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From rws@x.org Tue Sep 48 18:4U MET 1Y393 L ia
Received: from wilson by supercooper. supepusers dk (5. 61/DKnet2‘0“ ;w;th SMTP
id 2A10191; Tue, 28 Sep 93 17:40:53 +0100 e R
X-Organization: SuperUsers a/s, The UNIX SoftWare House
Received: by wilson.superusers.dk (5.65/DKnet2.0.6) with UUCP
id AR04380; Tue, 28 Sep 93 18:40:51 +0200

Received: from x.org by dkuug.dk with SMTP id aa03975

(5.65c8/IDA-1.4 .43 for <brian@superusers.dk>); Tue, 28 Sep 1983 18.:22:21 +0100
Received: from explain.x.org by x.org; Tue, 28 Sep 93 13:23:13 -04i00
Received: from localhost by explain.x.org id AA03194; Tue, 28 Sep 93 13:23:11 -04
Message-Id: <9309281723.AA03194¢€explain.x.org>
X-Address-Reminder: The X Consortium is now in domain *X.ORG*®
To: brian@superusers.dk (Brian Eberhardt)
Subject: Re: Important, please
In-Reply-To: Your message of "Tue, 28 Sep 1993 17: 04 55 BST." <930928
Date: Tue, 28 Sep 1993 13:23:07 EDT
From: Bob Scheifler <rwséx.org>
X-Charset: US-DK
X-Char-Esc: 29
Status: ORp

I am working to get a release out at, the end of the week; you are
lucky I'‘m even reading such email. Attached is plain text of slides
we used at Xhibition. I have no time to verify how accurate the
information still is. Sorry.

X: The Next Generation
Bob Scheifler, Director, MIT X Consortium
Luther Abel, President, X Consortium, Inc.

Release 6

target date: April 15, 1994
lots of new functionality
potentials, not commitments
new server extensions
security

multithreading support.
internationalization

new toolkit

desktop management

(o]
(o]
(o]
(o]
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o
o
o
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Low-bandwidth X (LBX)
o "make X usable at 9600 baud”
clients <-> proxy <-> server <-> clients
high low high
bandwidth bandwidth bandwidth

run over any underlying transport
PPP, CSLIP, DDCMP, TCP
coexist with other protocols
telnet, NFS, font service
compression

X-specific and general

cache data in proxy

window properties

keyboard mapping tables

font metrics and properties

X Image Extension (XIE)

o compressed image transport
G3/G4 FAX, JPEG, TIFF

o not general image processing

o rendition processing
color space conversion
e.g., YCbCr to RGB
contrast enhancement
convolution
dithering
geometric transforms
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From rws@x.org Tue Sep 28 18:40 MET 1993
Received: from wilson by supercooper.superusers.dk (5.61/DKnet2.0.6) with SMTP
id AA10191; Tue, 28 Sep 93 17:40:53 +0100
X-Organization: SuperUsers a/s, The UNIX SoftWare House
Received: by wilson.superusers.dk (5.65/DKnet2.0.6) with UUCP
id AA04380; Tue, 28 Sep 93 18:40:51 +0200

Received: from x.org by dkuug.dk with SMTP id AA03975

(5.65c8/IDA-1.4.47 for <brian@superusers.dk>); Tue, 28 Sep 1993 18:22:21 +0100
Received: from explain.x.org by x.org; Tue, 28 Sep 93 13:23:13 -0400
Received: from localhost by explain.x.org id AA03194; Tue, 28 Sep 93 13:23:11 -04
Message-Id: <9309281723.AA03194@explain.x.org>
X-Address-Reminder: The X Consortium is now in domain "X.ORG"
To: brian@superusers.dk (Brian Eberhardt)
Subject: Re: Important, please
In-Reply-To: Your message of "Tue, 28 Sep 1993 17:04:55 BST." <930928
Date: Tue, 28 Sep 1993 13:23:07 EDT
From: Bob Scheifler <rws@x.org>
X-Charset: US-DK
X-Char-Esc: 29
Status: ORp

I am working to get a release out at the end of the week; you are
lucky I'm even reading such email. Attached is plain text of slides
we used at Xhibition. I have no time to verify how accurate the
information still is. Sorry.

X: The Next Generation
Bob Scheifler, Director, MIT X Consortium
Luther Abel, President, X Consortium, Inc.

Release 6

target date: April 15, 1994
lots of new functionality
potentials, not commitments
new server extensions
security

multithreading support
internationalization

new toolkit

desktop management

000000000

Low-bandwidth X (LBX)
o "make X usable at 9600 baud"
clients <-> proxy <-> server <-> clients
high low high
bandwidth bandwidth bandwidth

LBX

o run over any underlying transport
PPP, CSLIP, DDCMP, TCP

o coexist with other protocols
telnet, NFS, font service

0 compression
X-specific and general

o cache data in proxy
window properties
keyboard mapping tables
font metrics and properties

' X Image Extension (XIE)

o compressed image transport

. G3/G4 FAX, JPEG, TIFF ,
o not general image processing
o rendition processing

color space conversion

e.g., YCbCr to RGB

contrast enhancement

convolution

dithering

geometric transforms




o Document Imaging Subset of XIE
o focus: bitonal image display
e.g., faxes
o scale, rotate, mirror, recolor
o support "scale to gray"
convert bitonal to grayscale
o small enough to be ubiquitous even in low-end X terminals

Sync Extension

o synchronization between clients
independent graphics streams
graphics and video

o synchronization with real-time
animation segquencing

o synchronize within X server
avoid round-trip requests
utilize system buffering
(client, network, server)

Sync Extension
o counters
system defined
e.g., server time, v. retrace
user defined
o wait for counters to reach values
o alarms
asynchronous notification
o priority scheduling

Screen-Saver Extension

o stay competitive with Macintosh

o conform to industry standards for swimming fish, flying toasters
o have some fun

X Test Extension
o first version already released
o used in automated X Test Suite
o provides basic "playback" support
synthesize device events
o now discussing "record" support
capture device events
capture synchronization data

PEX 5.1

o PEX 5.1 already released

o fixes the most pressing problems
support for Escapes
find supported drawables
renderer-based picking, echo
hierarchical Z-buffer control

o PEX1lib already released

o low-level interface to PEX

o complete access to PEX
immediate mode graphics

PEX 6.0

o major redesign

o reconcile with final PHIGS PLUS
e.g., add data mapping

o advanced rendering .
anti-aliasing, alpha blending, transparency, texturing, motion blur,
depth of field, shadowing

o better performance, extensibility

o strive for backward compatibility

PEX 6.0
o support large data primitives
o change structure naming



introduce CSS resource

o drop workstation resource
implement on client side

o peacefully coexist with OpenGL
common resource semantics

o spec done about same time as R6

o probably no code in Ré6

Deep Frame Buffers
o finalize existing Multibuffering draft standard
o "deep" frame buffer configurations
describe, enable, disable

overlays, underlays

alpha buffers

depth (Z) buffers

stencil buffers

accumulation buffers (?)

00000

Security

o Kerberos Version 5

o User-to-User authentication

o mutual authentication between <c¢lient and server

o authorize individual users to connect to your display

Multi-threaded X server
o existing server is single-threaded
executes one request at a time
o desire interactivity in the presence of long-executing requests
o e.g., send mail while rendering 3D
o time-slice among requests
improves interactivity
o execute requests concurrently
improves throughput on
multiprocessor hardware

Multi-threaded Xlib
o threads soon to be commonplace in Unix (and about time!)
o need to support applications that use multiple threads to drive their
user interface
o X1ib interface design already capable of supporting threads
o existing implementation is not
o fix the implementation

Thread-safe Xt
o single thread of execution is pretty intrinsic to the Xt design, but
o need to support multi-threaded applications that use Xt
o make Xt "safe" for threads
o guarantee that only one thread executes inside Xt at a time

Input Method Protocol

R5 added internationalization (il8n) support to Xlib and Xt
standardized application interface for keyboard input and text display
common implementation for Asian input uses separate IM server

two different protocols in R5

produce a single unified protocol

increase interoperability

0000O00OC

Other I18N
o dynamic linking of X1lib locale code
o ISO 10646 support
Universal Character Set
o IS0 9995 support
keyboard layout and semantics
o related keyboard support
disability access
PC keyboards

Xt Intrinsics
o thread safety
o safe signal handling
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dispatching of extension events e.g., from input devices
allow widgets to be C++ objects

gadget / widget cache support

hooks

disability access, editres, D&D

session management

new selection features

Fresco

o]

000000000

"next generation" toolkit

take advantage of C++ features
support "inside" of application too
very lightweight objects
structured graphics

resolution independence, printing
window system independent
edit-in-place object embedding
distributed object components
multi-threading

Drag & Drop

(o Je]

0O00O000O0

familiar desktop metaphor

multiple vendor implementations

define a single standard

requirement: interoperability

goal: even with "foreign" windows

work in secure systems env.

define the underlying mechanism, not the user interface
separate drag, drop protocols

