signal that alerts the scheduler that
events have occurred and forces current processing to be intex-
rupted.

Multiprocessor Support

Part of the implementation of preemption in OSF 1 has restruc-
tured system I/O so that it can potentially support thousands of
processes. This is a key component of implementing multi-
processor support. Another key requirement is the preemptable
kernel, which, as mentioned above, is part of this first version
of OSF 1. What, then, is left to do? Most of the remaining work
has to do with developing mechanisms for porting signals and
interrupts from one processor to another. OSF has the option of
integrating various implementations of multiprocessing into its
operating system. For example, Honeywell Bull has offered its
implementation of multiprocessor support to OSF. One of the
biggest problems of implementing multiprocessing under Unix
is the overhead of locking and unlocking processes in the
kernel.

Scheduler

OSF 1 has changed the System V scheduler to make it preemp-
tive and intends to move to make it class based.

National Language Support

Both System V.4 and OSF should have a comparable level of
National Language Support (NLS). Neither operating system
has begun to implement double-byte characters. However,
Hewlett-Packard has offered this technology to OSF, so it will
probably make its way into the operating system. We expect
that member companies will express their urgent need for
comprehensive NLS, and it will be a key priority for OSF’s
next version.

Shared Libraries and Memory

Like System V.4, OSF 1 will support shared libraries and
memory. OSF intends to provide generalized dynamic loading
for both the kemel and user space. Shared libraries can be
loaded on demand.

User Interface: Motif

The user interface selected by OSF will be called “Motif.” It is
based on a combination of several technologies offered during
the RFT (Request For Technology) process. The most impor-
tant part of the new user interface is that it will maintain
consistency with the PC environment by adopting the look and
feel of Presentation Manager on top of X-Window (X.11.3).
This technology was taken from a proposal made jointly by
Microsoft and Hewlett-Packard (HP). The key elements in-
cluded from HP are:

» The HP 3-D appearance

* Window manager

* Style Guide

* National Language Support
+ HP’s API

The underpinning for Motif comes from DECwindows.
The following parts of DECwindows will be part of Motif:

* Interface toolkit.
* Applications Programming Interface (API).

» Digital’s User Interface Language (UIL) compiler and re-
source manager. The UIL helps users make changes in the
presentation of information within windows.

* Anicon grouping that helps users find items not displayed on
the screen.

Motif will not try to provide all the details of how the
desktop will actually look. It will, however, have a style for
where functions should be placed on the screen and how fea-
tures such as pull-down menus will be implemented. OSF
wants to leave enough room for each vendor to add value at
some level.
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OSF has also set up two other technology categories in
addition to the selected user interface pieces. First, there is the
Technology Catalogue. This is a group of three interesting
technologies that, once perfected to meet the needs of OSF
members, could become part of Motif. These include Apollo’s
Open Dialog presentation and dialogue manager; Base/OPEN,
a user interface management system submitted by Swedish
Telecom Group; and Generic Window Manager, a user inter-
face management system submitted by Groupe Bull. OSF has
also established a research program for technologies that are
under consideration for future integration into the user inter-
face. The first technology to be considered is Carnegie-
Mellon’s Andrew Toolkit.

No decision has yet been made about display languages.
For example, PostScript is not part of Motif because of pricing
factors, but individual vendors could choose to add PostScript
to their versions.

Licensing terms are key to this user interface selection.
From OSF’s perspective, the company needed to bring out a
user interface technology that would be priced low enough to
encourage widespread use. The way to capture marketshare
may well be through the interface, a concept that OSF under-
stands well. Therefore, licensing is inexpensive. A source li-
cense will cost $1,000 per copy; a binary license will cost
between $16 and $40, depending on size of machine; a run-
time license will be priced as low as $4 and as high as $10.
Universities can purchase a site license for only $1,000.

Licensing of OSF 1

OSF has gotten off to a good start with its pricing for user
interface, but pricing the operating system itself may not be so
simple. Each vendor selecting OSF 1 will first have to purchase
an AT&T license, so it seems obvious that OSF 1 will have 1o
cost more than System V.4. However, if Unix International
puts enough pressure on AT&T to lower licensing costs, the
difference may not be as significant.

Security

Security will become an increasingly important requirement.
OSF 1 will implement DOD C2 level security. However, OSF
developers are under pressure to exceed this level and will
probably move to B1, a higher level of security.

System Administration

Many of the administrative functions within AIX were taken

from System V and from BSD. There is one exciting change
that will have ramifications for the future. AIX includes an
object data manager that replaces a lot of text files with an
object-oriented database. (In traditional Unix, for example, the
user list and the system configuration files are simple ASCII
text files.) With object-oriented database technology, each ob-
ject could include historical and behavioral characteristics in a
field. For example, a user name could include information
about the history of that user, including which facilities he or
she was allowed to access under which conditions. While ob-
ject-oriented databases are not new, the application of this tech-
nology to a production operating system is.

