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About the Cover

The cover graphic shows the screen of an X terminal
prepared by Leonard Sitongia, a programmer for
NCAR's High Altitude Observatory (HAO). He set up
this screen to display a few of the features available to
users who run the X Window System, Version 11
(X11). This screen image provides a glimpse of the
HAO computing environment and was produced from a
screen dump to a laser printer. The numbered
descriptions below correspond to the numbered
windows shown at left.

1-These four icons represent windows to a
supercomputer, two desktop UNIX workstations, and a
Sun-4/280 computer named hao.ucar.edu (hao for
short) that Sitongia can access via the X terminal
named ewok.ucar.edu. After logging on to hao with
ewok, he used the UNIX rlogin command to log on to
the other computers. From his terminal, Sitongia can
open a window to any combination of systems on any
network to which his terminal is connected, then use
the remote systems to run computing processes.

2-The window named shavano(Tek) accesses the
CRAY X-MP/18 computer (shavano.ucar.edu) by
emulating a Tektronix terminal. To obtain this graphic,
Sitongia used the ctrans translator from NCAR
Graphics to display a metafile generated by SolMag, a

computer model written by Bill Roberts (HAO) to
simulate magnetic fields on the sun.

3-This window, generated by a shell program running
on hao.ucar.edu, shows active hao logins. (Many of the
windows on Sitongia's screen are treated as a login to
hao from ewok.)

4-The "inbox" window provides access to the X11
mail handler. The first set of menu buttons generate
commands that control mail folders. The blank area
below is available to display the subject list of all mail
messages in a selected folder. The middle set of buttons
generate commands that allow the user to act on the
message list and manipulate folders. The blank area
below displays the text of a selected message. The last
set of buttons provide functions for manipulating the
selected message.

5-The TWM Icon Manager window (TWM stands for
Tom's window manager, a program written by Tom
LaStrange of Solboume Computer, Inc.) shows a name
for all applications that are running to produce this
display. A box to the left of a name indicates that the
window is closed; names without boxes indicate
windows that are open on this display.

6-This is a standard X11 client window that
shows the current time.

7 -This is a standard X11 client
window that shows the status of
Sitongia's electronic mailbox.
The flag goes up when new mail
has arrived.

8-This window shows graphs of
the computing loads on some of
the systems in HAO.

9-This is a demonstration
graphic from the Mathematica
package running on an IBM PC-
RT computer in SCD.

10-This window contains the
welcome screen for ximage, a
scientific visualization application
for X11 written by the National
Center for Supercomputing
Applications (NCSA).
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by Bill Buzbee

SCD's plans for installing the CRAY Y-MP8/864
with UNICOS are taking shape rapidly. The Y-
MP will be installed in late May, and its first
usage of it should occur by mid-June. We now
plan to continue operating the CRAY X-MP/48
running COS until September 30, 1990. Further,
SCD will retain the Cray Solid-state Storage
Device (SSD) and the disk farm from the X-MP/
48 and install them on the Y-MP in early October.
We anticipate that June through August will be the
period of greatest conversion activity. To facilitate
this process, we have formed a COS-to-UNICOS
migration team headed by Sally Haerer. The team
is featured in the brief article in this issue titled
"COS-to-UNICOS migration team plans for
installation of CRAY Y-MP8/864." Over the next
six months, this team will be providing you with a
great deal of information and assistance as we
move to UNICOS on the Y-MP. I suggest you
monitor SCD's online Daily Bulletin (dailyb)
regularly!

By the time you receive this, we should have
completed the installation of an entry-level IBM
3090/110J computer that will be used as the new
Mass Storage Control Processor (MSCP). On
average, we are currently archiving about 500
bytes on the MSS per million floating point
operations performed on the Cray computers.
Thus, with the arrival of the Y-MP, our archival
rate will double, and the associated demands on
the MSCP will also double. With the increased
CPU speed of the IBM 3090 and its additional I/O
channels, we hope to maintain the same overall
level of performance from the MSS that we have
today.

I also urge you to read the article titled "The case
for the X Window System at NCAR." As SCD
migrates toward a UNIX environment for all its
supercomputing users, the X Window System
offers an additional opportunity to simplify the
computing environment by providing a consistent,
reliable workstation environment, particularly for
graphics. By combining the X Window System
with NCAR Graphics running on a UNICOS
system, you can interactively view two-
dimensional graphics as they are being generated
on a Cray computer. Some shavano users have
increased their productivity by a factor of 5 and
reduced their turnaround time on a project by a
factor of 10 when using these tools.

NCAR View is a new package developed by SCD
that offers an X Window System driver and a C
language translator for high-resolution color and
monochrome workstations. This package will be
included with each UNIX distribution of NCAR
Graphics, Version 3.00, or may be ordered
separately. For more information, please send e-
mail to scdinfo@ncar.ucar.edu or call (303) 497-
1201.

The next issue of the SCD Computing News will
highlight NCAR Graphics Version 3.00 with color
examples. It should hit your mailboxes in January.

We wish you a very happy and healthy holiday
season!
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The case for the X Window System in SCD

by Brian Bevirt and Dan Anderson

This article provides a conceptual overview of the X
Window SystemTM and lists some reasons why SCD
adopted it (X Window System is a trademark of MIT,
the Massachusetts Institute of Technology). Following
some relevant history and a general discussion of
some components of the X Window System, the
article discusses the X Window System user interface
that SCD is preparing for SCD's distributed
computing environment. A large section of the article
lists the requirements for running the X Window
System, Version 11 (X11) on different classes of
computers. The final section provides information
about obtaining X11 software and documentation.
Finally, since some specialized terminology (jargon)
must be used, references to other documents that
contain appropriate glossaries appear at the end of this
article.

A challenge for SCD

Advances in computing technology during the past
decade have introduced a wide variety of disparate
operating systems to the ever-changing group of
NCAR computing facility users. When researchers
must spend more and more time learning new vendor-
proprietary systems, their need for a standard window
communication method becomes more critical. The X
Window System is a network-based window system
for workstations and X terminals, and its widespread
use began several years ago. (An X terminal is a
diskless computer that serves as a terminal to another
computer that runs X Window System applications.)
The X Window System, Version 11 (X11) is an
industry-standard facility that mediates workstation
window communications between a wide range of
computer systems connected by a variety of networks.
As SCD's distributed computing environment evolves,
X11 is the facility that will provide consistent, reliable
workstation window communications between most
computer systems. (Workstation window
communications refer to communications over a
network that are used only to transmit information for

The X protocol was designed
to appeal to the widest
possible range of hardware
and software vendors.

generating an X11 bitmap-pixmap for color--display
on a workstation monitor).

SCD and its various advisory groups believe that SCD
must keep pace with the advanced computing and
communication technologies that will be introduced in
the next decade and beyond. SCD must be able to
quickly accommodate these new technologies while
providing uninterrupted supercomputing services to the
entire user community affiliated with NCAR. The
following recommendations are among those given by
two of SCD's advisory bodies and summarized in
Supercomputing: The View from NCAR, December
1988, SCD's FY 89-90 development plan:
* assume that networks will be the primary access

paths for remote usage,
* monitor and improve the utilization of NCAR

systems and networks,
* improve communications for NCAR users who are

not at the Mesa Lab, and
* develop a standard distributed computing

environment that provides end-to-end functionality
between workstations and SCD computational/
archival resources.

Reasons why SCD adopted X11

SCD has an increasingly difficult job of coordinating
and maximizing the usefulness of all the vendor-
proprietary computers and networks being used at
NCAR and at UCAR's 58 member universities. Being
chartered to provide top-of-the-line computing
resources and services for the approximately 1,200
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The X Window System is available on many types of computer systems. (Graphic by Jacque Marshall.)

users in academe and at NCAR, SCD must continue to
acquire and develop new facilities while supporting
older ones. This has caused a proliferation of
computers and networks with vastly different
capabilities. X11 is designed to link dissimilar
systems by serving as a standard window platform that
mediates between individual systems through the X
protocol (see figure below); its acceptance as an
industry standard makes it ideal for use throughout the
NCAR user community. Many groups within NCAR
and UCAR have already adopted X11, and many
universities look to SCD for leadership in selecting
appropriate new technologies. By implementing X11
for the supercomputing facility and at the sites with
access to NCAR computing resources, SCD can
achieve the goal of developing a standardized
distributed computing environment. X11 will provide
a consistent window communication procedure that
will not require its users to learn new methods each
time new network technology is introduced.

To meet the challenges outlined above, SCD adopted
the X11 window interface because it is the only
window option that satisfies all of the following
requirements:
* must communicate with a wide range of proprietary

operating systems,

* must be available for implementation on top of a
wide range of network protocols,

* should be a well-developed standard,
* should be supported by a large group of hardware

and software vendors, and
* must cost very little to acquire.

Description of X11

During the early 1980s, the original version of the X
Window System was developed at MIT to provide
more useful displays on their systems supplied by both
IBM and Digital Equipment Corporation. MIT
developer Robert Scheifler revised the X protocol
several more times to accommodate more types of
hardware, then revised it again when numerous
major vendors expressed serious interest in it as a
commercial standard. After receiving a mandate from
the U.S. Congress, MIT and a large number of
vendors formed the X Consortium and jointly
developed the X Window System, Version 11. X11 is
designed to be flexible enough to remain a standard
for many years. Because of this history, X11 links a
wider range of dissimilar systems and networks than
any other window communication facility.

Being developed as a standard first by MIT and then
by the X Consortium, the X protocol was designed to
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appeal to the widest possible range of hardware and
software vendors. Support of X11 by such a large
group of vendors is aided by its flexibility: its design
provides for extensions that perform at the same level
as its core capabilities. This provision allows each
vendor to provide support for any unique capabilities
in their systems. In addition, since no user interface is
specified in the design, the vendors are not forced to
accept an interface with a "look and feel" different
from that used in their existing proprietary products.
This allows vendors to provide their own user
interface and enhances the general acceptance of X11
as a standard. X11 is unique because it is a
cooperative venture of a large group of major
computer system vendors and the computing science
research industry. Vendors of all classes of
computers, from personal computers to
supercomputers, now provide and support X11 as a
standard facility for exchanging window information.