Session Management

0O0O0O0OO0OO0O

uniform mechanism for users tc save and restore their sessions
preserve screen layout

preserve application state

support application checkpointing

support clients from multiple hosts

support heterogenous systems

assume separate process start/ restart mechanism(s)

Other ICCCs

o]

(o}

embedded clients ("insets")
geometry, focus, menu mgmt
dynamic data updates
notification rather than poll
formalize selection attributes
VALUE, LENGTH, FONT
parameterized selection targets
LENGTH of <target>

ATTRIBUTES of <target>

The New X Consortium

X Window System

o]
(o]
(o}

Developed at MIT in mid-80s

Adopted by major workstation mfrs as graphics/UI standard in 1987

MIT-sponsored consortium
formed in 1988 to fund continuing evolution

*MIT X Consortium

o

(0]
@]
o
o]

Vendor-neutral leadership in user interface swr stds
Open membership :
Financed by mbrship fees

Rely on mbr participation

"Product" is not just X std, but sample implementations

Change

o]
(o}
o

Consortium spinning out of MIT
Separate, nonprofit org
New leadership




Goals for NXC

o Don’t break anything

o Get even better; address shortcomings
o Keep X in the lead

Transition

o Orderly move out of MIT
o Recruit new staff

o Get R6 out

New Goals

o Broaden membership

o Greater attention to strategic direction of X
o Work with new XIA

Keep X in the Lead

o Define "What is X?"

o Articulate 5 year vision
o Define R7

Beyond R6

o PostScript Extension
o Fresco V2

o Audio

o Printers as "displays"
o Compound Documents

o Couple w/related stds

Remote procedure call
OMG CORBA
Internet MIME

o Gen'’l server enhancemts
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X COMMUNICATIONS

Lo Heller is author of MOTIF
PROGRAMMING and president
of Z-Code Software. He can
be reached by ema at

vunetmander.s-code comiepy
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XIIR6—an overview

EFORE THE X Consortium is spun off from
MIT at the end of the year to become its own
entity, it will releasc the sixth version of the
X Window System using the X11 protocol.
Otherwise known as X11R6, this will be the last re-
lease under the direction of Bob Scheifler, the cur-
rent director and founder of the X Consortium,
which was established in 1988. The target dates for
X 11R6 are uncertain, but the tenative schedule is:
Alpha October |
Beta
Final April 15
The new version is packed with so many new fea-

February 4

tures, extensions, and performance improvements,
that it could be considered the most substantial re-
lease since it moved from the older X10 protocol to
X11in 1988. On the list of new items with the new
extensions are security, multi-threading support,
further internationalization support, a new toolkit,
and desktop management specifications (with sup-
port for features such as drag-and-drop).

One particularly interesting technological fea-
ture to comc is a new method for transmitting the
X11 protocol from the client to the server called LBX
(Low Bandwidth X). This could possibly have a pro-
nounced effect on the commercial viability of X, es-
pecially as it branches out from the UNIX arena and
into the PC arca or onto non-desktop devices.

To give vou an idea of why this technology is in-
teresting, first recall how X works. Any X-based ap-
plication communicates with the X server through
some sort of communication channel. Normally,
this is a TCP/1P laver, but any other protocol is pos-
sible—X doesn’t care. However, problems come up
that make this model “difficult” to use in some en-
vironments. There are cases where the communi-
cation mechanism is “slow,” such as through a mo-
dem connection where the X server is lacal to the
user (on the desktop) and the application {the N
client) is remote—on other end of the phonce con-
nection. Passing X protoco! back and forth requires

so much bandwidth that performance is not sufficient. -

for any reasonable level of user productivity to take
place. LBX will help alleviate this problem.

There are other examples, such as those running,
PP (Point 1o Point Protocol) or CSLIP (Com-

pressed Serial Line Internet Protocol). Because LBX
is handled entircly by X, it can coexist with other
protocols occurring on the network, such as telnet,
NFES, or a font server. LBX is partially a compres-
sion scheme, but it is X-specific so it can examine X
protocol packets going over the wire and optimize
the amount of information being sent. Furthermore,
it maintains its own caches of various information
such as window properties, keyboard mapping ta-
bles, font metrics, and properties. With LBX, the
commercial use of X will be able to expand far be-
vond its conventional boundaries.

For imaging, the XIE (X Image Extension) will
be added to the XnR6 standard distribution. This
will allow compressed image display for G3/G4 fax,
JPEG and TIFF formats, although it is not a general
image processing extension. As part of XIE, there
will be DIS, the Document Imaging Subset. The pur-
pose of DIS is bi-tonal image display for fax images;
the ability to rotate, mirror, and recolor images; and
support for “scale to gray” (bitonal gravscale). X1E
and D1S arc small enough to be ubiquitous, even in
low-end X terminals.

The Syne Extension will allow synchronization be-
tween clients. This will allow for independent graph-
ics streams to be sent by multiple clients to the X server
and be displayed synchronously. This wili help ani-
mation sequencing and avoid round-trip requests to
the X server by using system bufiering (whether the
buffering takes place in the client, network, or server.

A Postscript Extension is finally being added to
the core distribution. Not much more needs to be
said on this one—the Display Postscript Extension
has been available for X servers for a long time, b
only from certain vendors.

The X Test Extension will be used in the auto-
mated X Test Suite. It will provide basic “playhack”
support:by synthesizing device cvents. but it cur-
rently does not support “recording” events]

The current version of Phigs Extension to X
(PEX), version 5.1, which is already avaitable, will
be a part of X1R6. What is being developed inde-
pendently and not with X11R6, is PEX version 6.0,
This is said to be a major redesign reconciling with
final PHIGS PLUS (data mapping), advanced ren-
dering such as anti-aliasing, alpha blendimg, trans
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parency, texturing, motion blur, depth of
field, and shadowing. PEX 6.0 will coexist
with OpenGL, and will have better perfor-
mance and extensibility, although it’s not
quite clear how backwards-compatible it
will be with PEX 5.1.

The Buffering Extension will extend the
existing Multibuffering draft standard, sup-
port advanced rendering, permit PEX and
OpenGL to share resource mechanisms,
provide mono and stereo image buffers, al-
pha and Z (depth) buffers, and stencil and

‘ccumulation buffers.

Finally, there will be a Screen Saver Ex-
tension, so applications can be written con-
sistently to allow for flying toasters, swim-
ming fish, and so on.

X11R6 will be the last
release under the direction
of Bob Scheifler and could
be considered the most
substantial release since X
moved from X10 to X11 in
1988.

A significant enhancement to X11R6 will
be support for Security using Kerberos Ver-
sion 5. This will support user to user au-
thentication and mutual authentication be-
tween client and server. It will also authorize
individual users to connect to displays. This
will help make X11R6 easier to get into cer-
tain government procurements and pass
certain security-conscious environments.

A Multi-threaded X server (and Xlib
layer) will also be available to allow for in-

.steractivity in the presence of long-execut-
ing Xlib requests (PEX, etc). Having time-
slicing and concurrent requests will improve
perceived performance substantially on mul-
tiprocessor hardware. Since Xlib will be able
to support threads, the X Toolkit Intrinsics
(Xt) will have to be modified to make
hreads “safe.” (Currently, single threading
is pretty intrinsic to Xt.)

In the internationalization area, X11Rj5
provided some i18n support to Xlib and Xt,
but X11R6 will provide an Input Mcthod

X COMMUNICATIONS

Protocol to standardize the application in-
terface to keyboard input and text display.
X11Rs had two different protocols, but the
consolidating to a common implementa-
tion will help simplify Asian input imple-
mentations. This is an area that is not yet
resolved—the hot issue is whether to make
the IM protocol part of the X protocol. If
the protocol is separate, it could be imple-
mented in window systems and other ap-
plications independently of X. (And why
not? The protoco! is independent of X.)
However, compatibility with existing Xlib
interfaces makes this difficult.

Support for 1SO 10646 (Universal Char-
acter Set) and 150 9995 (keyboard layout
and semantics) are also slated for X11R6.

For Xt, in addition to making it safe of
multi-threaded applications, there will be
support for safe signal handling. (See TX],
March/April 1992, “Handling signals in X™.)
While signals are specific to UNIX, the API
will still port over to non-UNIX platforms.

Xt will also support dispatching of ex-
tension events, make widgets be C++ ob-
jects, and have the editres protocol support
the GetValues method. There will also be
standard support for the “virtual keysym”
paradigm. For example:

<Key>Activate: activate()

Because Activate is not a recognized key on
the keyboard, it is considered a virtual key
that can be redefined. The system might in-
dicate that the Return key is the same as the
Activate key, or mavbe:

Curi<Key>A

A new entry into X11R6 will be the intro-
duction of Fresco, a “next generation”
toolkit designed to take advantage of C++
features with very lightweight objects, sup-
port for structured graphics, resolution-
independence, window-system inde-
pendence (wow!), edit-in-place object
embedding, distributed object components

~and multi-threading.