Conclusions

This snapshot of two emerging operating systems shows
clearly that we are at the beginning of some important changes
in the way Unix is designed and implemented. Much work
remains to be done. Multiprocessing needs to be added to both
kernels, and security needs to be enhanced. The good news is
that these are incremental changes. The foundation for the
future look of Unix has been set with the development of
System V.4 and OSF 1. These operating systems will be the
base for the next three years.

At the same time, we expect that operating system technol-
ogy will continue to progress. We anticipate that Sun Microsys-
tems will continue its work to rewrite the Kernel with C++ so
that it becomes modular and, therefore, easier to enhance. We
expect that OSF will also look at ways of moving to an object-
oriented kernel as well. OSF has established a Research Insti-
tute to begin exploring the possibility of incorporating research
technology into future generations of systems and software.
Unix Intemational will set up a similar organization.

When Sun’s developers are successful in bringing out a
new object-oriented kernel, we imagine that Unix International
and its partner, AT&T, could begin to merge it into the next
version of System V. At the same time, OSF would competi-
tively work to ensure technological equivalence.

Despite these interesting changes on the horizon, we hope
that discussions over the next few years will move beyond the
kernel. If Unix is to truly become a commercial platform, it
should be much more important to discuss issues such as user
interface, applications design, and training. ©

This article is part of a special report on OSF and AT&T/Unix
International that will be available in the spring.
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+TUTORIAL-

Extending Your User Interface

Even nonprogrammers can build complex

tools from simple ones.

By Gary J. Nutt

In our last column, we discussed how the Unix
shell can be customized to fit one’s individual
needs and tastes. A little bit of this knowledge is
mandatory to provide a workable interface, and
each user is expected 1o set at least some of the

parameters in order for the shell to be usable at all.

The shell also provides a mechanism by
which one can build complex tools from simpler
ones. It is even possible to construct your own
pieces to incorporate into a composite command,
although that is not necessary for many tasks. Of
course, this latter capability assumes that you are
willing to write some C programs; however, non-
programmers can also take advantage of the abil-
ity to glue existing tools together to accomplish
their own purposes.

What are the basic tools with which we have
to work? First, there is a collection of different
shell commands that read input from “stdin” and
write results to “stdout”. Each such command per-
forms some operation on the input, yielding an
output, so these shell commands are called filters.
That is, a filter is a device into which we “pour”
input and out of which we expect to get some al-
tered output. For example, we can pass an ASCII
file into the grep filter (command), and it will fil-
ter out all lines that do not contain at least one in-
stance of some string. So, if we have a file named
“addresses” containing groups of lines such as:

Patricia Seybold
148 State Street, Suite 612
Boston, Massachusetts 02109

Gary Nutt
3450 22nd Street
Boulder, Colorado 80304

then we can use the grep filter

grep Massachusetts addresses

to remove all lines that do not contain the string
“Massachusetts”, thus printing the line

Boston, Massachusetts 02109

on stdout (the terminal). That is, grep filtered out
all lines that did not contain the string “Massachu-
setts” and printed all the remaining lines. Chapter
1 of your Unix User’s Manual lists the set of fil-
ters provided with your version of Unix (they are
different for individual versions of Unix).

In addition to basic tools, the shell provides
“glue” for interconnecting the tools: The simplest
tool is I/O redirection—the “<” and “>” symbols
that can appear before filenames on a command
line. The “<” symbol means that the filename that
appears to the right of the symbol is to be substi-
tuted for stdin when the command is executed.
Thus, we could have typed

grep Massachusetts <addresses

in place of the line above, and grep would produce
the same result. (In this case, grep is “smart
enough” to interpret the second parameter as a
filename to substitute for stdin. Thus, we could
write “grep Massachusetts” as a command line if
we wanted grep to search stdin—the characters
that we are typing at the keyboard.) The *>” sym-
bol is a mechanism for redirecting the output from
the filter to a named file instead of to stdout. Thus,
the command line

grep Massachusetts >list <addresses

would cause the line

Boston, Massachusetts 02109

to be written into a file named list. So, the IO re-
direction symbols are a means by which we can
make use of files for the source or destination of
any shell command.

Important: This report contains the results of proprietary research. Reproduction in whole or in part is prohibited. See back page for additional copy information.




Vol. 4, No. 2

FPatricia Seybold’'s UNIX in the Office 15

We have also previously described pipes as a
means for combining shell commands. A pipe is
designated by the “I” symbol on the shell com-
mand line. The effect is to redirect the output of
the command on the left side of the “I” into the in-
put of the command on the right side of the sym-
bol. A more subtle implication of the use of pipes
is that, if one types

abra | cadabra

to the shell, it will actually start two commands
(abra and cadabra) executing in parallel, with the
stdout of abra being the same as the stdin of
cadabra. Conceptually, it is if we had typed the
two shell lines

abra >temp&
cadabra <temp

where the “&” symbol is the Unix fork command
described in the previous columns. (The distinc-
tion between the two is that the pipe method
doesn’t really have a file named “temp” de-
clared—instead, the stdout of abra is simply
routed directly to the stdin of cadabra.)