Finally, MIT provides the X11 source code free of
charge to vendors and the public. (See the ordering
information in "Obtaining X11 software and
documentation" at the end of this article.) As a result,
many educational and commercial organizations have
acquired it, developed useful code for it, and are
contributing unrestricted software to the X
Consortium. As a window communication facility,
X11 has a large and growing body of applications
written to the X protocol, and these applications are
currently available at no cost. The costs involved with
implementing X11 are not monetary; they involve
hardware requirements and people's time. Each
computer that runs X11 applications must have
sufficient free memory and disk space to hold the
system software, a bitmap screen to display the
windows, and a pointing device to select the windows.
(Details appear in the section "Requirements for
workstations running X11" later in this article.)
Another cost involves the time that software engineers
may devote to developing a local user interface.

X11 is a set of protocols that provide a variety of
useful window communications functions. These
protocols allow information to be displayed on a
screen at some location on a computer network. X11
provides the tools to arrange the information for use in
the X protocol, place that information on a device
capable of displaying it, then allow that device to use,

modify, or transfer it. The medium of exchange for
this information is provided by the various networks
that interconnect the systems. X11 works on all
classes of computers and runs over a network using
any bit-stream-reliable transfer protocol.

X11 is an ideal component of a distributed computing
environment because it lets users of a workstation or
X terminal take advantage of the features and
strengths available on any other interconnected
computing node. X11 places the display and
keyboard/mouse parts of each task on the user's
workstation or X terminal and the computation part of
the task on the computer at the appropriate node. This
distributed computing approach uses a guiding pattern
called the X Window System client-server paradigm.

"X11 is already part of the network environment at
NCAR. Its communication protocol is designed for
moving window information rather than for general
communications," says Dan Anderson. "It is a critical
component in SCD's distributed computing environment
for the user of SCD resources, and even though X11
software is supplied by vendors and the X Consortium,
it still leaves SCD staff with plenty of development work
to do before SCD's Uniform Window Interface is
complete." Dan frequently makes presentations and
demonstrations to showcase the strengths and
limitations of the X Window System. (Photo by Ginger
Hein.)
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The X Window System client-server paradigm is a
model for interaction within a distributed computer
system. In this paradigm, the user interacts with the
local or remote computer by using X11 clients. When
the X11 server receives information from an X1
client, the X11 server sends the appropriate commands
to the computer, the computer performs the task, and
the user's window is updated. In short, the X11 server
is a program that resides on the user's workstation or
X terminal and places windows on the user's monitor
for X11 clients. An X11 client is a program on any
computer (either local or remote) that can
communicate with the X11 server using the X
protocol. The following figure shows two types of
client-server relationships.

The X11 client program provides all the routines that
translate the user's input data into X protocol format
and prepare the information for display on a bitmap
monitor. In addition, the X11 client has the

Workstation using X11 to display a local X11 client
window and a remote X11 client window. (Graphic by
Jacque Marshall.)

communication tools for sending this information
across multiple networks to the X11 server. X11
clients can be free-standing programs on a single
computer that present a window on that computer's
monitor and read its keyboard and mouse. X11 clients
can also be parts of a larger program that generates
individual tasks for specific computers on the network.
(See figure below.) An X11 client does not need any
specific information about its X11 server other than
the network name of the computer on which the X11
server resides. X11 clients use only the X protocol to
receive input from the user's keyboard and mouse, and
communicate that information to the X11 server.

The X11 server's job is to receive all X protocol
messages intended for it and display or update a
window for each of its X11 clients. The X11 server
listens on a dedicated communication channel, then
usually creates or updates a window on one or more
physical monitors attached to the workstation. The
X 11 server depends on the network systems to handle
all communications operations reliably. X11 servers
usually take advantage of any specialized hardware
that is available, such as the computer's screen
resolution and the number of colors in its palette.
This is where software engineers may spend
development time: optimizing ("tuning") X11 servers
for specific computer types.

The window manager is a specialized X11 client that
lets you manage the size, placement, and other
features of all the X11 client windows on your
display. X11 clients provide instructions ("hints")
about where and how its window should be displayed.
The window manager positions windows according to
guidelines established by the user, then applies many
of the X11 client's hints to display the window. Most
window managers run on a wide variety of systems
without modification.

The window manager is only one component of the
workstation's user interface. The user interface
includes everything that appears on the monitor, as
well as the types of functions available from the
mouse and the keyboard. The user interface provides
the so-called "look and feel" of the system. For
workstations or terminals running X11, the user
interface defines:
* the selection of X11 clients,
* the initial placement of each window, and
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* the functions to be provided by the window
manager, including what icons will be available,
how the title bar appears, as well as how windows
are moved, resized, and placed.

Implementing X11 at NCAR

Although the members of the X Consortium are
producing an expanding variety of custom-tailored
window managers, X11 servers, and X11 clients that
lead to user interfaces on the X11 platform, SCD's
system software engineers still need time to implement
and update X11 on the various computer systems in
SCD. This additional tuning is necessary to provide a
consistent user environment for the distributed
computing nodes provided by SCD. The applications
libraries for workstations, supporting gateways, and
front-end computers operated by SCD will be
extended to include window applications that:
* submit batch jobs to the supercomputers,
* enhance the interactive connection to the

supercomputers,
* provide interactive translation of graphics from

NCAR-generated metafiles, and provide graphics
that have been generated on another computer,

* allow creation of three-dimensional graphics and
animation by X11 clients,

* provide a command interface that supports a simple
user interface to the Mass Storage System (MSS),
and

* provide window application extensions that will
interface to existing office support software and will
support distributed editing.

Since X11 does not define a user interface, SCD
software engineers are developing a standard interface
best suited to the user community for SCD's
computing facility. Many toolkits are available to
help with this process, and SCD is currently
developing an X11-based user interface to NCAR's
computing environment that will be called the SCD
Uniform Window Interface (UWI) standard. This will
be the suggested standard for all users of the
computing resources in SCD. The SCD UWI standard
will be a guide for users to create their own window
applications. It will provide guidelines for writing
intuitive, self-consistent user interfaces that work
easily together in SCD's workstation window
environment. In addition, SCD will supply some

Bill Skamarock uses the X Window System in his work
developing adaptive interactive models for the CRAY X-
MP/18 computer running UNICOS at NCAR. In mid-
October, he finished two years of postdoctoral work
here, and he is now a visiting scientist in NCAR's
Mesoscale and Microscale Meteorology (MMM) Division.
(Photo by Ginger Hein.)

specialized window applications that users of SCD
computing resources need to:
* build custom commands,
* use graphics and data access tools, and
* send commands to computing nodes.

SCD engineers are developing and refining these
UWI-standard window interfaces for three major
classes of inexpensive workstations: IBM PCs and
compatibles, Apple Macintoshes, and workstations
running the UNIX operating system. Since it appears
that Motif is the emerging standard user interface for
X11, the SCD UWI will probably be based on it.
Proposed as a standard by the Open Software
Foundation (OSF), Motif is an X11 user interface that
combines elements of the IBM Presentation Manager,
the Digital Equipment Corporation X11 toolkit, and
the Hewlett-Packard widget set. (A widget is a user
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interface object such as a menu or a scroll bar-any
component of a display window.)

Early use of X11 on the Cray computer
running UNICOS at NCAR

X11 provides a new interactive capability: users can
now work with color graphics over the network.
NCAR Graphics Version 3.00, which was released in
December 1989, runs on UNIX workstations and on
the Cray computer with UNICOS via X11. X11
supports color graphics, which add an important
dimension in scientific visualization by highlighting
small features and fine structure in large, complex
datasets.

A detailed report on an interactive graphics application
appears under the heading "Interactive experiences on
shavano" on page 99 of the summer 1989 issue of the
SCD Computing News. In the report, Bill Skamarock
(MMM) describes his use of X11 to run a three-
dimensional, adaptive-grid model of a thunderstorm on
the CRAY X-MP/18 computer (shavano) from a
DECstation 3100 workstation. Skamarock names
some advantages to his work offered by X11:
* he does not need to know how X11 works in order

to use it effectively,
* he only uses one procedure to set up the window

needed for interactive graphics,
* he can view a new image in seconds since the

display is driven by shavano,
* X11 operates on all computers that support X11

software since it uses a standard method for defining
bitmaps, and

* the quality of the results are excellent, yielding up to
1000-by-1000 pixel resolution in 256 colors.

Requirements for workstations running X11

X11 capabilities can be implemented on any class of
computer system, from microcomputers to
supercomputers. The X11 source code contains
several fully developed X11 clients and a "sample"
X11 server. X11 also provides software libraries of C
routines from which you can develop your own X11
clients. X11 gives you the flexibility to implement all
or part of its three levels of capabilities. You can run
X11l server software (provided by the run-time
software package), run X11 clients (provided by the
run-time software package), and develop X11 clients

(provided by the development software package). The
amount of system resources and implementation time
required depends on the tasks intended for each of the
computers in the network. The X terminals,
workstations, and larger computers listed in the
following discussion can each perform one or more of
these tasks:
* run the X11 server software,
* run supplied X11 clients and the X11 server, but

cannot develop X11 clients, and
* run supplied X11 clients, may or may not run the

X11 server (depending on whether a workstation
console is attached), and access the X11
development software package to serve as an X11
development platform.

MIT provides the X11
source code free of charge
to vendors and the public.

Personal computers generally need about 425 kilobytes
(KB) of available memory (after all device drivers and
memory-resident programs are loaded) to use the X11
server software. PCs also need access to about 10
megabytes (MB) of disk storage for the X11 run-time
software package. Systems that run X11 clients
generally need at least 2 to 4 MB of memory for
running X11 clients, as well as access to about 10
megabytes (MB) of disk storage for the X11 run-time
software package. Computers used to develop X11
clients need at least 2 to 4 MB of memory, access to
the 31-MB X11 development software package, and a
high-quality C compiler.