One of the most familiar features of
graphical desktop interfaces has been the
concept of drag-and-drop. While it has never
been necessary to introduce a protocol
specifically for drag-and-drop, it is a com-
mon desktop metaphor that has been inte-
grated into a variety of window systems and
user inter{ace design specifications sucl as

Motif and OPEN LOOK. There are currently
multiple vendor implementations that are
incompatible with one another, so R6 will
define a single standard and define the un-
derlying mechanism (not the user interface).
Included will be both a drag protocol and a
drop protocol, but the question arises again
on whether the protocol should be inde-
pendent of X. It would be nice if other win-
dow systems could comply with a single pro-
tocol for drag-and-drop. After all, X can
co-exist with the Mac desktop and Microsoft
Windows—wouldn't it be nice if users could
drag and drop objects between them?

Along with drag-and-drop, X11R6 will
also address the issue of session manage-
ment. A new, uniform mechanism for users
to save and restore their desktop sessions,
preserve screen layout and application state,
and support application checkpointing.
This will all work with clients from multi-
ple hosts on heterogenous systems. Once
more does the question of having this pro-
tocol specification be separate from the X
protocol itself arise. (Reader alert: this is
called foreshadowing.)

Other Inter-Client Communications
Conventions (1CCC) that will be addressed
is the concept of “embedded clients” (where
there can be nested window management).
In my column entitled “Multimedia Appli-
cations under the X Window System” (TX],
Scptember 1992), 1 discussed the issue in
depth. Under the new 1CCC specifications,
the user-interface portion of the issuc con-
cerning compound documents in a single
window will be more clearly defined. Cur-
rently, the Object Management Group (Sun
and HP) have a lower-level architecture and
protocol designed to allow different appli-
cations on a network (not just the same ma-
chine or desktop) to talk to one another and
exchange information. That design has no
provision for user interaction or presenta-
tion on the display—nor should it. The
newly proposed 1CCC modifications ad-
dresses that issue. If this sounds familiar to
you, it is analogous to Microsoft's Object
Linking and Embedding (OLE), where mul-
tiple applications on the same desktop can
share information and talk to one another.
The difference, of course, is that the 1CCC
specs and the OMG specs are window sys-
tem-independent, operating system-

vt



Trade the hassles of high priced,
inconvenient seminars for self paced
X-Window/Motif CBT at your own desk!

CTTI's Courseware is a fully interactive,
self-paced training program that allows
the user to learn these subjects at their
own desk. CTT’s interactive courseware
is highly effective, eliminating the nced
for expensive training seminars, so you

spend less time and money.

Courseware is available in English and French.

Bob Scheifler announced his
intention to step down as di-
rector of the X Consortium at
the end of 1993 and return to
doing research. At the same
time, the MIT Laboratory for
Computer Science expressed its
belief that Bob’s departure
would provide a good oppor-
tunity for the X Consortium to
move out from underneath
MIT’s wing.

In response, the Future
Committee was established to
examine the various options
before the Consortium and rec-
ommend a course of action. On
14 March 1992, it published a
proposal to the membership
that the X Consortium become
an independent, not-for-profit
corporation.

The Future Committee an-
nounced its unanimous rec-
ommendation that Dr. Luther
Abel of Procon Systems and
formerly of Data General, Via
Systems, Applicon, and Digi-
tal Equipment Corporation be
selected to form and lead the
new X Consortium. It will
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work closely with the X In-

-X-Plaining Motit
-X-Window Power

dustry Association, a newly
formed business-oriented
group, to help pay closer at-
tention to the business needs

* $685.08 DOS

* $1,065.00 X-Window
for Sparc; RS/6000

of vendors that use and pro-
mote X technology.

So, what about the tech-
nology? The recurring theme
expressed here (and that the

X Consortium has been aware

[ @8 I ] i ine this s) 15 tha
PTe " FOR MORE INFORTIATION Courservare Technologies Iuc. of during this process) is that
_ﬂ I Ll M ""; id wyolall 11300 Sorvento Valley Road, Suite 105 o onew Pm‘OCO]S are de\'clopmg
e 4 LI IR G Y San Diego, CA 92121 USA that are independent of one
esse . ‘g ﬁ TN kl»‘ i LGS Tol: (619) 452-8649 Fax: (619) 452-8711 p

Circle 189 on Reader Service Card

another. This is a valuable

i piece of information, since if
these protocols can develop

independent, and vendor independent. (Go
Open Systems!)

Of course, with all these new features
and extensions in X11R6, it is expected to
have an incredible influx of new applica-
tions, better looking user interfaces, faster
performance, and further desktop inde-

pendence so X technology can expand as
far as possible.

But what's next after XniR6? The X con-
sortium is splitting off from MIT into a sep-
arate, non-profit organization with a new
President and a larger staff. At the Advisory
Committee mecting of 24 September 1991,

independently, the X Consortium can ex-
pand its charter to affect more than just
the X Window System. It could act as a
standards body for defining various open
systems protocols and conventions asso-
ciated with windowing systems (and be-
yond?) that arc vendor-independent. X

Toe Xloumwra Oy -AUCOsT 1952



Developments in Motif

Paul Davey

pd@x.co.uk

e

Motif Project Manager
IXI Limited

+44 (0)223 236555
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So What

Motif

-ug ppt

Page 1




Who is IXI

Vendor of Open Systems GUI Solutions

Provide Easy to use environment for Distributed
Computer Users

X/Motif based technology

Products:

X.desktop, Deskworks

Motif User and Development Packs for Sun
Platforms : Sun, IBM, HP, Intel, ...

e
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What is Motif

User Interface Specification and Implementation

Comprised of
Style Guide
Toolkit
Window Manager
User Interface language Compiler

Formal Application Environment Specification
Validation/ Test Suite

-=ug pp
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What Is COSE

Common Open Software Environment
Not a Product, A Process

Idea is to Speedup standards process by gaining consensus
amongst ‘Major Vendors’ before presentation to
formal Standards bodies.

Create Specification, Validation Tools, Sample
Implementation all freely available.

Summary

Sun Supplying Motif on their platform(s)

COSE Announcement
and that Sun is a COSE member

Motif 2.0 next year

(N4
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Why COSE

Open Systems Growth ‘slowed by excessive Competition’
Users and ISV’s want more similar systems

- More consistent, Interoperable
Provide Foundation for future development

Unstated
Fear of Competition
( From another ‘M’ word )
Standardise Industry on own technology

~og ppt
COSE Who
Core: HP, IBM, USL, SUN, Univel, SCO
First 4 are the technology providers
. YA
prog o
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COSE Components

Common Desktop Environment ( CDE )
Motif Look and feel

Networking
ONC+/DCE/Netware
Graphics
X/XLIB, PEX/PEXIib, XTE/XIElib
Multimedia
DMS/DIME
Distributed Object technology
CORBA
System Management

e
S

Mot

oxng ppt

CDE

User Accessable/User Interface Component of COSE

Desktop/FileManager/EndUser Tools

Combination of elements from
VUE, CUA Workplace Shell
OPENLOOK + Deskset
USL 4.2 Desktop Manager

OSF Motif 1.2 API, Look and Feel

e
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Motif Component

Motif 1.2 (plus)

Motif 1.2 base

Bug Fixes fm OSF + COSE members

Optimized for Performance and Size

Multi Threading

Some M2.0 Features
Colour Selection
Some Support for OW Drag and Drop
Widgets - Container + IconGadget, Notebook

o=ug P

N/
= -
TimeTable

Currently
Pre June Prototype
June Specification
High level Overview Only
Oct Developers Conference - Sample Code
Dec Complete Specification - X/Open
94/Q2 Product (?)
- 4
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Risks to COSE

Implementations are poor quality and late (Motif?)
Differing implementations cross platform.

Break backward compatibility - Freeze in industry.
User Resistance - Solutions are not to User problems

Internal Member Politicing/ Positioning

v
~d

P

1

Immediate Importance

Sun to provide Motif for its platforms
(IXI Motif )

Motif X/Open Standard
(Hence the above)

Vendor Motif stabilise at M1.2

Page 7



Comments On COSE
Current public ‘lack of substance’

Lack of ‘End User’ Input ( or requests for same )
Supposed to input through X/Open process.

Acceptance of Motif ‘easiest’ part.

Currently Users and ISV’s sceptical
current proposals seen as only to vendors benefit

N\ y’
Modf L
e e
Sun Position
Attempting Migrate OS base to Solaris
Supplying Motif 1.2
Migrate UI and tools to Motif
Initially provide Motif Product
Later bundle Motif with OW.
77

a=ug ppt
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Motif History

3 Major Releases
1.0  Initial release, relatively Unstable
1.1  Mature and Stable
In Common Use

1.2 1.1 Base plus some New Features

Proposed New Version coming
M20

Motif 1.2 Major Features

3 Major enhancements from M1.1

Internationalisation and locale Support
Migration to X11RS base
Drag and Drop
Proprietary Protocol -
Use MIT protocol when available
Standardised API (Incredibly baroque )
Tear Off Menus
Comparable to OL pushpin

Vv
VoL
7N

L)

Mouf

aug pt
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Motif 1.2 Minor Features
‘Tidy Up’ M1.1 Behaviour

Additional Insensitive Visuals
Visual Changes
Access to Color API (was internal )
Titled Frames
Better Traversal Support
Resource management for Enumerated Types

Many many more...