Let’s look at a real example using pipes: The
wc command will read a file from its input, then
print the number of lines, words, and characters
followed by the file name onto the output. So, if

we type

grep Massachusetts addresses | wc

we can expect that grep will produce one line of
output (see above) and that wc will read this line
as input; it will then print the following line on the
display:

1 3 28

(The input filename is omitted by wc if the input
file is piped into the command.) That is, wc sees
one line with three words made up of 28 charac-
ters. If we typed

grep Street addresses | we

the composite command would print

2 8 45

since there are two lines that contain the string
“Street”, namely

148 State Street, Suite 612

and

3450 22nd Street

Pipes and I/O redirection are the fundamental
glue for combining shell commands. Let’s look at
some other ways we can use them to build up
more complex tools, i.e., command lines that have
multiple commands connected with the pipe sym-
bol.

Suppose that we chose to lay out the address
file differently, putting all of the information about
one entry onto a single line (even if the line is too
long to fit on one line of the display). We will use
a semicolon to separate parts of the record, so that
we can look at a line and read the name up to the
first semicolon, the street address up to the second
semicolon, etc.

George Bush; 1600 Pennsylvania Ave.;
Washington, D.C. 00001; (212)555-1234

Larry Bird; The Boston Garden;

Boston, Massachusetts 02110; (617)555-3333
Mickey Hatcher; 34 Chavez Ravine;

Los Angeles, California 90423; (21 3)555-3434
Magic Johnson; The Forum;

Englewood, California 90300; (213)555-3333
Mickey Mouse; 123 Magic Lane;
Fantasyland, California 90123; (213)555-6789
Gary Nutt; 3450 22nd Street;

Boulder, CO 80304; (303)444-0341

Patricia Seybold; 148 State Street, Suite 612;
Boston, Massachusetts 02109; (61 7)742-1028

Now, if we want to know Larry Bird’s phone
number, we type

grep Larry addresses

resulting in

Larry Bird; The Boston Garden; Boston, Massa-
chusetts 02110; (61 7) 555-3333

being printed on the display. We have constructed
an online address book with a search feature sim-
ply by formatting an ASCII file to contain a record
per line and by using grep to search the file. Of
course, there are some warts on our little “sys-
tem,” since, if we type,

grep Mickey addresses

Important: This report contains the results of proprietary research. Reproduction in whole or in part is prohibited. See back page for additional copy information.



Patricia Seybold's UNIX in the Office

Vol. 4, No. 2

we will get

Mickey Hatcher; 34 Chavez Ravine;
Los Angeles, California 80423; (21 3)555-3434
Mickey Mouse; 123 Treadmill Lane;
Fantasyland, California 90123; (617)555-6789

Or, if we type

grep Magic addresses

we will get

Magic Johnson; The Forum;

Englewood, California 90300; (213)555-3333
Mickey Mouse; 123 Magic Lane;
Fantasyland, California 90123; (617)555-6789

We can search our address file using any arbi-
trary criteria. For example, we could find all lines
that contain the string “Boston”, which will ordi-
narily give us a listing of all entries that live in
Boston (unless, of course, Ralph Boston’s address
and phone number were in our address file). Gen-
eralizing slightly, the line

grep Boston addresses | we

would print a line that indicated—among other
things—how many lines in the address file con-
tained the string “Boston”. We could easily query
our address file for other such interesting informa-
tion, for example, typing

grep “(213)” addresses

to list the names of people that are in the 213 area
code.

Suppose that I wanted to make a mailing list
to all entries in the address file that lived in the
213 area code. Then the previous command would
print

Mickey Hatcher; 34 Chavez Ravine;

Los Angeles, California 90423; (213)555-3434
Magic Johnson; The Forum;

Englewood, California 90300; (21 3)555-3333
Mickey Mouse; 123 Magic Lane;
Fantasyland, California 90123; (213)555-6789

This could be redirected to a file by redirect-
ing the output, for example, by typing

grep “(213)” addresses >LAaddresses
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Unfortunately, the entries in the list are not in
a form suitable for printing on address labels.
While it would be nice if there were some shell
command that could reformat a line such as