Before attempting to develop X11 clients, software
engineers should consider whether the hardware they
intend to use is appropriate for the task. While it is
possible to develop X11 applications on a 16-bit IBM
PC-AT with an 80286 CPU, 8-MHz clock, 40-MB
hard disk, and a UNIX operating system, the
performance offered by such a configuration would
make useful development work extremely difficult and
frustrating. And while it is possible to upgrade such a
system to the point where useful development could
proceed at a reasonable pace, a more cost-effective
and productive approach would be to use a high-speed
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workstation designed for running UNIX. The
following sections indicate the primary requirements
for various types of computers to run X11
productively.

Note: Many of the following requirements are
similar, so you may want to read only the sections that
apply to the type of equipment at your site.

X terminals

These terminals are available from a variety of
vendors (such as Sun Microsystems, IBM, Digital
Equipment Corp., Hewlett-Packard, and many smaller
companies) and have a ROM-based, X11 server
operating system. This operating system cannot be
accessed by users, and the X11 server software may
have to be downloaded from a file server on the
network. These terminals run only the X11 server
software and typically use Motorola 68020 or 68030
CPUs. They generally do not run X11 clients, but
they can display multiple windows and serve as a
terminal to another computer that runs X11
applications.

IBM PC-AT, PS/2. and compatible computers running
DOS or OS/2

These computers use the DOS or OS/2 operating
system, an Intel 80286 or 80386 CPU, and typically
contain a hard disk drive. They may be used to
emulate X terminals and run an X11 server only.
They do not run X11 clients, but they can display
multiple windows and serve as a terminal to another
computer that runs X11 applications. To run an X11
server, IBM PCs, PS/2s, and compatible computers
need:
* 640 KB of memory,
* the X11 run-time software package for MS-
DOS or OS/2,
* a bitmap monitor (Hercules, EGA, VGA, or
SuperVGA),
* PC[ICP communication software, Version 2.0 or

higher from FTP Software, Inc., and
* an Ethernet controller board connected to an

Ethernet.

Apple Macintosh computers at the Macintosh Plus
level or higher

These computers run the Macintosh Operating System
and usually contain a hard disk drive. They may be
used to emulate X terminals and run an X11 server
only. They do not run X11 clients, but they can
display multiple windows and serve as a terminal to
another computer that runs X11 clients. To run an
X11 server, Macintosh computers need:
* 1 MB of available memory (2 MB is recommended),
* the X11 run-time software package for Macintoshes

(MacX),
* MacTCP communication software (Apple's

implementation of TCP/IP, the Transmission Control
Protocol/Internet Protocol), and

* an Ethernet connection.

Diskless UNIX-based workstations

These workstations are available from a variety of
vendors (such as Sun Microsystems, Digital
Equipment Corp., IBM, and Data General), usually
have bitmap monitors, and rely on another computer
to act as a file server and provide disk storage. They
may be used to emulate X terminals, run X11 clients,
display multiple windows, and serve as a terminal to
another computer that runs X11 applications. These
computers can also be used for limited X11 client
development.

To run an X11 server and X11 clients, diskless UNIX-
based workstations need:
* enough available memory to run the X11 server plus

all X11 clients (at least 2-4 MB),
* the X11 run-time software package, and
* access to 10 MB of disk space for the X11 run-time

software package (can be NFS-mounted).

To perform limited X11 client development, diskless
UNIX-based workstations need the following features
in addition to the preceding requirements:
* access to the X11 development software package

and
* a high-quality C compiler.
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IBM PC-AT and compatible computers running a
UNIX operating system

When these computers run under the Xenix or UNIX
operating system, they can run X11 clients, display
multiple windows, and serve as a terminal to another
computer that runs X11 clients. These computers can
also be used for limited development of X11 clients.

To run an X11 server and X11 clients, these
computers need:
* enough available memory to run the X11 server plus

all X11 clients,
* the X11 run-time software package,
* a bitmap monitor (Hercules, EGA, VGA, or

SuperVGA), and
* an Ethernet controller board connected to an

Ethernet.

To perform limited X11 client development, these
computers have the following additional requirements:
* a high-performance version of UNIX (such as SCO

Xenix or 386/ix) with TCP/IP and NFS,
* an 80386 CPU with a 16-MHz clock speed,
* 4 MB of memory (8 MB recommended),
* 80 MB of hard disk storage (150 MB

recommended),
* the X11 development software package, and
* a high-quality C compiler.

Macintosh computers running the A/UX operating
system

When a Macintosh II, IIx, IIcx, Ilci, or SE/30
computer is equipped with the A/UX (Apple UNIX)
operating system (Version 1.1 or later) and an 80-MB
hard disk, it can run X11 clients, display multiple
windows, and serve as a terminal to another computer
that runs X11 clients. These computers can also be
used for limited development of X11 clients.

To run an X11 server and X11 clients, these
computers need:
* enough available memory to run the X11 server plus

all X11 clients (at least 4 MB),
* the X11 run-time software package for A/UX, and
* an Ethernet controller board connected to an

Ethernet.

To perform limited X11 client development, these

To obtain the source code for
X11, use anonymous F'P
on the Internet to
expo.lcs.mit.edu.

computers have the following additional requirements:
* access to the X11 development software package

and
* a high-quality C compiler.

Micro-mini UNIX-based computers and high-
performance graphics workstations

Micro-mini UNIX-based computers are manufactured
by a variety of vendors (such as Sun Microsystems,
IBM, Digital Equipment Corp., Ardent, Alliant,
Convex, Silicon Graphics, Prime, and Pyramid),
generally have their own hard disk drives, and can run
X11 clients. They often have one or more attached
bitmap terminals, and if so, they can display multiple
windows and serve as a terminal either to themselves
or to another computer that runs X11 clients. These
computers can also be used to develop X11 clients.

High-performance graphics workstations are special-
purpose computers manufactured by a variety of
vendors (such as Digital Equipment Corp., Iris,
Ardent, and Alliant) and are characterized by special
graphics hardware and floating-point accelerators.
This class of workstation can run X11 clients, display
multiple windows, and serve as a terminal to another
computer that runs X11 clients. These computers can
also be used to develop X11 clients.

To run an X11 server and X11 clients, these types of
computers need:
* enough available memory to run the X11 server plus

all X11 clients,
* the X11 run-time software package, and
* an Ethernet controller board connected to an

Ethernet.

To develop X11 clients, these types of computers need
the following components in addition to the preceding
requirements:
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* access to the X11 development software package
and

* a high-quality C compiler.

Mainframe computers and supercomputers

Mainframe computers are manufactured by a variety
of vendors (such as IBM, Control Data, and Digital
Equipment Corp.) and are characterized by extensive
storage space and multiple input/output paths between
memory and disk drives. This class of computer can
run system software for X11, can display multiple
windows, but generally does not directly support
attached bitmap terminals and therefore does not run
X11 servers.

True supercomputers generally have unique hardware
architectures to provide the fastest processing speeds
of all classes of computers. Supercomputers are
manufactured by Cray Research, Inc., Nippon Electric
Corp. (NEC), Thinking Machines, Inc., and Fujitsu
Corp., and most of these vendors are introducing
operating systems based on UNIX. Supercomputers
running UNIX can also run system software for X11.

To develop and run X11 clients, mainframe computers
and supercomputers need:
* access to the X11 development software package

and
* a high-quality C compiler.

Obtaining X11 software and documentation

To obtain the source code for X11, use anonymous
FTP on the Internmet to the computer named
expo.lcs.mit.edu. Use the README file to determine
the directories in which the source code resides.
Additional README files are available to help you
navigate among the files and directories. Please be
considerate when using anonymous FTP by
transferring information only when local use of the
system is minimal (between 19:00 and 06:00).

Note: Instructions for using anonymous FTP appear
on page 59 of the summer issue of the SCD
Computing News.

You may obtain a source of available X11 toolkits
from the X Consortium by using anonymous FTP to
expo.lcs.mit.edu. Use the README files to locate the
available toolkits. A toolkit is a set of functions that
can be used to implement an X11 client.

Documentation for implementing X11 in your local
network is also available from the X Consortium. Use
anonymous FTP to expo.lcs.mit.edu, change to the
public directory (cd pub), then change to one of the
directories containing release notes to determine which
documentation will be most useful for you. README
files are available to help you navigate among the files
and directories.

To help'you start using X11 at NCAR, you may order
the SCD UserDoc titled "The X Window System at
NCAR," Draft Version 1.0, December 1989. To
obtain copies of SCD documents, see "SCD UserDocs,
Manuals/Output Mailing" in the Services Directory on
the back cover of this newsletter. Another source of
detailed instructions for beginning X11 users is X
Window System User's Guide from O'Reilly and
Associates (ISBN 0-937175-29-3). If you have
questions about the X Window System at NCAR,
please use e-mail on the Internet to contact Peter
Morreale (morreale@ncar.ucar.edu) or Dan Anderson
(anderson@ncar.ucar.edu).

Brian Bevirt is a writerleditor in the Documentation Group
within the SCD User Services Section. Dan Anderson is the
Distributed Computing Environment Group Leader within
the SCD Distributed Computing Section.
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Cartridge robot enhances MSS capabilities

by Dave Kitts

SCD is proud to announce a new arrival to the NCAR
Mass Storage System (MSS). In our ongoing efforts
to provide prompt and reliable service, we have added
a new level of storage to the MSS. The StorageTek
4400 Automated Cartridge System (ACS) was
installed in late October 1989 and was made available
to the MSS group for acceptance testing on November
6, 1989. The acceptance period is scheduled to end on
December 6, 1989. At that time, the ACS will be in
full operation. The services it provides will be
entirely "transparent" to users; that is, except for
improved access times, users will see no change in the
way the system operates.

Previously, the MSS used two levels of storage to
archive users' data: the disk farm and the IBM 3480
cartridge subsystem. The disk farm, composed of
IBM 3380E disk drives with 120 gigabytes (GB) of
storage, provides fast access to datasets that are
accessed frequently. Access from the disk farm is
direct; that is, the computer operators do not mount
any media. The IBM 3480 cartridge subsystem
provides permanent storage of datasets on tape
cartridges that contain up to 230 megabytes (MB) of
information.