Motif 2.0

TimeTable
Snapshot Program starts in September
Two Snapshot drops
Release to OEM’s Q1 94

X11R5 Based..

aug Pt
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Motif 2.0 Features

New Widgets
Enhance Widget Extensibility
Drag and Drop - Performance Improvement
- Possible New API
Enhance XmString
Tab support
Rendition ( Colour, underline, strikethrough)
Right To Left Layout Support
Visuals:
Check mark on Toggle
Joint Arrows ( XmScale )

H
<]

Motif 2.0 New Clients

Enhance existing clients also
Session Manager
WorkSpace manager

Mods to Window Manager to support above two

\\ (\I‘
Bt

/,
aug
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Motif 2.0 New Widgets

Container and IconGadget
Notebook

Combobox

SpinButton

Scale

‘Text’ Widget supporting XmString

Motif 2.0 Widget Extensibility

‘Traits’ Mechanism - specify traits want widget to have
Subclass off XmPrimitive and XmManager (only)

Widget Writers Tools and Docs
Extensible libXm

Documentation - Reference and Instructional
Example Code

A
TAAN
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MOTIF 1.2.2 DEVELOPER'’S
TOOLKIT IS SHIPPING!!!

o ¢

\_/



AGENDA

1. Windows Toolkits Roadmap

2. MOTIF/SDK Timeline ___:mqmo:o:

3. Developer Toolkits _,\__mmmm@mm

4. MOTIF 1.2.2 Toolkit a,q Solaris 2.2 a_ﬁnov

5. OpenLook to MOTIF Transition Tools

sun Proprietary/Confidentlal Information

JM  9/15/93




SunSoft’

S ﬁoo_w.xm

Roadmap

Toolkits

wun Proprieta

MOTIF 1.2.2 OUM\ZOHE CDE/MOTIF
m:.m”mmn Toolkit m:‘m:ﬁ_mn ch...r: Strategic ?o_wz.
OLIT OLIT OLIT
Enhancements Sustain Functionality Sustain ?:n:c:.w:_Q

Internationalization Improve Quality Improve Quality
Desktop Integration
OLGX Rendering
X View XView X View
Enhancements Sustain w::n:.o:m__s Sustain Functionality
Improve Quality Improve Quality
TNT EOL TNT :

/Confidential Information

JM 9/15/93




TIME —._Zm FOR MOTIF TOOLKIT & SDK _Z._.mmbo._._OZ

Unbundled

Motif 1.2.2 on
Solaris 2.2 (Sparc)
FCS 7/21

Motil 1.2.2 on
Solaris 2.1 (Intel)

Motif 1.2.2 on
Solaris 2.3 (Sparc)

Solaris 2.2
FCS §/21

493 5193

6/93

M

Unbundled

Japanese

otif 1.2.2 on

Solaris 2.2
(Sparc)

Motif 1.2.2 on
Solaris 2.1(Intel)

1 bundled in

SDK/INTEL

Motif 1.2.2 on
Solaris 2.3(Sparc)
bundled in _
SDK/SPARC

CDE/
Motif

P m A

6/94

CDE/Motit
bundled in

CDE//SDK




DEVELOPER TOOLKITS KEY MESSAGES

€ Motif 1.2.2 on Solaris 2.2 is m__,. Interim Product
Use Motif Toolkit for NEW applications

¢ XView and OLIT will be sustained and quality improved
Don’t panic! For EXISTING applications use XView, OLIT

¢ Devguide will provide Motif code generator (gmf) to produce
Motif C code, and UIL code generator (guil), from GIL
Available Fall 93 bundled in SDK/Sparc

4 OpenLook to MOTIF Transition Tools
Third Party solutions exist; Re., May 93 SunExpert
SunSoft Transition Tools White Paper in SDK/Sparc




MOTIF 1.2.2 FOR SOLARIS 2.2 (SPARC)

4 Solaris 2.2 port of Motif 1.2.2 product from IXI, Om:__:.amo, UK

4 Shared and Archived libraries :.ED: libMrm, libUil)
¢ Motif Window Manager (mwm)

4 User Interface Language Compiler (UIL)

¢ Three Major Enhancements from Motif 1.1
Internationalization and Locale support (Migration to X11RS5 base)
Supports Drag and Drop
Tear Off Menus (comparable to OL pushpin)

¢ Very competitively priced at $295/RTU license with volume discounts

 No Royalty Fees due to SunSoft or to OSF for Motif libraries (statically
or dynamically linked)

OSF Motif license is not required; all developers and a:a :%..m covered
under SunSoft Unlimited Distribution Rights license



MIGRATION FROM OPENLOOK TO MOTIF

4 Third Party Migration Solutions exist:
% Integrated Computer Solutions (ICS)

% Qualix Group Inc

% National Information Systems Inc (NIS)

# Good Reference: GUI Development Tools, May 93 SunExpert, pg 54 - 63

a o M 9/15/93




SIMILARITIES BETWEEN XView & MOTIF

4 Object Oriented in design

4 Use a simple API (although a different one to create oE.QO._\sEmﬁmv
4 Use an aﬁw:ﬁ“aq?m: programming model

# Use callbacks and have an event _..oov

# Allow the creation of interfaces with menus and dialogue boxes




DIFFERENCES BETWEEN XView & MOTIF

¢ There is a difference in the layers of X that XView and Motif use:

APPLICATION APPLICATION

Motif

Xt Intrinsics

XLib

¢ XView is a set of objects and an API which is not Xt-Intrinsics based

4 Motif is an Xt-Intrinsics based widget set




DIFFERENCES BETWEEN XView & MOTIF

Sun Proprieta

¢ Motif does not have a "Notifier" as in XView, although most of that func-
tionality is available via Xt-Intrinsics

4 In XView, there is no Map, Manage and Realize steps that are necessary"
for each object as in Motif

4 All XView programs are variable argument calls by default

4 An "owner" in XView is known as a "parent'" in Motif

# There are visual differences in GUIs created using XView and Motif

/Confidentlal Information 2 g2 M 9




OPENLOOK TO MOTIF FROM ICS

4 With SUN’s adoption of Motif Toolkit, many OpenLook developers will
be looking to move existing applications to the Motif environment

4 Integrated Computer mc.::o%ﬁﬁmv will provide:

% An Interface Converter (GILConvert) that translates X View applica’
tion files into Graphics Intermediate Language (GIL) files

% An import mechanism in Builder Xcessory 3.0 that reads GIL files and
generates User Interface Language (UIL), C, C++ or Ada code that rep-
resents the GUI in Motif o

4 These products will allow X View code that was developed by hand or GIL
files produced by Devguide to be moved to a native Motif development
environment

~un Proprietary/Confidentlal Information g v JM  9/15/93




OPENLOOK TO MOTIF: ICS PROCESS

libeviLib.a

UIL

Program.c

nprogram.c

Executable Program

Y

GIL File

Y

Builder XCessory 3.0

pd

C++

Files with X View code

Run all files with X View code
through cvtTool

Now have new files with
X View code marked

Make and build executable,
linking in new libcvtLib.a

Run program
and during execution
the GIL file will be
generated

GIL files can be imported into
the Builder Xcessory; which can
generate Motif Code as UIL,

C, C++ or Ada code

.>am




WHAT IS GlLconvert 1.1?

4 Developed by Expert Object Oo.._u.o_.mzos, distributed exclusively by
Integrated Computer Solutions (ICS)

GILconvert is a library that links with XView files and mx:.mﬁm XView
Objects, then outputs GIL files

4 Not Planned for GILconvert 1. ~
Translation of code within :o:? m:a event procs
Translation of Notice Objects (not available in GIL)

Translation of dynamically created Interface Ob ,_moa AOELS-Z@Z canbe
run multiple times to capture as much of a dynamic application interface
as possible)

4 Product Structure
ICS is planning to bundle GILconvert with Builder Xcessory 3.0

GILconvert will also be sold separately, pricing is under review, but is
expected to be around $2,500 per RTU license

JM  9/15/93




WHAT IS BUILDER Xcessory 3.0? -

Hela A | (2% 1) 1o deet: st ‘! v, s Ve

4 Interactive Design Tool/GUI Builder from Integrated Computer Solutions

¢ Imports GIL Files

4 New in Builder Xcessory 3.0
Motif 1.2 support .
Outputs C++ classes (in addition to C code)
Configurable, for developers with differing skill sets
Support for large project team development
Internationalization

JM 9/15/93




SCHEDULES

4 Builder Xcessory 3.0

Beta: September 13 ’93

FCS: Early Fourth Quarter °93.

Initial Platform: Solaris 1.x )

CYQ493 Platforms: mo_mlm\;_ﬂmp_.,”mc_m_.mm 2.x

Pricing: $3,200 per developer license (with volume discount)
¢ GILconvert 1.1

Beta: moEm.Bcs. 13 °93

FCS: Early Fourth Quarter ’93

Initial Platform: Solaris 1.x .