Mickey Hatcher; 34 Chavez Ravine;
Los Angeles, Callfornia 90423; (21 3)555-3434

into a line such as

Mickey Hatcher
34 Chavez Ravine
Los Angeles, California 90423

we may choose to write a C program to do this
(actually, we could also use “sed” to accomplish
the task). The C program would be simple: It
would read characters from stdin until it saw a
semicolon, then it would emit the characters termi-
nated by a newline character in place of the semi-
colon. It would do this three times for each input
line, then skip the last field (the telephone num-
ber), printing a blank line in its place. Suppose the
program had been written, compiled, and stored in
fust/gjn/bin/mailingaddress. Now, we can type

grep “(213)” addresses | mailingaddress >malil- .
inglist

which will create a file named “mailinglist” that
contains

Mickey Hatcher
34 Chavez Ravine
Los Angeles, California 90423

Magic Johnson
The Forum
Englewood, California 80300

Mickey Mouse
123 Magic Lane
Fantasyland, California 90123

Just as with many other aspects of Unix, this
one is easy to forget; if the complex command is
not used very often, then we may have to reinvent
the same command line each time we want to use
it. In order to get around this problem, it is pos-
sible to simply store the command line into a shell
script file named, say, “printaddresses”. Now, we
could simply type

printaddresses
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each time we wanted to generate an address list
for area code 213. (We must be careful that prin-
taddresses has “execute” permission—see the
“chmod” command in the manual.)

If we wanted to print an address list for area
code 617, we could edit the file to change the 213
to a 617 and then invoke the shell script. However,
it is also possible to write shell scripts with
dummy arguments in them instead of real parame-
ters. Suppose that we wrote the line in printad-
dresses to be

grep $1 addresses | mailingaddress >mail-
inglist

where the “$1” replaces the string search argu-
ment for the grep command. Now, we can type

printaddresses “(213)”

to print the addresses in area code 213, and

printaddresses “(617)”

for area code 617. That is, the first parameter on
the shell script’s command line is substituted for
“$1” in the shell script before it is executed.

It is possible for a shell script to become very
sophisticated—after all, it is merely a high-level
programming language for the computer. How-
ever, the language has very simple rules for com-
posing programs from other programs. Thus, it is
possible to program the shell with minimal time
investment into the language; the programs are
barely more sophisticated than stored keystrokes
(we have only added I/0 redirection and pipes).
The shell user interface is based on one of Alan
Kay’s basic notions about user interfaces to com-
puters: Simple things should be easy to do, and
complex ones should be possible. ©
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TERMS watcher, and for your nontechnical col-
leagues. It comes to you from Patricia B. Seybold,
publisher of The Office Computing Report, UNIX in
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The Office Computing
COMPUTER Reportis}heol@estand
NEWSLETTER largest-circulation re-
1987 search report on office
technology. Each
month’s feature article focuses on an
important technology, architecture,
information system, or software
product. Additional coverage in-cludes
user perspectives, issues, and imple-
mentations.

BEST

The Office Computing Report was
named Best Computer Newsletter
at the 1987 Computer Press Awards.

Document Processing
EE‘A:'EI':;E We defined the coming
ARTICLES generation of document

processors, which will
include word processing and desktop
publishing functionality, object orien-
tation, and a graphical user interface.

Metaphor Computer Systems

We took an in-depth look at this
innovative object-oriented, end-user
system.

Digital's Office Strategy
We evaluated Digital Equipment's
newly-announced strategy for winning
the battle for the desktop.

UNIXinthe Officeisa
monthly publication
focusing on applica-
tions and technology
trends in the Unix arena. Each
monthly issue spotlights a major
vendor, strategy, technology, or in-
dustry trend. In addition, feature ar-
ticles frequently cover Unix data-
bases, operating systems, innova-
tive applications, and standards
issues.

UNIX IN THE

COMMERCIAL
WORLD

UNIX in the Office was launched in
February, 1986.

SmartWare from
Informix Software
As one of our in-depth
product analyses, we
positioned SmartWare in the market
of rapidly growing office applications.

RECENT
FEATURE

ARTICLES

IBM's Unix

We assessed IBM's new vision of
becoming a premier Unix system
vendor with a large installed base.

AT and Unix

We spelled out just how Al's decision
analysis and support systems are
helping managers to solve common
business problems.

Network Monitor is a
monthly research re-
port that provides
comprehensive analy-
sis and objective evaluation of LAN
products and vendor strategies. The
report assesses product strengths and
weaknesses in terms of on-the-job per-
formance and user concerns.

LINK UP WITH
THE #1 LAN

REPORT

Inaddition, regular departments cover
connectivity and integration, and inci-
sive news analysis probes the "why"
as well as the "what."

3Com
RECENT We discovered how

3Com stepped from one
window to the next
without suffering wrenching finan-
cial and/or product line transitions.