In mid-November, there were about 68,000 cartridges
that contained 11.5 terabytes (TB) of data. On
average, it takes three minutes to make MSS data
available to the Cray computers with this system;
operators must locate the cartridge, then, during
periods of heavy usage, wait for an available drive
before they can mount the cartridge. As use of the
MSS has increased, delays in system response have
grown, in part due to the limited number of drives.
This situation caused the Mass Storage Group to seek
additional fast-access devices. Since it would cost too
much to double the disk farm's capacity, SCD staff
searched for a solution that would be reliable, provide
a reasonable amount of storage, and operate with an
acceptable access time.

Enter the ACS. The ACS provides access to 5,779
cartridges, each holding 230 MB of data. Since the
NCAR MSS utilities maintain each cartridge at 80%

of its capacity, the ACS adds 1 TB of data to the
MSS. In the ACS, the average mount time for a
cartridge is 11 seconds. We do not yet have the
statistics on the average time for making MSS data
available to the Cray computers during normal
production, but we hope that it will be less than a
minute.

How do we use this new arrival? The MSS is
designed with the concept that a user needs data stored
on the system; the system controls how and where
data are stored. This concept allows the MSS to be
enhanced with new media of varying capabilities, with
no visible effect on the users.

The ACS has been added as a virtual disk with
attributes of both disk and tape. It is treated as a new
storage level in the hierarchy between the disk farm
and the IBM 3480 cartridge subsystem. Datasets are
stored on volumes (cartridges) in the ACS that have a
relatively small capacity. Each volume contains as
many datasets as possible.

Conventional use of an ACS is to have it mount a
cartridge volume for direct access by a user and
requires operators to move volumes into and out of the
ACS. This method does not use the media efficiently
in the MSS. By using our ACS as a virtual disk, all
volumes are locked in the ACS, and a migration
algorithm controls how datasets are moved into and
out of it.

The following table shows the current algorithm used
to store, retrieve, and migrate data within the MSS.
The disk farm is divided into five partitions, and each
partition services the dataset sizes indicated. Once
each evening, the disk farm is scanned to ensure that
space is available for the next day's write
requirements. The second column in the table
indicates the amount of free space required for
optimum operation. The free space requirement will
initially be 10% on the ACS; this will then be adjusted
as performance statistics are gathered from production
use. This initial guess was made because the system
receives write requests for about 100 GB per day.
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Infrequently accessed datasets are moved down levels
of storage from the disk farm to the ACS, then to the
archive. If the highest priority storage does not have
enough space to write a dataset, the table shows the
next priority levels that will be used. The last two
entries in the table give the write priorities for writing
virtual volumes and offline requests when indicated by
users. For example, if you send a 5-MB dataset from
a Cray computer to the MSS, it will be written in
Partition 2 of the disk farm. If insufficient space is
available at that location, the dataset will be written to
the ACS. If the dataset cannot be written there either,
it will be sent to an IBM 3480 cartridge in the deep
archive. If you send a 120-MB dataset from a Cray
computer to the MSS, it bypass the disk farm for the
ACS or the deep archive. If you specify "OFFLINE"
in your DISPOSE statement or lwrite command, the
dataset goes directly to an IBM 3480 cartridge in the
deep archive.

When a dataset is retrieved from the MSS, it is
directly accessed from the highest level of storage on
which it is saved. Because the MSS automatically
moves datasets between storage levels, it is possible
that a dataset may reside on two different levels at the
same time (on the disk farm and ACS, for example).
In the future, datasets may reside on all three types of
storage. However, this requires extensive software
changes and will not be available until sometime in
late 1990.

How can you tell if your datasets are on the ACS?
The MSS is dynamic in the way it allocates data, so it
is difficult to predict where data will be stored. If you
are curious, you can find the current level of storage
for your dataset with the NCAR utility named
MSINFO. By using the correct parameters, you can
learn where the physical volume of data is stored. If
the volume name begins with DF, it is on the disk
farm. If it begins with CS, it is on the ACS. If it
begins with CT, it is an archive volume. Detailed
information on using MSINFO appears in the SCD
UserDoc "IBM Utilities for Accessing the Mass
Storage System," Version 1.0, April 1986. To obtain
copies of SCD documents, see "SCD UserDocs,
Manuals/Output Mailing" on the back cover of this
newsletter.

Dave Kitts is the Mass Storage Group Head in the SCD
Systems Section.
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Priority Scheme Used When Datasets Are Written to the MSS

Space Disk Space ACS Archive
Partition Req'd Priority Req'd Priority Priority

1(1 MB) 15% 1 10% 2 3
2 (<10 MB) 15% 1 10% 2 3
3 (_30 MB) 25% 1 10% 2 3
4 (<_90 MB) 25% 1 10% 2 3
5 (>90 MB) 30% 10% 1 2

Virtual Volume 1 2
Offline 1



Cray I/O specialists bring new insights to NCAR

by Sally Haerer

On November 27 and 28, Clay Kirkland and Bob
Albers of Cray Research, Inc., visited NCAR and
offered some ideas for refining our I/O procedures.
With Diana Wright and Diane Kennedy, the Cray
Research analysts based at NCAR, they studied
NCAR's system setup and usage. Clay and Bob also
worked with SCD's Cray Systems Group Head Gene
Schumacher to fine tune the ways the Cray processors
interact with the Solid-state Storage Device (SSD), the
local disk drives, and the Input/Output Subsystem
(IOS). Arrangements were made for Clay and Bob to
meet with several users to improve the I/O in some of
their more complex codes. They also met with SCD
staff to explain and clarify various intricacies of Cray
I/O.

At the end of their second day at NCAR, Clay gave a
presentation about Cray I/O to a group of about 35
NCAR staff members. With Bob's assistance, Clay
provided a very high level and quickly paced overview
of efficient I/O techniques for Cray computers, then
included several comparisons of I/O on both COS and
UNICOS systems.

Following the presentation, they held a question-and-
answer period that proved to be very informative. In
this more informal setting, the attendees had
opportunities to ask specific questions about their
codes. Clay and Bob either provided specific answers,
or, when further research was required, promised to
follow up later after their return to Mendota Heights.
These discussions included a number of topics
relevant to Cray systems at NCAR, such as:
* the impact of ldcache (Logical Device Cache) when

configured on the SSD,
* SDS (Secondary Data Segment) techniques, and how

this facility will be handled in UNICOS 6.0, and
* queued I/O (a Cray extension) as an excellent

technique for improving I/O speeds in certain
algorithms by using several disk channels at once.

Sally Haerer is the Consulting Group Head in the SCD User
Services Section.

Cray I/O specialists Clay Kirkland (left) and Bob Albers
of Cray Research answer a question from Bob Chervin,
a scientist in NCAR's Climate and Global Dynamics
Division. (Chervin and his colleague Albert Semtner of
the Naval Postgraduate School recently won a Gigaflop
Performance Award from Cray Research for their work
in "restructuring and converting atmospheric and
oceanic general circulation models for parallel execution
at a sustained speed of 1.125 gigaflops.") (Photo by
Ginger Hein.)
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COS-to-UNICOS migration team plans for installation of
CRAY Y-MP8/864

In early December 1989, a migration team was formed
to coordinate SCD planning for the May 1990 arrival
of a CRAY Y-MP8/864 computer running UNICOS.
Since this new computer will soon replace the CRAY
X-MP/48 running the Cray Operating System (COS),
the migration team will plan the subsequent user
migration from COS to UNICOS.

The team has been chartered to develop and
implement a migration plan that will make the change
from COS to UNICOS as smooth as possible for the
user community and for SCD staff. Since
interruptions in the service provided by the Cray
computers are inevitable, the migration plan will
attempt to schedule these interruptions to times when
their impact can be minimized.

The photo shows team members Dick Valent (Software Libraries Group Head) and Diane
Kennedy (Cray Research on-site analyst), standing. Seated in the middle row are Dan
Anderson (Distributed Computing Environment Group Leader), Ken Hansen (SCD
Consultant), and Gene Schumacher (Cray Systems Group Head). Seated in the front row
are Migration Team Leader Sally Haerer (SCD Consulting Group Head) and Dennis
Colarelli (a systems programmer in the Cray Systems Group). Tom Parker (SCD
Consultant), not shown, is also a Migration Team member. (Photo by Ginger Hein.)
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SCD presents exhibit at Supercomputing '89 conference

Supercomputing '89 was this year's annual conference
of the Association for Computing Machinery (ACM)
Special Interest Group on Computer Architecture
(SIGARCH) and the Institute of Electrical and
Electronic Engineers (IEEE) Computer Society. The
conference was held on November 13-17, 1989, in
Reno, Nevada. It was attended by supercomputing
system researchers, designers, managers, and
computational scientists and engineers from all over
the world.

In addition to providing copies of the new NCAR
Graphics brochure and SCD documents, the SCD
exhibit supplied the conference participants with a
variety of information:
* new utilities and color contouring available in

NCAR Graphics Version 3.00,
* SCD's collaborations with industry and the Center

for Applied Parallel Processing,
* the Mass Storage System at NCAR, which has been

commercialized by the UCAR Foundation as the

Data Library available from Mesa Archival Systems,
and

* overviews of SCD, NCAR, and UCAR.

Several SCD staff members made presentations for
conference sessions. Bill Buzbee, who is a member of
the Supercomputing '89 Steering Committee, led the
daily Directors' Round Table discussions. Bernie
O'Lear (Systems Section Manager) spoke about input
and output of data for TeraFlop computing in the
session titled "TeraFlop Computing: Fact and
Fantasy." Joe Choy (Distributed Computing Section
Manager) led a Directors' Round Table discussion
about plans for the National Research and Education
Network (NREN). Ginger Caldwell (User Services
Section Manager) spoke on change control for a
Director's Round Table discussion.

The SCD exhibit will be presented again at the next
meeting of the American Meteorological Society
(AMS) on February 6-8 in Anaheim, California.
Please stop by the exhibit if you attend this meeting.