Pricing: Bundled with BX 3.0 (available separately for $2,500 per RTU)

‘4 Substantial rollout is planned for UNIX Expo (Sept *93) focusing on these
tools ,

& First demonstrated at NEE:QP@— une’93; reviewed by Devguide team




ICS CONTACTS

¢ ICS is looking for European Beta sites for testing Migration Tools

¢ Product and Availability Information
Judy Lazaro o
ICS Market Development Mgr.

lazaro@ics.com
(617) 621-0060

4 Technical Information
Ed Lee
ICS Product Marketing Mgr.
elee@ics.com |
(503) 752-7901

Su roprietary/Confidential Information g3 7
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OPENLOOK TO MOTIF FROM QUALIX

1

Proprie

4 Fast, Easy process to oc:é.“._.ﬂ._.uwﬂmé applications to Motif
#Based on XView 3.2 API and Uses Motif 1.2 Libraries

#Recompile and Relink existing XView application with XvM library to
provide Motif look-and-feel

4®Minimizes transition time m:.a cost- simply recompile and run application

4 Preserves investment in 2::.2: XView applications and _:,cmqm:::_:m
expertise

4 Minimizes maintenance costs for current applications- no new bugs intro- ._
duced by hand recoding :.msm_m:osm

4 Minimum risk- Source code is-available so there is no .._mw of vendor ob-
solescence

4 XvM provides C++ interface, which results in future :Q.U.:Q for current
XView applications .



OPENLOOK TO MOTIF: QUALIX PROCESS

Existing XView
~ Application

XView API
.N<?_

Motif Application




XVM BETA TEST PROGRAM

9 Beta Test program starts mid-September ’93
€ Requirements: Solaris 1.x, XView 3.2, Motif 1.2.2, C compiler, Linker

9 Beta release: Binary libraries with full functionality for limited time period at
no cost for participation |

4 Packages supported in initial Beta: Server, Frame, Panel, Panelltem, Server-
Image, Icon, Cursor, Menu, TextSW

012_&@% supported in second w&m" Font, Color, Canvas, ScrollBar, Full
- Screen |

@ For Beta site inclusion: e-mail xvm.beta.interest@qualix.com

@ Qualix Contact: Doug Shaker : (415)570-2985; dshaker@qualix.com
Shirley Kumamoto: (415)572-0200; shirleyk @qualix.com

Su.. Proprietary/Confidentlal Information i ¢ JM  9/15/93



XVM FCS INFORMATION

@ FCS availability: November *93
@ Platforms: Initially: Solaris 1.x, Motif 1.2.2
Late Q493: mo_ml_mbmwa and Solaris 2.x
@ Pricing: Single-developer E:m...% $495 with volume discounts available
Source access per w::&:m“ $5,000
4 m:..ovmm:,.a_mm:.mc:mc:" O:E.m:.:% handled through Qualix’s USA HQ
Qualix is actively seeking m:.._@m.mm: distribution partners
@ For more information: a-,:-m:. wﬁ:.mim_dmﬁ@a:m:ﬁno.: -

@ Qualix Contact: XvM Product Manager:
Shirley Kumamoto: (415)572-0200; shirleyk@qualix.com

afarmation . . M 9/15/93




OPENLOOK TO MOTIF FROM NIS -

wull v

€ ACCENT STP (Sun Transition Wmm_c converts OpenLook applications to Mo-
~ tif applications

4 Requirements: Solaris 1.x or Solaris 2.x, X11R5 Window System, Motif 1.2.,
@ Converts XView C or C++ mo:....na nca.o to Motif C or C++ source code

@ Converts OLIT C or C++ source code to Motif C or C++ mo:.._.om code

@ Generates UIL files or Motif C-code from Devguide GIL files

4 Closely mwv...cxm_:mam original ﬁ.s..aos OmcEQ\J\ Management

@ Leaves all Header files, Make files and Data structures intact

4 Currently available ACCENT toolkit provides Motif or OpenLook GUI at
runtime from saved source code

@ Saves hundreds of hours of hand coding and testing

oprietary/Confidentlal Informatlon e ) Y. M



OPENLOOK TO MOTIF:ACCENT STP PRICING

€ XView Conversion Option $4,995

€ OLIT Conversion Option $4,995
@ Devguide Conversion Option - $4,995
9 WindowMaker GUI Editor $1,495
W - .

¢ ACCENT Toolkit (Motif to OpenLook) $2,495

@ HotLine, FAX, E-mail support 20%

S Proprietary/Confidentlal Information : Yy . JM  9/15/93



MOTIF CUSTOMER TRAINING SERVICES
IN EUROPE ,

®In Europe Motif Training ww.:..m.:.:o:cs Set is offered under the auspices of’
Computer College Ltd.,

216 Cambridge Science Park

Cambridge CB4 4WA
UK .
Telephone: (44)-(223)-420002

FAX: (44)-(223)-426868

€ Contact: Cliff Booth (e-mail: n.i@::mvm_a.oo.:rv

Richard Smith ?-:._m:" richards@unipalm.co.uk)

~un Proprietary/Confidential Informatlon o A UPPY




OPENWINDOWS USER’S GROUP ALIAS

€ owd-ig@cbzoo.att.com

is the Worldwide alias for O_um-..«..ﬁ.:noim Developer’sInterest Group (OWDIG)
maintained by Dr. Neil Ostrove, AT&T Bell Labs, Columbus,Ohio.

We encourage you STRONGLY 8 use it to communicate directly with SunSoft
Engineering, Marketing & Mgmt and discuss OW issues within the group

@ To be added to this alias, c_ammm_mm:a e-mail to:
owd-ig-request@cbzoo.att.com
OR as a last resort, e-mail Neil Ostrove at:
ost@cbnews.att.com

iin r'ropneian patidantual inigrmation ‘e A 14 JM  9/15/83




Diverse bilder till DKUUG/Bert Rubaszkin, Sun Microsystems AB/September 1993

Varfér Sun anammar Motif...

< Nyttan av gemensamt grafiskt anvindargrinssnitt for UNIX
desktop stdrre in fSrlusten av Motif

¢ Kunderna krivde Motif
¢ "De fick igenom Motif, vi fick igenom Tooltalk..."
¢ Funktionaliteten i OPEN LOOK/Motif mer och mer densamma

¢ Inga "skatter” till OSF, tack vare COSE

¢ Motif-specifikationen numera Sppen och piverkbar

¢ Objektorienterad framtid, gor diskussionen om standardiserade

grafiska anvindargrinssnitt mindre viktiga p3 sikt




Diverse bilder till DKUUG/Bert Rubaszkin, Sun Microsystems AB/September 1993

COSE creates common specifications fo

<¢ GUI, Window system, desktop
functionality
<¢ Network services
< Graphics
( <4 Multimedia
< Object technology
< System administration

“Wae listened 1o our customers and decided to stop
competing within the areas where the customers wanted a
common infrastructure from all the UNIX-vendors”

COSE

( % A common Unix-standard for
v End-users
v Developers
v System administrators
< Strengthens X/OPEN as a developer of
standards for Open Systems
% Previously proprietary specifications
like Motif from OSF will in the future
be certified by X’OPEN

* Only lsyers above the keme! are affecled




Diverse bilder till DKUUG/Bert Rubaszkin, Sun Microsystems AB/September 1993

Common Desktop
Environment is based on

4 X/Windows

¢ Motif GUI with some adjustment
to OPEN LOOK

4 ToolTalk as the basis for inter-

( application communication

Network

% All the companies to sell, deliver
and support
v/ ONC+

. DCE when the products become
available

v Unix - Netware client-functionality




Diverse bilder till DKUUG/Bert Rubaszkin, Sun Microsystems AB/September 1993

COSE

4 Graphics

v Based on X-standard (Xlib, PEXIib,

XIEILib)

¢ Multimedia

v Cooperation in International Multimedia
( Association (DMS, DIME)

< Objekt
¢ Continued cooperation in OMG

v All companies will ship CORBA
compliant products

< System administration

v Workgroup created. Roadmap later this
year

N A S A RN S S L e e e T L




Diverse bilder till DKUUG/Bert Rubaszkin, Sun Microsystems AB/September 1993

OS/API

Windows, Graphics, Network etc|
(

<= | Application
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Diverse bilder till DKUUG/Bert Rubaszkin, Sun Microsystems AB/September 1993

Public Windows Interface

<4 PWI - forslag till standard (frdn SunSelect)
Sverlimnat till X/Open och IEEE (Posix).

< Stbds av IBM, HP, American Airlines,
( Borland, WordPerfect, m.fl.

Wabi

% Teknologi (implementation av PWI)
licensieras av SunSelect till SunSoft m.fl.
(USL och SCO)

< SunSoft produktifierar Wabi fér Solaris
(SPARC och Intel)
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WINDOWS NT-.