FEATURE
ARTICLES

0S/2 Networking

We examined the emergence of 0S/2
and its relationship of client to server
from the viewpoints of IBM, Micro-
soft, 3Com, and Novell,

OSI Standards

We took a pragmatic perspective on
OSI. How will vendors migrate from
existing protocols to OSI protocols?
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ANALYSIS

*DIGITAL-

VMS to be Posix
Compliant

On January 10, Digital presented a
comprehensive set of program and
product announcements that focus on
the desktop as a key e¢lement of a com-
pletely integrated computing environ-
ment, The company has taken its tradi-
tional “‘single system” approach and
molded it into a strategy that makes
sense for the 1990s. Included is a
strong commitment to Digital’s first co-
herent desktop strategy, as well as a
continuing commitment to distributed
network computing.

POSIX COMPLIANCE. One of the
most significant strategy announce-
ments is Digital’s intent to make its
VMS operating system Posix compli-
ant. (This was accomplished for Ultrix
with the introduction of Ultrix-32 last
year.) The short run advantage, from a
marketing perspective, is that DEC will
be able to sell VMS as a standards-
compliant operating system. In the long
run, it will allow DEC to maintain a ro-
bust proprietary operating environment
and still comply with and compete in
the standards arena.

Not only will DEC’s two operating
platforms have a consistent user inter-
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face in DECwindows, but, because
DEC is writing all software in the C
language, it will be able to easily port
software to both environments. Posix
compliance will not be a layered prod-
uct on top of VMS but rather part of the
operating system kernel, thus providing
a high-performance Posix interface.

New RISC
Platform

One major deveiopment here is the in-
troduction of a powerful new RISC-
based workstation. Thus, the hardware
component of Digital’s architecture is
evolving to include both VAX- and
RISC-based platforms. DEC also ex-
panded its desktop offerings with new
VAXstations and the company’s first
industry-standard PCs. (Note: In
Digital’s parlance, Digital workstations
based on the VAX architecture are
VAXstations; all other workstations are
DECstations.)

RISC WORKSTATION. The DECsta-
tion 3100, code-named the P-MAX, is
based on a RISC (reduced instruction
set computer) chipset developed by
MIPS Computer Systems, Inc., and it
runs only Ultrix-32 (Version 3.0). Digi-
tal maintains that its “Sun killer” is four
times faster than the Sun 3/60 or
Apollo DN3500 and twice as fast as the

+INSIDE- ‘

Digital Promises Posix Com-
pliance and Introduces a New
RISC Platform. Page 20

Oracle Forges into Office
with a New Division and Its
First Product. Page 21

A Motif Shell from IXI Lim-
ited. Page 22

Sun 4 or Apollo DN4500, yet is priced
much lower than all of these competi-
tors. The DECstation 3100 performs at
14 MIPS, based on the Dhrystone
benchmark. It includes an 8-plane 15"
or 19" monitor with 1,024 x 864 pixel
resolution, 8 to 24MB of memory, a
mouse, an SCSI port, Ultrix-32 license, .
and support for TCP/IP and NFS.

Digital’s aggressive pricing starts at
$11,900 for a base-level, 15" mono-
chrome workstation with 8MB of mem-
ory. The 31008, a server version with
24MB memory and 996MB of disk
storage (and no graphics subsystem or
monitor), starts at $43,400. The DEC-
station 3100 is available now. Shortly,
Digital will also introduce a C compiler
to enable the porting of VAX-based Ul-
trix applications to the new RISC plat-
form.

Digital has delivered a very
aggressive price/performance scenario
with its RISC workstation, which is the
reason Digital went to RISC in the first
place. In the future, we expect to see
technical- and engineering-class work-
stations priced cheaply enough to sit on
desktops.

NEW VAXSTATIONS. The VAXstation
3100, the widely-anticipated P-VAX or
personal VAX, is based on the same
CMOS processor as its less powerful
VAXstation siblings. However, it pro-
vides three times the performance of
the VAXstation 2000. It features a new
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compact desktop configuration to re-
duce the footprint on the desk, an SCSI
port for the addition of standard periph-
erals, a 15" or 19" monitor with 1,024 x
864 pixel resolution, 8 to 32MB of
memory, a mouse, up to three 3.5" and
two 5.25" disk drives, and either VMS/
Desktop-VMS or Ultrix as the operat-
ing system. Digital’s new RRD40
CDROM drive (600MB) is an option
starting at $1350. A basic diskless sys-
tem priced at $7,950 includes 8MB of
memory and a 19" monitor. A server
model starts at $38,000. These will be-
gin shipping in March.