At Supercomputing
'89 in Reno, Susan
Cross (right)
coordinated and
staffed the exhibit
for SCD. (Photo by
Bob Mooney.)
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SCD hosts forum on documentation

by Brian Bevirt

On November 7-10, 1989, SCD hosted the Sixth
Forum on Computer Systems for Documentation at a
conference center in the Colorado mountains. The
conference was attended by 53 representatives from 17
large, government-sponsored laboratories. This group
of managers, programmers, and writers exchanged
ideas through open forum discussions and formal
presentations that focused on the theme "Tomorrow's
Documents with Today's Technology."

After a welcome address in which SCD Director Bill
Buzbee described pivotal documentation challenges
from the past and for the future, the program covered
topics including:
* a Supercard application for documentation control

within a widely distributed network of Department
of Energy (DOE) sites,

* difficulties in providing advanced online
documentation,

* managing changing technology for documentation
groups,

* end-user training and support issues,
* document description and tagging systems with

emphasis on the Shared Graphic Markup Language
(SGML),

* information transfer via CDROM (Compact Disk
Read Only Memory), electronic forms, and CALS
(Computer-aided Acquisition and Logistical
Support),

* nonlinear documents using hypertext applications in
a global network,

* alternate-media documents that use sound and three-
dimensional graphics, and

* current implementations of new technology.

Brian Bevirt is a writer/editor in the Documentation Group
within the SCD User Services Section.

Ted Nelson (speaking) is one of the founders of both
computerized word processing and hypertext
documents. He spoke about nonlinear documents for
the future and about his work developing a global
network of data sources that would offer hypermedia
access to all forms of information. (Photo by Brian
Bevirt.)
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How to convert pre-CGM NCAR metafiles to NCAR CGM
files A

by Fred Clare

SCD's Scientific Visualization Group (SVG) will soon
provide a tool for converting pre-CGM NCAR
metafiles to NCAR CGM files. (CGM stands for
Computer Graphics Metafile.) On January 9, 1990,
this tool will be installed on both shavano and the
CRAY X-MP/48 computer (CX).

NCAR CGM files are produced from the NCAR GKS-
based graphics package; pre-CGM NCAR metafiles
are produced from the NCAR System Plot Package
(NSPP)-based NCAR Graphics package (which has
also been called the pre-GKS package). The NCAR
GKS-based package is the only NCAR Graphics
package available on shavano, and it will be the only
package available on the CRAY Y-MP8/864 computer
that is scheduled to replace CX in August 1990. Both
the GKS package and the NSPP-based package are
available on CX, with the NSPP-based package being
the default. When the NSPP-based package is phased
out (see "Schedule for conversion to GKS/CGM
announced" on page 3 of the November 1989 SCD
Computing News), it is important that all archived pre-
CGM NCAR metafiles not become defunct-hence
the development of this conversion tool.

On CX, the COS command to make the required
conversion will be:

TOCGM,I=inputfile,O=outpufile.

where inputfile is the name of the input pre-CGM
NCAR metafile, and outputfile is the name of the
output NCAR CGM file. The default name for the
input file will be "$PLT" and the default name for the
output file will be "GMETA". For example, issuing
the COS command:

TOCGM.

would take the pre-CGM NCAR metafile on $PLT
and convert it to an NCAR CGM file named GMETA.

TOCGM will be installed on CX as a system verb.

On shavano, the command will be implemented as a
filter (reads from standard input and writes to standard
output). An example usage would be:

tocgm < inputfile > outputfile

where inputfile is the name of the pre-CGM NCAR
metafile,' and outpufile is the name of the output
NCAR CGM file. The tocgm command will reside in
/usr/local/bin on shavano. To use it, make sure that /
usr/local/bin is in your search path.

Conversion of color files

The plots produced from the converted CGM file
should be very close in appearance to those produced
from the original. Some differences may appear in
text fonts due to different default fonts. Potential
major differences could result if the initial pre-CGM
NCAR metafile contains color information. To
understand this, you need to understand how the
conversion tool handles intensities and color.

On January 9, 1990, this
tool will be installed on both
shavano and CX.

When tocgm encounters an intensity setting in the

input file (settings resulting from calls of the form
CALL OPTN('IN', IVAL) ), a color index will be
created in the CGM file with an associated color value
of FLOAT(IVAL)/255. for each of the red, green, and
blue color values. A new color index will be selected
for each distinct intensity value encountered in the
input file; if an intensity value is encountered that
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matches a previous setting, then the color index
previously defined for that intensity will be selected
for all plotting until another intensity value is
encountered. To obtain the correct fidelity for
intensity, the output device must have enough color
table entries to accommodate each distinct intensity
setting in the original file. Since the intensity values
used in OPTN must lie in the range 0 to 255, no more
than 256 color indices will ever be required.

For actual color settings in the original metafile
(settings resulting from calls of the form
CALL OPTN('CO','VAL') ), the situation is
complicated by the fact that there have been two
distinct schemes supported in previous years. The
original scheme, in effect from 1975 until 1985, was
that the three-character sequence 'VAL' would contain
color names such as 'RED', 'BLU', 'GRE', for the
colors red, blue, green, and so forth. This scheme was
inadequate due to the lack of standardized color
names, among other things. The subsequent scheme
used the three-character sequence 'VAL' to contain a
color index that would be used for all plotting until a
new index was specified. This scheme did not let
users specify color values, making the output
dependent on the default color table of the output
device.

Color Names Honored in pre-CGM NCAR Metafiles

'VAL' Color name Red Green Blue

'BLA' black 0.00 0.00 0.00
'WHI' white 1.00 1.00 1.00
'RED' red 1.00 0.00 0.00
'GRE' green 0.00 1.00 0.00
'BLU' blue 0.00 0.00 1.00
'CYA' cyan 0.00 1.00 1.00
'MAG' magenta 1.00 0.00 1.00
'YEL' yellow 1.00 1.00 0.00
'ORA' orange 1.00 0.50 0.00
'GRA' gray 0.75 0.75 0.75
'VIO' violet 0.31 0.18 0.31
'TAN' tan 0.86 0.58 0.44
'BRO' brown 0.65 0.16 0.16
'GOL' gold 0.80 0.50 0.20
'PIN' pink 0.74 0.56 0.56

To accommodate both of these schemes, tocgm uses
the following algorithm: if the three-character se-
quence 'VAL' in the call CALL OPTN('CO','VAL')
is an ASCII representation of an integer in the range
000 to 999, then that integer is used as the color index
for plotting all objects until it is changed; if the three-
character sequence flags the name of a color in the
following table, then that color is used. Whenever
tocgm encounters any of the names below, a new
color index is defined (starting with index 2 and
continuing in sequence) with the red, green, and blue
intensity values listed in the table, and that color is
then used for all plotting until another color is defined
in the input metafile. If a color is defined that
matches a previously used one, then the previously
defined color index is used. Thus, if you used all
colors in the following table, at most 18 color indices
would be required (two indices are used for the default
foreground and background colors). Any unresolvable
values cause the default foreground color to be used.

Any text or header records in the input file (which
were created using PRSIM) are, passed directly to the
output file. If an NCAR CGM file is specified as
input, an error message is issued and execution is
terminated.

Viewing converted CGM files

You can use SCD-supported metafile translators to
display NCAR CGM files on several dozen different
devices. You can use PLT .to display CGM files on
the IBM 4381 (IO) computer. You can also use the
Cray DISPOSE statement to send NCAR CGM files to
the Xerox 4050 laser printers and to the color
Dicomed cameras on SUDOOS (the Sun/UNIX
Dicomed Online Operating System). Black-and-white
CGM output on microfiche is scheduled to be
available on SUDOOS in the second calendar quarter
of 1990. For a complete list of supported output
devices, please contact an SCD consultant using the
information on the back cover of this newsletter.

Fred Clare is a programmer in the Scientific Visualization
Group within the SCD Distributed Computing Section.
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Using the UNIX make command with IFTRAN programs

by Dave Kennison

With the advent of UNIX at NCAR, there have been
some questions about using the IFTRAN preprocessor
in a UNIX environment-specifically, about the use of
IFTRAN with the UNIX make command. This article
describes a simple way to use make and IFTRAN
together that covers some typical situations.

Consider the following IFTRAN program:

. OP

.RE

.SAVE

.END

LS=10001 LI=1 CB RT OC UC=O
/EXECUTING/RUNNING/
COMMON-BLOCK

COMMON /TSTCMN/ INDX

PROGRAM TESTIT

.USE COMMON-BLOCK

PRINT * , 'TESTIT EXECUTING'

DO (INDX=1,5)
IF (MOD(INDX, 2) .EQ.1)

CALL SUBRTA
ELSE

CALL SUBRTB

END IF

END DO
STOP

END

SUBROUTINE SUBRTA

. USE COMMON-BLOCK

PRINT * , 'SUBRTA EXECUTING'

RETURN

END

SUBROUTINE SUBRTB

.USE COMMON-BLOCK

PRINT * , 'SUBRTB EXECUTING'

RETURN
END

Like most IFTRAN programs, this one can be
separated into pieces as follows:

1. The first piece is a "preamble" containing
IFTRAN commands of various sorts (to set
parameters affecting the behavior of the IFTRAN
preprocessor, to define string replacements, and to
save blocks of code for later use). These can be
placed in a file by themselves, with the name
"preamble.ift," as shown:

. OP

.RE

. SAVE

.END

LS=10001 LI=1 CB RT OC UC=O

/EXECUTING/RUNNING/
COMMON-BLOCK
COMMON /TSTCMN/ INDX

2. Each of the remaining pieces is a single routine
that can be placed in a file by itself. The
filenames are dictated by the names of the
routines, and all must have the ".ift" suffix:

The file named "testit.ift":

PROGRAM TESTIT

SUSE COMMON-BLOCK

PRINT * , 'TESTIT EXECUTING'

DO (INDX=1, 5)
IF (MOD (INDX, 2) .EQ.1)
CALL SUBRTA

ELSE
CALL SUBRTB

END IF

END DO

STOP

END

The file named "subrta.ift":

SUBROUTINE SUBRTA

.USE COMMON-BLOCK

PRINT * , 'SUBRTA EXECUTING'

RETURN

END

The file named "subrtb.ift":

SUBROUTINE SUBRTB

.USE COMMON-BLOCK

PRINT * , 'SUBRTB EXECUTING'

RETURN

END

With just a little care, you can ensure that, to remake a
Fortran version of any of the routines, it is sufficient to
prepend "preamble.ift" to the file containing the
IFTRAN code for the routine and then pass the result
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through the IFTRAN preprocessor. Therefore, you
can use the following make file for the program
"testit":

FOBJS = testit.o subrta.o subrtb.o

.SUFFIXES: $ (SUFFIXES) .ift

testit : $ (FOBJS)
f77 -o testit $ (FOBJS)

$ (FOBJS) : preamble. ift

.ift.o :
cat preamble.ift $*.ift I iftran > $*.f
f77 -c $*.f
rm -f $*.f

The suffix rule (following the line ".ift.o :") says how
to make the object file ("x.o") for a routine ("x") from
its IFTRAN source file ("x.ift"). The object file for a
particular routine is only remade if the IFTRAN
source file for it has been changed or if the preamble
file has been changed.