Integration &
Competition

OEM Seminar, May 1993 Page 30

Microsoft® Windows NT™
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Windows NT & UNIX

+ Compete with UNIX for new technical
workstations
» Engineering solutions
+ Compete with UNIX for new business
solutions
* Client-server applications

+ Integrate with UNIX on existing solutions

+ New desktops combining line-of-business and productivity
applications

OEM Seminar, May 1993 Page 31

Microsoft® Windows NT™ Microsoft




Interoperability with UNIX

+ Applications
+ UNIX applications moving to Windows NT
+ X/Windows for applications — MS/DEC
+ POSIX for government standards — built-in

+ Over the Network
+ TCP/IP protocol & utilities — built-in
» Windows Sockets for developers — built-in ;
« RPC for distributed applications — built-in

OEM Seminar, May 1993 Page 32

o

Microsoft® Windows NT"
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What UNIX vendors will say

+ UNIX is proven, stable & mature (20+ years)
+ UNIX adheres to open standards

+ UNIX is available from multiple vendors

+ UNIX is more scalable

OEM Seminar, May 1993 Page 33

Microsoft® Windows NT™ ' Microsoft
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How to respond

“Which version of UNIX?"

« Windows NT has everything people like
about UNIX:
+ Power & scalability, plus:

+ It's Windows
¢ User Interface
+ Applications / API
+ Consistency across hardware platforms

OEM Seminar, May 1993

Page 34

Microsoft® Windows NT™




Hvao( lan else\veres hver

ya poS

os/2

7] s
T
Do

- L ‘/\j( “— o
<
<

oy

N -
L d
./..
‘\. ) J\(’ S

(T
A\

2




Multl bruse_f

-~

(ﬁ_@?‘

f

.
5:




Krav il hw i

Husl 2 Al er GUl-baseret {

F>er/l:ar rmance

({essourcz('




Sditer
Matl
Calendzar

Desktep

-S)/.s*en Adm wa'(de( )

©
o <

g
Rackup Udilitie s
Bfugé"'ad""\ Fe f*eﬁtla

Diskadm
Terminzal adln

Printeradua
Netvaeric
Sys-&ehCen{"_ﬁ




S ysfem Adhin ‘ _dr’a.'(e on_

- . ) ‘ '.l,"
Nt har 4 w3l hew. e bl lie.<

— User / Growp
- Digsle 7/ Printer
- Net

- Raclup

- sikkerked

- Cve"va‘;gnfnﬁ

~ Per fornance




Me,n ooe o
NT ha‘— C.* PVOB‘C‘M

~ Thgen ‘rigtig shell )

- Tngen "utilitieg”

2%




GUl 2
X/Motyf <+ NT

Netvarksbaseret trekte

Lewlevel Pretecol

Videotam

(o}
c®°%,

c_? @ ao @

R




NETVARK

NFS eler ...--..

RPC  (pcE)
Tc<P/IP



Page 23
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NetView Support

+« “Windows NT NetView Alerter”

+ Feeds user-/ISV-defined Windows NT events to
NetView

+ Uses Transfer_MS_Data verb
« “Windows NT NetView Console”

+ Uses Receive_NMVT verb

+ Allows Windows NT commands to be executed
from NetView console

OEM Seminar, May 1993 Page 23

Microsoft® Windows NT ™ | Microsoft
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WS NT

INSIDE WINDO

s sent to the server that implemems the
(LPC) facility, a locally optimized

local procedure call
m. The server replies by sending a message back to

routine, a message 1
via the NT executive’s
ge-passing mechanis

messa:
the caller.

Applications Logon
Process

Protected
Subsystems
(Servers)
Security
Subsystem

API routine .. i

System Services
Virtual

Object
Manager Reference | Manager Procedure | Memory
Call Manager

NT Executive -
Monitor
Facility

Hardware Abstraction Layer (HAL)

Hardware

System Trap
Hardware Manipulatio

Figure 2-6. windows NT Block Diagram
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DKUUG X-Event, Odense

Mason Woo

Silicon Graphics

P. O. Box 7311

Mountain View, California 94039 USA
Graphics Technology Marketing Manager
Phone: US-415-390-4205

e-mail: woo@sgi.com

SaGl employee since 1985

co-author of the Qpenﬂ_ﬂr_qgmm_ﬂg_ﬁ_u_de
speaker at SIGGRAPH '92 and ’93

licensing and promotion of OpenGL
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Visual Slmulatlon

"Anlmatlon I
- Chemistry, Blology, |
AEC (Archltect Engr Construc

Math, Physics =

MCAE R
Software Development ( CASE )
Earth Resources |
Publishing

Air and Traffic Control




.;.__\,_lllcon Graphlcs (SGI) manufactures graphics
workstatlons servers, system software .

—'Some of our customers are creative geniuses
(Industrlal nght and Maglc E Dlsney, etc.)

- Every dinosaur starts life as a single polygon

— OpenGL is an Application Programming
Interface (API) for 2D and 3D graphics

- OpenGL works with the X Window
System/Motif/UNIX or Microsoft Windows NT

- OpenGL is supported by > 20 companies

— How do you learn more about OpenGL?




«%E E Qirbosing a Standard

How Do | Make a Decision Among
Graphics Standards?

- "Is it widely available?
Does application code port easily?" :

- "Is it powerful enough?
Will new features be added?" F

i

: 3

~ "Will hardware evolve faster than the software?” [
i

— "Will | ever be able to understand it?"
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Gouraud Shaded Gouraud S
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Wireframe and Texture Ma
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What Makes OpenGL Stand Out?

- OpenGL is the Evolution of the IRIS GL

IRIS GL has 10 years of use; 1500 IRIS GL applications
- Governed by small Review Board; flexible, but not radical changes
- Enhanced portability/interoperability

clear conformance requirements; most functionality is mandatory

- 3D graphics features
geometric primitives
matrix transformations
display lists
lighting
alpha
texture mapping
anti-aliasing
fog

stencil planes

accumulation buffer

Per Vertex
Evaluator Operations

& Primitive

Assembly

Per Frégment

Rasterization Operations

pixel | Texture :
Operations . Memory




i ®
I OpenGL API Hierarchy

GL Utilities (GLU) [l GLX utilities (GLX)
NURBS, circles, [ Create Context, Visuals,
arcs, etc. - .l Swapbuffers, GLX Sync

X Windows (Xlib)
. OpenGL Base (gl) ~ B Window maintenance, Colormaps,
Pixmaps, Event-handling, Text

OpenGL depends upon the implementations’s
window/input/event system

for X, addition of GLX extension for distributed computing

for other environments, other extensions (Windows NT)

Workstations

DEC Daikin

Du Pont Pixel (Sun) . ’

E&S Harris " % Microsoft

Hitachi IBM “Intel . S
Intergraph Kendall Square - Pellucid (Me avi jon) - .
Kubota NEC CUAustek oo o
Portable Graphics (Sun, HP) ' R

Samsung SaGl

SONY Univel/lUSL




Py ! OpenGL Control

OpenGL Governance/Technology Evolution

Architecturai
Review
Board

Advisory
Forum

Lot 200 E W e e o D/ s ad €ty ke G

- Microsoft, IBM, SGI, DEC, - Advisory Body of ISV’s,
Intel are voting members OpenGL Licensees
-~ 1 company, 1 vote

OpenGL is NOT a proprietary standard controlled by SGI

o g i TG L T T e Sy sy
R AV RGO Y NS wﬁm g

OpenGL as your Graphics Solution

- OpenGL coexists nicely with X and others (Windows NT)
- OpenGL works well with either immediate mode or display lists

- OpenGL spec is a 175 page document .

- OpenGL API spec and conformance test is in C

- OpenGL has a small, flexible, and influential governing board
(DEC, IBM, Intel, Microsoft, and SGI)

- It's fun to use! (Ask someone who has)
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Alias Research —— modeling
Softimage —- animation

Renderman (not GL) —— rendering
IRIS Inventor —— internal development

IRIS Inventor is an object-oriented 3D toolkit,
built atop GL and Motif

S A SO TR P SORE N UL S Sk A T R R R e Ay

Usenet Group comp.graphics.opengl

FTP OpenGL 1.0 Man Pages from sgi.com
in ~ftp/OpenGL/doc directory -> {gl,glu,gix}.shar.Z files

Technical White Paper 'An Analysis of PEX 5.1 vs. OpenGL 1.0’
Addison-Wesley Publishing Company
OpenGL Programming Guide

OpenGL Reference Manual

- OpenGL 1.0 Specification
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intro.c -- setup needed to create
OpenGL visual for an X Window

/

nclude <stdio.h>
nclude <GL/glx.h>
nclude <GL/gl.h>

atic int attributeList[]) = { GLX_RGBA, None };

atic Bool WaitForNotify \
(Display *d, XEvent *e, char *arg) \
{ return {e->type == MapNotify) && \
(e->xmap.window == (Window}arg); 1}

£ main(int argc, char **argv) |
Display *dpy;
XVisualInfo *vi;
Colormap cmap;
XSetwWindowAttributes swa;
Window win;
GLXContext cx;
¥Event event;

/* get a connection */
dpy = XOpenDisplay(0);

/* get an appropriate visual */
vi = glXChooseVisual (dpy,
DefaultScreen(dpy}, attributelist);

/* create a GLX context */
cx = glXCreateContext(dpy, vi, 0, GL_TRUE);:

/* create a colormap */

cmap = XCreateColormap (dpy,
RootWindow(dpy, vi->screen),
vi->visual, AllocNone);

/* create a window */
swa.colormap = cmap;
swa.border_pixel = 0;
swa.event_mask = StructureNotifyMask;
n = XCreateWindow(dpy,
RootWindow(dpy, vi->screen),
0, 0, 100, 100,
0, vi->depth, InputOutput, vi->visual,
CwWBorderPixel |CWColormap | CWEventMask, &swa);
XMapWindow{dpy, win);
XIfEvent (dpy, &event, WaitForNotify, (char*)win);

/* connect the context to the window */
glXMakeCurrent (dpy, win, cx);

/* now you can call OpenGL */

\'

* smooth.c

* This program demonstrates smooth shading.