The VAXstation 3520 and 3540
are high-end VAXstations designed for
compute-intensive, high-performance
2D and 3D graphics applications. Ac-
cording to Digital, they are the indus-
try’s first workstations to bring high-
resolution 2D/3D graphics to the X-
Window environment. They are sym-
metric multiprocessing workstations
with two or four CMOS processors, a
new high-resolution 19" monitor (1280
x 1024 pixels), and an optional 24-
plane display for true color. A key fea-
ture is support for PEX (PHIGS exten-
sion to X-Window), making it possible
for applications to be ported to run on
other platforms that support the X-11
Window System Version 11. Memory
ranges from § to 64MB, and storage
can reach 1.3GB. Digital stated that
availability and pricing of the 3520
and 3540 will be announced later this
quarter. © —J. Davis

*ORACLE-®

A New Office
Contender

Oracle Corporation, best known for its
relational database management system
(RDBMYS), has formed a new Office
Automation Division and released its
first OA product, Oracle*Mail. Based
on the Oracle RDBMS, Oracle*Mail is
an enterprise-wide office communica-
tion system. The company’s goal is to
provide transparent communication of

all forms of information throughout an
organization. Oracle*Mail is designed
to be a general purpose communica-
tions facility, providing not only user-
to-user messages, but also communica-
tions between users and applications
and between applications. The compa-
ny plans to port Oracle*Mail across all
of the platforms and networks that Or-
acle supports, thus providing the under-
pinning and communications backbone
for future OA modules from Oracle.

This is Oracle’s second foray into
the applications arena, following the
company’s announcement of Oracle
Financials, a suite of accounting appli-
cation software packages also based on
the Oracle RDBMS. Oracle Financials
was the first step in the company’s
strategy to move beyond application
development tools and to offer the cus-
tomer full business solutions. The for-
mation of the OA group is another facet
of this strategy. The Oracle OA prod-
ucts are aimed directly at competing of-
fice systems platforms, such as
Digital’s All-In-1. While we think the
company is underestimating the ability
and commitment of these traditional of-
fice vendors to update and adapt their
products, it will be interesting to see
how successful a newcomer such as
Oracle is in this marketplace.

MULTIPLE PLATFORMS. One of the
advantages Oracle has over traditional
office systems is the fact that its under-
lying RDBMS runs across heterogene-
ous platforms, operating systems, and
networks. This level of portability and
flexibility will appeal to organizations
faced with multivendor environments.
Oracle also intends to provide inde-
pendence at the Presentation Manager
level in its OA products. This preserves
the native interface environment for the
user, regardless of what system is on
the desktop—X-Window, character-
mode, block-mode, etc.

INTEGRATED COMMUNICATIONS.
Oracle intends to make Oracle*Mail an
open product and has built in multiple
levels of access for different users and
applications. A command line utility
provides an interface for the non-pro-

grammer to the mail system (e.g., to
generate a report with a report writer
and send it through the mail system to a
distribution list). Callable routines pro-
vide a programmatic interface to inte-
grate CASE, application tools, utilities,
application programs, ¢tc. with
Oracle*Mail. Oracle will also publish
the full API for Oracle*Mail this
spring, allowing complete open access
for those customers or developers who
want to do sophisticated integrated ap-
plications.

Other plans include embedding a
closer relationship with Oracle*Mail in
future releases of Oracle’s current ap-
plication development tools, such as
SQL*Report, SQL*Forms, and Oracle
Financials.

EASE OF USE. Oracle*Mail uses ring
and pull-down menus, accelerator keys,
and lists of values from which the user
can select. The full-screen editor pro-
vides basic editing of mail messages,
including word and line editing func-
tions, word wrap, and cut and paste
(within and between mail messages).
The user can also specify another word
processor as the default mail editor
(e.g., WPS-Plus on Digital’s VAX).
The on-line, context-sensitive help is
fully cross-referenced with an index
and a table of contents.

The user can create a message tem-
plate for any type of frequently gener-
ated message, such as a phone message
or meeting notification. Another inter-
esting use of this feature is to generate
and communicate company or system-
wide forms.

Directory Services, The mail directory
is distributed in Oracle*Mail—that is, a
directory resides on each node. The
administrator decides how extensive
the directory is at each node—whether
it contains only local users, all users, or
something in between. For replicated
directory information (for example, if a
directory of all users is kept on every
node), Oracle*Mail automatically up-
dates each directory in the network.,
The directory is available on-line, and
users don’t have to know the host name
for remote addressecs.
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DATABASE FEATURES. In addition to
standard E-mail features, users can also
manipulate mail messages as a personal
database. Oracle*Mail provides both
sorting and query options. The user can
query any of the structured data associ-
ated with a message (e.g., sender, date,
subject) using a query-by-example ap-
proach. Oracle is evaluating the use of
full-text search capabilities on the con-
tents of mail messages for a future re-
lcase.

Another emerging requirement for
E-mail systems is filtering, the ability
1o establish rules for the disposition of
mail messages based on information
such as the subject, the sender, or what
type of mail message it is. Oracle is
well aware of this need (one of the key
developers of Oracle*Mail was in-
volved in the Lens project at MIT) and
states that a filtering capability is com-
ing in a future release.