Note: If the preamble file has been changed, all of
the object files are remade, one by one. This is
somewhat inefficient-you could arrange for all the
object files to be remade at once; however, this would
make it possible (unlikely, but possible) for the results
to differ, depending on which of the methods was
used.

Using make with UNICOS

Under UNICOS, because of differences in the
commands used to invoke the compiler and loader, the
make file must be somewhat different, as follows:

NEWS

FOBJS = testit.o subrta.o subrtb.o

.SUFFIXES: $ (SUFFIXES) .ift

testit : $ (FOBJS)
segldr $ (FOBJS)
my a.out testit

$ (FOBJS) : preamble. ift

.ift.o :
cat preamble.ift $*.ift I iftran > $*.f
cft77 $*. f
rm -f $*.f

At least one person has fallen into a nasty trap while
using make under UNICOS; you must not give the
IFTRAN source files names without suffixes. There is
an implicit rule that a file whose name has no suffix
can be made by running the command:

segldr -o file name file name.o

When this rule is invoked, the ,source file is
overwritten by object code. (Actually, although this
problem has only shown up under UNICOS, it is not a
good idea to use names without suffixes for IFTRAN
source files on any UNIX system.)

Dave Kennison is a programmer in the Scientific
Visualization Group within the SCD Distributed Computing
Section.
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MSCP upgrade-Preparing for
the CRAY Y-MP

By Elizabeth Heflick

SCD will replace the IBM 4381 Mass Storage
Control Processor (MSCP) with an IBM 3090
computer on December 31, 1989. The IBM 3090
MSCP will relieve the existing saturation of the
Mass Storage System (MSS) by more than
doubling the data transfer capacity-from 3000
transactions per day to more than 6000
transactions per day.

The IBM 3090 computer has a greater capacity for
responding to the expected demands of the higher-
performance CRAY Y-MP 8/864 computer. This
MSCP upgrade will also serve as a platform for
migrations to high-performance MSS equipment in
the future.

When it starts operation, the 3090 will use the
same Multiple Virtual Storage (MVS) operating
system that currently runs on the IBM 4381
MSCP. The IBM 3090 offers a future upgrade
path to a virtual multiple machine environment
known as the Processor Resource/Systems
Manager (PR/SM). This capability could be used
if the 3090 were to be migrated from MVS to a
UNIX-based operating system. Perhaps most
critical, an upgraded IBM 3090 MSCP will
continue to provide good service as the load on the
MSS continues to grow.

Elizabeth Heflick is a writer/editor for the SCD Systems
Section.

MIMPORT/MEXPORT media
extended to EXAbyte cartridges

A new option has been added to the DEVICE
parameter of the COS MIMPORT and MEXPORT
utilities used for importing and exporting data to
the Mass Storage System (MSS). In addition to
DEVICE=MT (for 1/2-inch reel magnetic tape) or
DEVICE=CT (for IBM 3480 cartridges), you may
now specify DEVICE=EX for data being imported
from or exported to EXAbyte cartridges. If you
do not specify the DEVICE parameter, the device
type defaults to MT.

EXAbyte cartridges are 8-mm videocassette tapes
(approximately the same size as an audio cassette
tape) that hold up to two gigabytes of data. For
additional information or advice about this
medium, please contact an SCD consultant using
the information on the back cover of this
newsletter.

Special full-color newsletter to
focus on NCAR Graphics Version
3.00

The January 1990 issue of the SCD Computing
News will focus on the just-released NCAR
Graphics Version 3.00. This issue will include
information about new graphics utilities and new
graphics products. Sections of this issue will be
printed in full color to illustrate the color
capabilities of NCAR Graphics. You should
receive your copy by mid-January.
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SCD links Mexican universities to
the Internet

by Nancy Dawson

SCD completed Internet links between two
Mexican universities and the NSFNET (the
National Science Foundation Network) during the
fall of 1989. The universities are the Universidad
Nacional Autonoma de Mexico (UNAM, the
National Autonomous University of Mexico in
Mexico City) and the Instituto Tecnologico y de
Estudios Superiores de Monterrey (ITESM, the
Technological Institute of Higher Studies at
Monterrey).

The project was funded jointly by the National
Science Foundation (NSF) and the National
Aeronautics and Space Administration (NASA).
These organizations provided the funds for the
hardware, software, design, installation, and
operation of the network; both organizations will
continue to fund maintenance and operation. SCD
has placed a new satellite dish outside the Mesa
Lab that is used exclusively for the links to
Mexico.

"The Scientific Computing Division of NCAR was
selected to coordinate this project for NSF and
NASA because of our experience with satellite
networks and the geographical location of Boulder
in relation to the Mexican satellite that is being
used," said project coordinator Joe Choy. Other
factors contributing to the selection of NCAR were
NCAR's position on the NSFNET backbone and
the NCAR connections to SPAN (the Space
Physics Analysis Network) and NSN (the NASA
Science Network). "In addition, SCD has had
extensive experience with some of the same
equipment that is used on the Mexican end," Choy
said.

Besides the hardware and software advantages and
experience that NCAR brings to this project, there
is an affinity of scientific research as well. At the
UNAM site, the disciplines that will benefit most
from the Internet link are solar and space physics,
astronomy, oceanography, physics, and geophysics.

Other sites in Mexico that are already connected to
UNAM in Mexico City and ITESM in Monterrey
are now linked to the Internet as well. "NSFNET
is actually connected to the Red Academica de
Mexico (RAM, the Academic Network of
Mexico), which is equivalent to our NSFNET
backbone here," explained Choy. "UNAM and
ITESM are both connected to RAM, and ITESM
already serves as a 'regional' network connecting
its 23 campuses throughout the country. UNAM is
connected to campuses in Ensenada and
Cuernavaca, with plans to link to the San Pedro
Observatory in the near future."

UNAM

Ensenada
Cuernavaca

San Pedro
Future Sites
Mexican Links to NSFNET. (Graphic by Jacque Marshall.)
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SCD staff members Dan Anderson, Britt Bassett,
Jim Weber, and Greg Woods were involved in
linking the Mexican sites to the Internet. SCD
staff will continue to monitor and maintain the
operational status of the links. Also, Choy will
work in Mexico with the Ministry of
Communication and the Consejo Nacional de
Ciencia y Tecnologia (CONACYT, the National
Council for Science and Technology) to help
define Mexico's infrastructure needs for
networking higher education and research
institutes, both with each other and with the rest of
the world.

Nancy Dawson is a writer/editor in the Documentation
Group within the SCD User Services Section..

E-mail Query/Change utility
displays more information

by Greg Woods

The E-mail Query/Change (EQC) utility now
displays the telephone number and site location for
each user listed. Users can also request a
modification of the listing for their own telephone
number and site location through the EQC. These
changes were made on December 11, 1989, to
provide additional information for contacting users
and to help the Resource Accounting Group keep
all user information up to date.

As before, the EQC displays each user's name,
user number, SCD login (sometimes called MSS
name), and e-mail address. Users may still request
changes to their own names and e-mail addresses
through the EQC. Procedures for using these
features are available from online help menus.

To access the EQC, telnet to ncar.ucar.edu
(128.117.64.4) and log in as "email." No
password is needed. For additional information on
using the EQC, see "Recent developments in
NCAR e-mail" on page 9 of the October 1988
SCD Computing News. Another useful article
describes the procedure for requesting database

changes and provides instructions for accessing the
EQC via Telenet: "How to change your alias in
the NCAR e-mail database" on page 78 of the
summer 1989 SCD Computing News.

Greg Woods is the e-mail specialist in the Networking
and Data Communications Group within the SCD
Distributed Computing Section.

This column lists recently released SCD
documents. You may order these documents by
telephone or electronic mail. The instructions for
obtaining copies of SCD documents appear under
"SCD UserDocs, Manuals/Output Mailing" on the
back cover of this newsletter. SCD has recently
released the following documents:

New NCAR Graphics utilities

NCAR Graphics Guide to New Utilities, Version
3.00, October 1989 (508 pages), describes seven
new utilities in NCAR Graphics Version 3.00.
The guide includes new information on using
color, a color chart for use with NCAR's color
Dicomed film recorder, samples of recent scientific
applications of the new utilities, and examples of
individual utilities. Note: There is a charge for
this manual. Users may also need the NCAR
Graphics User's Guide, Version 2.00 and
AUTOGRAPH: A Graphing Utility, Version 2.00.

User guide for NCAR X Window System

"The X Window System at NCAR," Draft Version
1.0, December 1989 (49 pages), introduces the X
Window system (Version 11, Release 3), including
the default NCAR X11 environment, the xterm
terminal emulator, and the twm window manager.
It also discusses basic terminology and usage on
Sun workstations. A few guidelines for tailoring
your X11 environment are also included.
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VersaTerm V3.20

"VersaTerm V3.20: Remote Access to the IBM
4381 Computer," Version 1.0, November 1989 (4
pages), and "VersaTerm V3.20: Direct Connection
with the IBM 4381 Computer," Version 1.0,
November 1989 (4 pages), are now available.
These documents are intended for users with an
NCAR account who want to access NCAR
computing via the IBM 4381 (IO) front-end
computer by using the VersaTerm terminal
emulator on their Macintosh computer. Procedures
described in either document include:
* how to enter and exit VersaTerm,
* parameter settings for VersaTerm,
* use of the Kermit file transfer protocol, and
* using VersaTerm V3.20 for graphics emulation.