* A smooth shaded polygon is drawn in a 2-D projection.

*/

#include <GL/gl.h>

#include <GL/glu.h>

#include "aux.h"

/* GL_SMOOTH is actually the default shading model. */
void myinit (void)
(
glShadeModel (GL_SMOOTH}) ;
}

void triangle({void)
( .
glBegin (GL_TRIANGLES) ;
glColor3f (1.0, 0.0, 0.0);
glvertex2f (5.0, 5.0):
glColor3f (0.0, 1.0, 0.0);
glvertex2f (25.0, 5.0);
glColor3f (0.0, 0.0, 1.0);
glvertex2f (5.0, 25.0);
glEnd ();

void display(void)

{
glClear (GL_COLOR_BUFFER_BIT);
triangle ();
glFlush ();

s0id myReshape(GLsizei w, GLsizei h)
{
glviewport (0, 0, w, h);
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity();
if (w <= h)
gluOrtho2D (0.0, 30.0,
0.0, 30.0 * (GLfloat) h/(GLfloat) w};
else
gluOrtho2Dp (0.0,
30.0 * (GLfloat) w/({GLfloat) h, 0.0, 30.0);
glMatrixMode (GL_MODELVIEW) ;

/* Main Loop

* Open window with initial window size, title bar,
* RGBA display mode, and handle input events.

*/

'nt main{int argc, char** mwm<~

auxInitDisplayMode (AUX_SINGLE | AUX_RGB);
auxInitPosition (0, 0, 500, 500);
auxInitWindow (argv|[0]};

myinit();

auxReshapeFunc (myReshape) ;
auxMainLoop{(display);
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Toolkit til udvikling af brugergraenseflader uafhangig af platforme

Kjeld Gammelgaard

Scanex o Laerkevaenget 17 2970 Hegrsholm e tIf / fax 45 76 86 20

SCANEX

Udviklernes udfordring
OS / GUI krigeq_
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S'rcndc:rd GUI arkitektur

Applikation
Widgets og kontrirol
- knapper
- menuer
Toolkit - list bokse
- tekst editerin
-etc
Vindues- Lav-niveau grafiske primitiver
system Mouse og tastatur events
, Basale vindues funktioner
Osssefrear;r:v Non-GU! funktioner

\
SCANEX §
GUl teknologier
Appllkc’rion’ Applikation] |[Applikation] |Applikation
2 O
Natv o 9
toolkit 8 - | =Z Windows Presentation] |Macintosh
§ 35 w 3.1 Manager
x| =210
Xt Intrinsics
Vindues- 'y Windows GDI GPI Quickdraw
system
Soorativ- | UNIX DOS 0S/2 Mac OS

SCANEX §>




Foelles GUI APl toolkit

Applikation

‘GUl portabilitet ?7?77?

s
HERE
O
1"\10%1:[\(/” g - E Windows Presentation| |Macintosh
S| 5| Y 3.1 Manager
x| 210
Xt intrinsics
yiodues "X Windows GDI GPI Quickadraw |
S oarav- UNIX DOS 0S/2 Mac OS

P,

SCANEX

Mindste foellesncevner

Presentation .
Manager /‘\
Foelles

API
toolkit

Open Look

N
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Onskeseddel til det idéelle toolkit

e Staben behgver kun laere ét tool, som kan anvendes pa
alle platforme

lkke behov for ekspertise pd hver platform og vinduesmilje (ogsé
karakter mode)

Kort indlaeringskurve
Komplet widget bibliotek

Bibliotek af widgets fra alle vinduesmiljger tilsammen plus tredje-
parts widgets og eget udviklede widgets

Anvendelig til bade sma og store projekter
Udviklingsmiljoet kan veere forskellig fra
afviklingsmiljoet

e C-baseret

e Objekt-orienteret paradigma

e Muligt at udvide

o,

SCANEX

Minimumskrav til toolkit

Grafisk kapacitet pa pixel niveau
Aben arkitektur

Portabelt

Flexiblet

Komplet widgets saet
Udvidelsesmulighed
Performance ved afvikling

NO VA WN —
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Minimumskrav
1. Grafisk kapacitet pa pixel niveau

* Tegning af linier og andre primitive objekter

e lkoner og grafisk display

* Farver

* Fonte

* Mulighed for at anvende ethvert image pa skaermen

Mjnimumskrav
2. Aben arkitektur

e Samme applikation kan kere pa mange platforme
e Toolkit uafhaengig af platforme

$
SCANEX ~§>



Minimumskrav
3. Portabilitet

* Platform til udvikling kan veere en anden end til afvikling
* Minimal kode skal andres, nar platforme andres

R

SCANEX

",

Minimumskrav
4. Flexibilitet

Fra sma til store applikationer
Simpel kode

Genbrug af kode

Native toolkit kan ogsd anvendes

SCANEX

Z2



Minimumskrav
5. Komplet widgets sat

* Der kan anvendes et super-set af widgets
- sum af widgets fra alle de understettede platforme
* Hgj-niveau toolkit, der handtere interface p& den
aktuelle platform
udviklere aflastes for at beskaftige sig med lav-niveau detaljer

o,

SCANEX

Minimumskrav
6. Udvidelsesmulighed

Muligt at udvide toolkittet

Muligt at aendre basis-widgets til konkrete applikationer
Muligt at tilfaje nye attributter til basis-widgets

Muligt at tilfgje hel nye komplette widgets

$
SCANEX §>




Minimumskrav
/. Performance ved afvikling

* Display
* Eksekvering

SCANEX
100% GUI portabilitet
Applikation
Open Interface
vty [ X Windows GDI GPI Quickdraw
Sperativ- UNIX DOS 0s/2 | | MacOs

SCANEX @




Virtuel Graphics Machine

Open Interface - Virtuel Graphics Machine

X-lib - MS Windows - Presentation Manager - Macintosh

UNIX - NT - DOS - OS5/2 - VMS - Mac OS

SCANEX §>

Kcerne bibliotek

FUNKTION MODUL
- Basale konstanter, Base, Emr
datatyper, makroer:
Maskinathaengige moduler: Mch

Memory mangagement: Pir
Streng handtering: Str, VStr

Arrays, traestrukturer m.v. Amrray, Cell

Open Interface - Virtuel Graphics Machine

X-lib - MS Windows - Presentation Manager - Macintosh

UNIX - NT - DOS - OS/2 - VMS - Mac OS

SCANEX §>



Ressource bibliotek

FUNKTION MODUL
Kontrol af biblioteker: RLib
Kontrol af ressourcer: Res
Kontrol aof faste data: PFid

Open Interface - Virtuel Graphics Machine

X-lib - MS Windows - Presentation Manager - Macintosh

UNIX - NT - DOS - O§/2 - VMS - Mac OS

VGM bibliotek

FUNKTION MODUL

Tegning: Rect, Rgn, Draw
Event manager: Event
Grafiske ressourcer: Color, Font, icon, Curs, Pen, Patt
Tastatur ressourcer: KyElt, Kylst
Widgets, paneler og vinduer: Wgt, Panel, Win, Menu, MBar
Display og vinduessystener: Dsply
Platformsspecifik. ressourcer: Mac, MSW, NT, PM, X
Print: Print

Open Interface - Virtuel Graphics Machine

Xdib - MS Windows - Presentation Manager - Macintosh

UNIX - NT - DOS - OS/2 - VMS - Mac OS

SCANEX §>



Open Interface arkitektur

Open interface toolkit : Bruger-

| definerede
1 Customer

% 1 ‘ .
Motif - Open Look - Macintosh- PM_ 1 WIAgeTs

Open Interface - Virtuel Graphics Machine

X-lib - MS Windows - Presentation Manager - Macintosh
UNIX - NT - DOS - OS/2 - VMS - Mac OS

\

SCANEX

Open Interface Standard vinduesbibliotek

FUNKTION MODUL
Infialisering: GW
Advarselstekster: AlrtW

Spargsmal: AskW Bruger-

Valg af look LookW 1 definerede
|IConBox vindue: iconW ! Customer
Filehdndterning: FileW : Widgets

Open interface - Virtuel Graphics Machine
X-lib - MS Windows - Presentation Manager - Macintosh
UNIX - NT - DOS - OS/2 - VMS - Mac OS

SCANEX §>



Open Interface toolkit bibliotek

FUNKTION MODUL 1
Toolidt intialisering: Tkit I
Statiske aredler: TAreq, lArea 1
Tekst og lkon knapper: TBut, IBut i
Tekst editering: TEd

Scrolibars, arealer og oversigt: Sb, SAreq, SOver !
, Tabeller og lister: gox, cggc 1 definerede

Browser og browser oversigt Brows, or 1
Scrollbare paneler: SPani { Customer

Glider: Siidr , Widgets
etc: ...