MINIMAL OPERATIONAL COSTS.
The administrative function of
Oracle*Mail, designed for simplicity
and case of use, is based on menus and
forms. Since Oracle’s underlying dis-
tributed database mechanisms make the
network transparent to both the mail
system and the DBMS, the administra-
tor doesn’t need to worry about what
networks are involved (e.g.,
Oracle*Mail looks the same on DECnet
as on TCP/IP). In addition, updates to
replicated directory information are
automatically made across the network.

Oracle*Mail stores only one copy
of a message per server, regardless of
the number of local recipients of the
message. And as we would expect, it
also only transmits one message copy
from node to node. This reduces both
network traffic and disk storage re-
quirements. Oracle*Mail provides full
store-and-forward capabilities as well
as full backup and recovery.

OPEN ARCHITECTURE. Oracle is
now developing a series of gateways to
other mail systems so Oracle*Mail can
plug into and play in an existing mail
network. Current gateways to other
mail products include VAX Mail and
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Unix Mail (the native mail environ-
ments on current Oracle*Mail plat-
forms). As the company ports
Oracle*Mail to other environments, it
will also build gateways to the appro-
priate native mail systems. By mid-
1989, the company expects to introduce
an X.400 gateway as well as connec-
tions to facsimile and telex systems.

FUTURE OA MODULES. Oracle al-
ready provides its own spreadsheet
processor, called SQL*Calc, and an in-
terface to Lotus (Oracle for 1-2-3). Or-
acle plans to expand its OA applica-
tions to include word processing
(probably an existing product from an-
other vendor), calendaring and schedul-
ing (most likely developed by Oracle),
document management, and a distrib-
uted bulletin board.

PACKAGING AND AVAILABILITY.
Oracle*Mail is available now for
Digital’s VAX/VMS and Sun’s Unix,
and it includes a limited purpose, run-
time version of the Oracle RDBMS
kernel. (Oracle runs wherever the
Oracle*Mail server resides). A Unix
System V version is coming shortly and
the company plans to port Oracle*Mail
across its Oracle platforms. (According
to the company, only the front end of
Oracle*Mail will run on DOS.)
SQL*Net, Oracle’s optional software
for network support, is also required for
each server in the network to provide
network connections.

Oracle*Mail for the VAX ranges
in cost from $2,000 to $70,000 and for
Sun from $2,000 to $30,000. The mail
gateways each cost 25 percent of the
cost of Oracle*Mail. © —J. Davis

*USERINTERFACE:-

A Motif-
Supported Shell

X.desktop from IXI Limited (Cam-
bridge, England) is among the first
products to support Motif, OSF’s user

interface. Actually X.desktop was a

candidate for the OSF user interface. At ‘
the time of the request for technology
(RFT), OSF was considering a graphic
shell component for its user environ-
ment. IXI’s X.desktop, a graphical
desktop management program, made it
to the final rounds before OSF decided
against a graphical shell selection. In
the meantime, IXI has tailored
X.desktop to support both Motif and
Open Look. The company is also sub-
mitting X.desktop for the OSF Cata-
logue Technology Program.

X.desktop provides the details of
how the desktop actually looks,
whereas Motif doesn’t. (Motif provides
a style guide, but opted to leave room
for each vendor to add value in this
area.) It’s an application program
which is always running during a user
session. It gives you graphical, Mac-
like access to Unix, keeping the operat-
ing system out of sight. Objects in the
system, such as tools, programs, data
files, and directorics are displayed as
icons. The program’s windowing sys- .
tem lets you access various applications
and operating systems.

IXI has been forward-thinking in
its strategy for X.desktop. The product
was developed with standards in mind.
In addition to meeting the style require-
ments of both Motif and Open Look,
it’s Posix-compliant and is based on the
X-Window system (Version 11 Release
2). It also conforms to X/Open specifi-
cations. Furthermore, IXI has given
X.desktop a configurable interface, so
it can be tailored to various environ-
ments. A number of companies, includ-
ing Locus and Olivetti, have already li-
censed X.desktop and bundle it in their
Unix offerings.

With X.desktop, IXI is hoping to
convert users ordinarily intimidated by
Unix, and we’re all for a less intimidat-
ing Unix environment. Multitasking
capabilities coupled with freedom from
operating system complexities should
better the chances of Unix as a corpo-

rate contender. © — L. Brown .
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gf;ﬂ“:ﬁimng OS/2: Building Block for the Future
roup By Michael D. Millikin & Judith S. Hurwitz

A Special Report

TE C H N O LOG Y and market forces are favor-  Such an architecture is an excellent model for future office

ing a shift to a fourth-genera-  systems. In this model, each individual has his or her own
tion systems architecture in which the network becomes the  computer with transparent access to files and data that may
computer, rather than just a series of cables stringing together  be distributed anywhere across the network. To be able to
various resources and processors. In this fourth-generation  take complete advantage of a distributed processing environ-
architecture, applications are distributed, resources are dis-  ment, a PC needs a multitasking operating system. Enter OS/
tributed, and, soon, application subtasks will be distributed. 2 and the LAN Manager from Microsoft/3Com.