The "Remote Access" document also describes
how to log on via Telenet. (We recommend that
you use this document in combination with the
document "Telenet Logon Procedure" announced
below.) The "Direct Access" document describes
how to log on to the IBM 4381 (IO) computer.

Logging on via Telenet

"Telenet Logon Procedure for IBM 4381 Users,"
Version 1.0, December 1989 (12 pages), describes
how to access NCAR computers using Telenet.
Telenet is a public, nationwide, packet-switching
network available in most cities.

MEXPORT and MIMPORT

"MEXPORT and MIMPORT: Transferring Data
Between the Mass Storage System and Tape,"
Version 1.1, December 1989 (22 pages) is an
updated version of the draft document originally
released in December 1988. MEXPORT and
MIMPORT are locally written COS commands
that you can use to transfer your data on tape reels
or cartridges to or from the Mass Storage System
(MSS). This document explains how to move

your data to or from the MSS via the CRAY X-
MP/48 computer using 1/2-inch magnetic tapes,
IBM 3480 cartridges, or EXAbyte cartridges. It
also discusses a new parameter (OPTIONS).

NCAR raster graphics reference manual

"NCAR Raster Interchange Format and SUDOOS
Raster Reference Manual," Draft Version 1.0,
November 1989 (36 pages), describes the NCAR
Raster Interchange Format (NRIF). NRIF has two
formats, and the manual describes how both NRIF
formats are used to produce output on the
SUDOOS Dicomed system at NCAR. Information
about the NRIF library is not included in this draft
version. SUDOOS stands for the Sun/UNIX
Dicomed Online Operating System used with the
color Dicomed film recorders at NCAR.
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The SCD User Documentation Catalog and order
form are available online via anonymous FIP on
the computer named windom.ucar.edu. To obtain
a copy of the file, type:

ftp windom.ucar.edu <return>

When prompted for a login name, type:
anonymous <return>

Enter your last name at the password prompt, wait
for the ftp> prompt, then type:

get docs/userdoc.catalog <return>
quit <return>
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Use library routines to optimize
your programs for Cray
computers

by Sally Haerer

There are many ways to optimize code for a Cray
computer: I/O optimization, vectorization of
loops, subroutine in-lining, and so forth. The
amount of improvement that results depends
primarily on the algorithm and the programmer's
creativity. I'd like to highlight another
optimization method-the replacement of a user
algorithm with an optimized routine from a library.
Both routines used in the following examples are
available in the Cray library SCILIB, and they
may be used with either the COS or UNICOS
operating systems. You can use these library
routines with no special linking or segldr options;
you only need to reference them by subprogram
name in your Fortran code.

A library call that finds the minimum
value in a large array

With a Cray computer, we sometimes focus so
much on vectorizing our code that we may miss
more efficient approaches to solving the problem
at hand. As a simple example, suppose you need
to find the minimum value and its position in a
large array. This could be accomplished with a
Fortran routine such as the following:

xmin = a (1)

do 10 i = 2, 100000

if (a(i) .It. xmin) then
xmin = a(i)

minpos = i

endif
10 continue

This search required 0.034839 seconds of CPU
time on the CRAY X-MP/18 computer at NCAR
(shavano).

However, you can also use an optimized search
routine called ISMIN to do the same job roughly
ten times faster:

minpos = ismin(100000,a,1)
xmin = a (minpos)

This search used only 0.004450 seconds of CPU
time on shavano.

Note: The amount of improvement depends on
the size of the array. When you search smaller
arrays, the CPU time for the library call
approaches the time needed for the Fortran code
shown above.

A library call that performs fast matrix
multiplication

Another simple example of this way to optimize
your code can be shown with a matrix
multiplication. A traditional Fortran method for
coding this algorithm is:

do 10 i = 1,1000
do 10 j = 1,1000

do 10 k = 1,1000
z(i,j) = z(i,j) + x(i,k)

* y(k, j)
10 continue

This matrix multiplication required 25.983145
seconds of CPU time on shavano, and the inner
loop does vectorize.

If you use the linear algebra routine named MXM,
however, your matrix multiply runs about three
times faster. The library call is:

call mxm(x,1000,y,1000, z, 1000)

This operation used only 9.096142 seconds of
CPU time on shavano.

How to find documentation on other
optimized routines

The documentation for these routines and many,
many others are located in the Cray manual
Programmer's Library Reference Manual, SR-
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0113. This manual costs $34.15 and can be
ordered by writing:

Order Desk
Cray Research, Inc.
2360 Pilot Knob Road
Mendota Heights, MN 55120

You may also order Cray documentation by calling
(612) 681-5907. If you order by telephone, please
state that you are affiliated with NCAR and
provide a billing and shipping address.

The Programmer's Library Reference Manual
contains many categories of highly optimized code
specifically for Cray computers. These categories
include:
* common mathematical routines,
* linear algebra routines,
* fast Fourier transforms,
* searching and sorting routines,
* conversion routines for Cray, VAX, and IBM

formats,
* byte/bit manipulation capabilities,
* I/O routines such as random access, word-

addressable, and others,
* timing routines,
* interface to C library routines, and
* many others.

In addition, you may also use the man command
on shavano to obtain online documentation for
library routines, provided that you know the name
of the routine you need. For documentation on the
routines used in the preceding examples, type man
ismin or man mxm. These man pages include a
description of the routine as well as a list and
description of all parameters.

Sally Haerer is the Consulting Office Group Head in the
SCD User Services Section.

October 27, 1989

by Brian Bevirt

SCDUG chairman Carl Mohr (ATD) called the
meeting to order.

Report from SCD---Ginger Caldwell

The National Science Foundation and the UCAR
Board of Directors approved SCD's plan to replace
the CRAY X-MP/48 computer at NCAR with a
CRAY Y-MP8/864 running UNICOS. SCD is
currently negotiating with Cray Research, Inc., to
purchase the Y-MP. Caldwell compared the
features of the proposed Y-MP8/864 with those of
the CRAY X-MP/48 currently installed at NCAR;
the Y-MP would have more than twice the
processing power, eight times the memory, three
times the hard disk storage (60 gigabytes-GB),
and will eventually use the same 256-megaword
(Mword) Solid-state Storage Device (SSD). SCD
anticipates that the Y-MP and the X-MP/48 will
both be installed at NCAR for a period of three
months before the X-MP running COS is removed.
Caldwell noted that the Y-MP still falls short of
NCAR's future computing requirements; SCD will
still pursue the acquisition of a next-generation
supercomputer in Fiscal Year 1993.

Ray Bovet (HAO) asked if SCD's current plans for
acquiring a Y-MP related to the Climate Systems
Modeling Project (CSMP) initiative to purchase a
supercomputer. Caldwell stated that SCD's plans
are independent; the CSMP does not yet have
sufficient funds for a dedicated supercomputer.
Bemie O'Lear (SCD) added that if and when the
CSMP supercomputer is purchased, SCD will
install it in the existing computer room.

Caldwell described SCD's COS-to-UNICOS
migration plan for helping all COS users prepare
for computing with UNICOS. The migration plan
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is scheduled for completion in December 1989 and
a COS-to-UNICOS conversion guide is scheduled
for completion in early 1990.

Bovet asked about the schedule for transferring the
SSD from the X-MP to the Y-MP. Caldwell
stated that the current schedule calls for the SSD
to be rewired for the Y-MP by Cray Research in
Minnesota as soon as the X-MP is
decommissioned. Up to three months may be
required between the SSD's disconnection from
the X-MP and the time it starts production on the
Y-MP. The Y-MP will start its service at NCAR
with only 40 GB of hard disk storage, and SCD
will add the X-MP/48's 20 GB of local disk
storage to it after the X-MP/48 is decommissioned.

Bovet then asked how much overlap time will be
available for users who will need access to both
the X-MP and the Y-MP. He wondered if a lot of
the overlap time may be taken up by systems
testing and acceptance testing prior to the start of
production computing on the Y-MP. Caldwell
stated that the systems connections can be
accomplished in less than a week, then the 30-day
acceptance test will begin. O'Lear added that
shavano users who have already been through the
UNICOS conversion will be part of the Y-MP
acceptance testing.

Mohr asked if the fastpath connection to shavano
has been completed. Caldwell reported that the
connection is now operational, but SCD still needs
to provide software that offers Fortran-callable
interaction with the shell without causing field
replication. UNICOS 5.1 provides the ISHELL
utility for this purpose, but it is based on fork, so
its invocation causes field replication. This makes
ISHELL unsuitable for jobs near four megawords
in length. SCD expects to resolve this limitation
within four weeks. [Editor's note: an SCD-
developed substitute interface named IEXEC offers
the same functionality and syntax as ISHELL
without the field replication--the IEXEC man page
is now available on shavano.] For additional
information, see "Status of shavano" on page 5 of
the November issue of the SCD Computing News.

Dave Kitts (SCD) presented a report on the
StorageTek 4400 Automated Cartridge System
(ACS) that was recently installed in the computer
room as part of the Mass Storage System (MSS).
The ACS holds about one terabyte (TB--102

bytes) of data on 5,779 IBM 3480 cartridges and
provides an 11-second (average) access time for
these cartridges. The ACS is called near-archive
storage, because it provides access times between
those of the 120-GB MSS disk farm and the 11.5-
TB deep archive of IBM 3480 cartridges. The
migration of data between the three types of
devices used in the MSS will be handled
automatically according to the frequency with
which users access the data. A full report on the
ACS appears in "Cartridge robot enhances MSS
capabilities" in this issue of the SCD Computing
News.

Peter Bandurian (HAO) asked how the ACS keeps
track of the tapes. Kitts responded that the ACS
controller reads the bar code on the tape in each
slot and builds a directory in the IBM 4381 Mass
Storage Control Processor (MSCP) that contains
the label number and location of each tape. The
data are then written on the cartridges; this
operation is controlled by an algorithm in the
MSCP.