Bruger-

Open Interface - Virtuel Graphics Machine
X4ib - MS Windows - Presentation Manager - Macintosh
UNIX - NT - DOS - O§/2 - VMS - Mac OS

SCANEX §>

Open Interface arkitektur

Open Interface toolkit 1 Bruger-
Toolkit biblioteker | definerede
Standard vinduesbiblioteker 1 Customer
' Widgets

Motif - Open Look - Macintosh - PM - Windows |

Open Interface - Virtuel Graphics Machine

X-lib - MS Windows - Presentation Manager - Macintosh
| UNIX - NT - DOS - O§/2 - VMS - Mac OS

SCANEX @




Open Interface arkitektur

Open Editor Applikationer
Open Interface toolkit : Bruger-
] ek | definerede
. 1 Customer
. |
Motif - Open Look - Macintosh - PM 1 Widgets

Open Interface - Virtuel Graphics Machine

X-lib - MS Windows - Presentation Manager - Macintosh
UNIX - NT - DOS - OS§/2 - VMS - Mac OS
SCANEX @

Open Interface

* Template kode generering
* Regenerering af kode

* Handtering af lav-niveau detaljer
- ikke behov for at veere guru pa hver platform

* Staerk og konsistens intern struktur

* Objekt-orienteret paradigme

* Kan bruge widgets p& en platform selv om
de ikke indgér i det originale vinduesmilja

* C portabilitet med makro support

* Muligt at @ndre GUI uden at @ndre kode

o,

SCANEX




_Eile Edit View Options
@ Widget Layout O Window Attribute || Name: (Wind

Window : vindue2.Win2

 | [ 1 1] ||t Lapplikation.skema

applikation.skema HE}

Open Interface Elements indhold

Widgets e Slider og Gauge

* Push button * Business grafik

e Radio button ' - Lagkage diagram
 Check button = Linie diagrammer
e List button - Kasse diagrammer
e Tabel ¢ Farvepaletter

¢ Netvaerks browser * Farve ikoner

* Menu bar

¢ Popup menu

e Editérbar felt med format kontrol

e Multi font / multi linie tekst edit

* Valg liste

e Skrollbar panel

® Push pin

SCANEX




Dialoger Access forbindelse
e Advarsels vinduer e Access til tveergdende databaser

Hjaelpe vinduer = relations databaser
Printer setup hierakisek databaser

[ J
e grafisk brower oversigt flade databse

e Farve valger data object mappped
[ ]

[ J

F | standard SQL acces
.ont vager understoter sammenkobling af
File vaelger flere databaser

Script Element

¢ 3 GL performance
* message baseret
¢ Event og verber

¢ Udvidelsesmuligheder og sprog
uafthangighed

Understettede platforme

e UNIX ¢ Microsoft Windows NT
- Data General Aviion * Microsoft Pen Windows
- ) e DOS.Microsoft Windows
- HP 900 serie 300/400/700/800 e DOS-karakter mode
- IBM RS/6000 AIX « OS2 P .
- 1SC UNIX : resentatione Manger
- MIPS ABI * Macintosh
- SCO ODT ¢ Digital Open VMS Alpha AXP og
- Silicon Graphics VAX/NVMS

- Solaris for SPARC og Intel
- SONY NEWS (RISC og CISC)
- Unixware

O



Applikation

Overfarsel af filer

- Makefiler —T -

Ressource filer
(o]

filer Motif

Recompilering ,
relinkning og valg af
"look and feel"

l Macintosh I

N
SCANEX



Open Interface - superset arkitektur

Open Interface
100% GUI portabilitet

UNIX

| ‘ Sun
Macintosh | Open Look

AlIX ULTRIX
Pink Motif

| | DE
o sz IBM <
Microsoft PM ms
DOS pha
Windows 3.1, '
NT

SCANEX §>
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{_ ORDER FORM
| Please start my subscription to: US.A. -Canada Foreign 3
i [0 Patricia Seybold'’s Office Computing Report 12 issues per year $385 $397 $409
{3 Patricia Seybold’s Open Information Systems 12 issues per year $495 $507 $519
I [ Partricia Seybold’s Distributed Computing Monitor 12 issues per year $495 $507 $519
| O Paradigm Ship—Patricia Seybold’s Guide to the Information Revolution 6 issues & tapes per year  $395  $407  $419
| (O Paradigm Shifpi—Parricia Seybold’s Guide 1o the Information Revolution 6 issues per year 3295 $307 $319

Please send me [ Distributed Computing Monitor
O office Computing Report [] Paradigm Shifi—Patricia Seybold’s Guide to the Informanon Revolution

{J Special Reports [ Conferences

a sample of:

Please send me information on: [] Consulting

[ Open Information Systems

[ My check for $ s enclosed. {0 Please bill me.
Name: Title: ' '
Company Name: Dept.:

Address:

City, State, Zip code, Country:

Fax No.: Bus. Tel. No.:

[ Please charge my subscription to:
Mastercard/Visa/American Expreu
(circle one)

Card #: _
Exp. Date:
Signature:

Checks from Canads snd elsewhere outside the United States should be made paysbie in U.S. dollars. You may transfer funds directly to our bank: Shawmut Bank of Boston,
State Street Branch, Boston, MA 02109, into the account of Patricia Seybold Group, account aumber 20-093-118-6. Plesse be sure to ideatify the same of the subscriber and
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Topics covered in Patricia Seybold’s Computer Industry Reports in 1991 & 1992:

Back Issues are available, call (617) 742-5200 for more information.
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I Offfice Computing Report ' I UNIX in the Office I | Network Monitor I

4

1991—Volume 14
Date Title

11 Nov. Keyfile—Bringing Imaging and

Workflow to the Desktop

12 Dec. IBM/Lotus Relationship—Building

A ] » w ~

K-

a Platform for Communicating
Applications
1992—Volume 15

Jan. The Groupware Phenomenon—Does
It Focus on the Proper Issues?

Feb. Digital's TeamLinks—A Renewed
Focus on the Client Desktop

Mar. Requirements for Workflow—What
Should We Expect from the Vendors?

Apr. Desktop Multimedia—Moving
beyond the Chicken and the Egg

May Borland International —A Database-
Centric, Object-Oriented Approach to
Desktop Integration

June Apple’s Macintosh—Can It Become

: “the Cadillac of Collaboration™?

July Business Intelligence—A Framework'
for Data Analysis Applications

Aug. The Quest for Common Mail APIs—
Clearing up the Confusion

) Prirted on moycled paper.

1991—Volume 6 1991—Volume 6
# Date Title . # Date Titl
11 Nov. The SQL Standard—Can It Take Us 11 Nov. ANSA—A Model for Distributed
Where We Want to Go? Computing
12 Dec. Positioning Desktop Options— 12 Dec. PowerBuilder—Graphical, Client/
How Does Unix Fit in the Client Server Database Applications Tool
Eavironment? | 1992—Volume 7
1992—Volume 7 1 Jan. Securing the Distributed Envuon-
1 Jan. Downsizing with Open Systems— ment—A Question of Trust :
; Can Unix Symmetric Multiprocess- 2 Feb. HyperDesk DOMS—A Dynamic Dis-
ing Systems Meet MIS Require- tributed Object Management and Ap-
ments? plications Development System :
-2 Feb. Syswm V.4 and OSF/l—Matdnng 3 Mar. Smart Hubs—Establishing a Manage-
up in the Marketplace able Internet Foundation for Distrib-
3 Mar. Europe’'s Harness Project—Inte- uted Computing :
grated Technology for an Open, Ob- 4 Apr. Message Express—A Message Plat-
ject-Oriented, Distributed Applica- form for Cooperative Processing -
" tions Platform 5 May Novell NetWare 4.0—Building to-
4 Apr. The X Window System—Where is - ward an Enterprise Distributed Object
Its Future? Computing Environment
5 May HP’'s Master Plan—Winning Is Ev- 6 June Distributed Printing—Major New Ap-
erything in Palo Alto : proaches Begin to Relieve One of Dis-
6 June Digital's DECworld Gems—Alpha tributed Computing'’s Most Frustrat-
and Accessworks Shine ing Problems
| Open Information Systems | Distributed Computing Monitoj

7 July Integrating Applications in the Real

‘World—Evolution, Not Revolution

8 Aug. Windows NT 3.1—Microsoft’s Bid
- for Desktop Dominance

7 July The New E-Mail APIs—Finally,
Real Progress toward Mail-Enabled
. Applications
8 Aug. Distributed Object Computing—The
Merger of Distributed Computing
and Object-Orientation into a New
Architecture
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