IN THIS special report, we first take a closer look at the evolution of third-generation architectures to better position
0S/2. We then describe the features and components of OS/2 and IBM’s idea of a good OS/2 machine (the

PS/2). We wrap up by assessing the effect OS/2 and thePS/2 will have on the industry.
OS/2: Building Block for the Future is available for $395.

Order your copy today by calling Debbie Hay at (617) 742-5200, or send your check to:
Patricia Seybold’s Office Computing Group, 148 State Street, Suite 612, Boston, MA 02109

Oftice

el UNIX DBMSs: A Comparative Study

Group . .
By Judith R. Davis
A Special Report y

DATABASE MANAGEMENT SYSTEMS INTHIS SPECIAL REPORT, we examine four of the top Unix
(DBMS) are playing increasingly critical roles in the  database managementsystems: Oracle, Ingres, Informix-SQL, and
evolution of information systems. Not only do they  Unify. We also take a look at Progress, which is designed and po-
provide the infrastructure for traditional transaction  sitioned more as an applications development environment than as
applications, but they are becoming the underpinnings  a relational DBMS.
for the coming generation of office computing systems. Our special report pokes and prods at each of these systems,
The relational model, with its flexibility in devel-  examining them from the end-user’s and the developer’s perspec-
oping ad hoc queries and reports, as well as its greater tive. The report also provides an in-depth feature comparison chart
ease of use, is becoming the tool of choice. Unix has  which includes all five DBMSs. For organizations contemplating
proved to be particularly fertile ground for relational  staging data on a Unix-based platform, these side-by-side evalu-
database developers. ations of the major systems will be exceptionally valuable.

UNIX DBMSs: A Comparative Study is available for $495.

For UNIX in the Office subscribers, the special report is available for only
$195—more than 60% off the full price!

Order your copy today by calling Debbie Hay at (617) 742-5200, or send your check to:
Patricia Seybold’s Office Computing Group, 148 State Street, Suite 612, Boston, MA 02109
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y Reports in 1987/1988: .

Office Computing Report I

1988—Volume 11
Date Title
Jan. Office Computing: 1988
Feb. Mac Attack
Mar. Electronic Data Interchange—
The New Fontier of Electronic
Mail
Apr. PC LANs Revisited
May Remission or Recovery—Will
NBI's New Direction Bring
Renewed Life?
6 June Service And Support Second
Feature: LAN Support
7 July AI Update—Expert Systems
Flourish While the Al Industry
Disappears
8 Aug. Metaphor Computer Systems—A
Quiet Revolution
Technology That Supports
Meetings
10 Oct. Document Processing
11 Nov. Upper CASE Tools—Getting
Users to Help Design Systems
12 Dec. Executive Information Systems
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9 Sep.

1989—Volume 12
# Date Title
1 Jan. Digital’s Office Strategy—Going
After the Desktop

UNIX in the Office I

1988-—Volume 3
# Date Title
1 Jan. Beyond Unix—Creating the
Standard Operating Environment
Second Feature: X/Open
Champions Open Market
Feb. Progress
Mar. Pyramid Technology
Apr. IBM’s Unix
May Al and Unix
June SmartWare from Informix Soft-
ware—The Quiet Contender
July Olivetti—Global Bridges on a
Standard Foundation
8 Aug. BBN’s Slate System—Delivering
Compound Documents
Distributed Databases—Where
Are We?
10 Oct. DECwindows
11 Nov. Data General’s Unix—A New
Beginnning
12 Dec. Document Processing with
Interleaf Second Feature: Apollo
and Sun Service and Support
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9 Sep.

1989—Volume 4
# Date Title
1 Jan. Unisys Ofis Ensemble—In
Search of Cohesion

‘ Network Monitor I

# Date Title

1 Jan.

2 Feb.

Mar.

Apr.
May

AW

[+,

June
7 Tuly
8 Aug.
9 Sep.

10 Oct.
11 Nov.

12 Dec.

# Date Title

1 Jan.

1988—Volume 3

Taking Stock, Looking Ahead
Second Feature: Mac to PC:
Making the Connection
Excelan—Riding the Crest with
TCP/IP Second Feature: Update
on Banyan

3Com—Opening a New Window
0S/2 Networking
Hewlett-Packard—Riding with
the Wind

Exploring Distributed Network
Computing

Transparent File Systems—The
Locus Model for DNC
Novell—The Juggernaut Rolls
On

OSI Standards—A Promise
Fullfilled?

ISDN: We Still Don’t Know
Data General’s PC Networking
Strategy

3+Open—3Com Makes Its Move

1989—Volume 4

APPN—Peer-to-Peer
Networking Arrives at IBM