Bovet asked if the cartridges stay in the ACS at all
times, and Kitts said that they generally do.
Bandurian asked how the operations staff
determines when a cartridge is worn out. Kitts
replied that a diagnostic program maintains a
record on each cartridge in the ACS as it is used.
When any cartridge requires an excessive number
of retries before it can be read successfully, the
automated diagnostics notify the Operations staff.
Operations verifies the status of the cartridge with
StorageTek, inserts a replacement cartridge into
the ACS, then runs a program that copies the data
from the worn-out cartridge and rejects the old
cartridge from the ACS.

Mohr asked when the ACS will be available for
production use. Kitts stated that acceptance testing
starts on November 6, and the ACS may be fully
operational as soon as November 13. Bob
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Lackman (SCD) asked how many ACS machines
are currently in service. Kitts replied that as of
October 20, StorageTek has 785 units in the field.
Bob Niffenegger (SCD) added that StorageTek
ships about three units per day. O'Lear stated that
the next generation of automated cartridge handlers
will hold significantly more data than the existing
ACS; several of the next-generation systems will
hold a petabyte (1015 bytes) of data.

Caldwell made several announcements. The Cray
job classes Express 1 (EX1) and Express 2 (EX2)
now provide even faster turnaround because they
are no longer controlled by the Job Queue
Manager (JQM). As of October 30, the
Mainframe And Server Network (MASnet) node
name for shavano has been changed to SH. SCD
plans to replace the VM Station (VMSTA)
software on the IBM 4381 (IO) front-end computer
with a less-costly utility within the next few
months.

O'Lear reported on the SCD plan to discontinue
VMSTA on the IBM 4381 (IO) front-end
computer by January 1, 1990. He stated that
similar functionality is available from the Data
Management Support Program (DMSP) software
package that was used at NCAR several years ago.
Phylecia Brandley (SCD) noted that DMSP is an
older version of VMSTA that SCD can use free of
charge. The only function that DMSP does not
cover is the interactive menu provided by the
VMSTA command ICJOB. She requested that
anyone who is currently using VMSTA please
provide information about how they are using it to
Tom Parker in the SCD Consulting Office (303)
497-1278. For more information, please see the
article titled "VM Station software being
discontinued" on page 14 of the November 1989
issue of the SCD Computing News. [Editor's
Note: Subsequent arrangements have been made
with Cray Research, Inc., to keep the VMSTA
software until the CRAY X-MP/48 computer is
decommissioned.]

Patricia Waukau (MMM) asked all SCDUG
representatives included in the SCDUG e-mail
group (scdug@ncar.ucar.edu) to verify their e-mail

addresses with Carl Mohr (mohr@ncar.ucar.edu).
Anyone who wants to be added to this e-mail
group may send their request to Mohr.

Unidata releases netCDF software for
network access to scientific data

Russ Rew (UCAR) presented an overview of
Unidata's Network Common Data Form (netCDF),
software developed by Unidata that facilitates
scientific data access. The netCDF software is
being made freely available to encourage the
sharing of both scientific data and the software that
makes the data useful. Rew and Glenn Davis
(UCAR) developed netCDF using early research
on scientific data interfaces from the National
Aeronautics and Space Administration (NASA)
and other sources. The goals of Unidata's netCDF
effort are to:
* provide a common interface for Unidata

applications and data,
* provide an interface for C and Fortran,
* provide random access to self-describing,

network-transparent, multidimensional data,
* improve access to and use of scientific data, and
* increase reusability of software for scientific data

management, analysis, and display.

Rew explained why Database Management
Systems (DBMS) do not meet the netCDF goals,
then described a number of alternatives to netCDF.
He compared these alternatives by showing a
matrix with one axis indicating application
dependence and the other showing architecture
dependence. This matrix showed netCDF to be
virtually independent of both its application and
the system architecture on which it is used. The
netCDF interface supports a variety of scientific
data types including point values, soundings,
multidimensional grids, and images.

The purpose of the netCDF interface is to allow
users to create, access, and share scientific data in
a form that is self-describing and network-
transparent. "Self-describing" means that a
netCDF file includes information defining the data
it contains. "Network-transparent" means that the
data can be accessed by computers that have
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different representations for integers, characters,
and floating-point numbers. Using the netCDF
interface for creating new scientific datasets can
improve the accessibility of the data. Using the
netCDF interface in new software for scientific
data access, management, analysis, and display can
improve the reusability of the software for other
datasets and by other users.

The netCDF software provides common C and
Fortran interfaces for applications and data, and
either language interface may be used for reading
or writing data stored using the other. The format
of netCDF files is hidden beneath the netCDF
interface; users do not need to know how netCDF
data are represented. The netCDF software has
been tested in various environments on different
computer architectures; it runs with Sun/SunOS,
SPARCstation/SunOS, VAX/VMS, VAX/Ultrix,
DECstation/Ultrix, MacII/MacOS, IBM PC/MS-
DOS, Compaq 80386/386-ix, NeXT/MACH, and
CRAY X-MP/UNICOS. Various groups both
inside and outside of NCAR have adopted or are
considering the adoption of the netCDF interface.

Rew described the netCDF data abstraction model
and how it uses variables (such as temperature),
dimensions (such as time), and attributes (such as
units). He also explained several methods that
scientists can use to access netCDF data. After
listing several limitations of the software, Rew
discussed UCAR's future plans for netCDF.
Additional information appears in the netCDF
User's Guide, An Interface for Data Access
(NCAR/IN-334+IA), which is available from
NCAR Information Services. The netCDF
software is available via anonymous FTP from
unidata.ucar.edu and from the Space Physics
Analysis Network (SPAN) node LAUREL (9.380).

Suggestions and problems

Paul Bailey (ACD) asked for a status report on
Computer Graphics Metafile (CGM) microfiche
output from SUDOOS. Lackman reported that the
current schedule indicates testing will start in
January 1990 and run through April. O'Lear
added that SCD will announce the friendly user

period as soon as that information is available.

Waukau asked if users can send raster files to the
Dicomed film recorders. Lackman replied that
color raster files can now be transferred to film
using the UNIX command makrastg. Instructions
for using this command appear in an article titled
"New commands plot CGMs or raster files and
simplify UNIX user interface" on page 24 of the
September 1989 issue of the SCD Computing
News.

Waukau asked for a status report on
documentation for the MASnet/Intemet Gateway
Server (MIGS). Caldwell stated that SCD's User
Services Section will be collaborating with the
Systems Section to update the documentation.
Waukau asked how much time this effort will
require, and O'Lear stated that it will take at least
several months.

Waukau asked for additional information about the
September 18 switch of the gateway node for
VAX systems at NCAR from VMSG to the
computer named AAP2. O'Lear replied that this
was done to save money, and that gateway service
from AAP2 has not been as good as it was from
VMSG. SCD will bring VMSG online to compare
possible software and system parameter differences
with AAP2. Waukau asked if this will produce
more downtime for VAX users in MMM, and
O'Lear said this is possible. Waukau requested
timely notification of any interruptions in service,
and O'Lear agreed.

Brian Bevirt is a writerleditor in the Documentation
Group within the SCD User Services Section.
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November 27, 1989

by Brian Bevirt

SCDUG chairman Carl Mohr (ATD) called the
meeting to order. He introduced Terry Murray
(DIR); she is the new SCDUG representative from
the NCAR Library.

Report from SCD--Bill Buzbee

Buzbee stated that this month's report from SCD
will be supplemented by presentations from Sally
Haerer, the User Services Consulting Group Head;
Dave Kitts, the Systems Section Mass Storage
Group Head; and Dave Kennison, a programmer
for the Scientific Visualization Group (SVG)
within the Distributed Computing Section.

SCD is progressing with its acquisition of a CRAY
Y-MP8/864 computer. This UNICOS system will
have 8 processors and 64 million words (Mwords)
of memory. The current schedule calls for its
delivery in May 1990, a brief acceptance testing
period, and first usage in June.

Since the NCAR computing facility will soon have
only UNICOS supercomputers, users must be
ready to use only the GKS version of NCAR
Graphics by that time. When the COS
supercomputer is decommissioned, the pre-GKS
version of NCAR Graphics will no longer be
supported at NCAR.

SCD is studying ways to upgrade the Mass
Storage System (MSS) controller to keep it
responsive to the needs of current and future users.
One option is to increase the capacity of the
existing Mass Storage Control Processor (MSCP),
an IBM 4381 computer running the Multiple
Virtual Storage (MVS) operating system. A better
option is to replace the 4381 with an entry-model
IBM 3090 computer. SCD hopes to acquire the
new computer because it offers advantages that
cannot be matched by the existing MSCP. SCD is
currently negotiating with IBM on terms for
trading in the 4381 and obtaining a 3090.

[Editor's note: SCD is acquiring the IBM 3090
computer; see the article in this issue titled
"MSCP upgrade-Preparing for the CRAY Y-MP"
for more information.]

Ray Bovet (HAO) asked how much the MSCP
upgrade will cost. Buzbee replied that since both
options are comparable, the most sensible choice is
to acquire the IBM 3090 system. The new system
can be upgraded to use I/O channels with a 4.5-
megabyte (MB) bandwidth, will have a newer
operating system, and will offer greater flexibility
with a wider spectrum of software options. Even
though the new system will probably cost more
than upgrading the existing controller, the new
system will provide the best service as the load on
the MSS grows. The MSS handles a rapidly
increasing amount of data, and SCD must ensure
that it continues to perform at the level to which
users have become accustomed.

Status of shavano

Sally Haerer reported on the status of shavano,
SCD's existing UNICOS computer. She
distributed a written status report, then summarized
it. Haerer described progress that has been made
with some early problems, then discussed some
areas in which users are still encountering
problems. She also described other areas where
SCD is working to make shavano more useful.
Additional information about these areas appears
in the article "Status of shavano" on page 5 of the
November 1989 SCD Computing News.

Dave Kennison stated that the UNIX make
command can be made to work properly with
IFTRAN programs. He announced that he had
placed an article in an anonymous FTP file on
bierstadt.ucar.edu that describes a way to use
make with IFTRAN. [This article also appears in
the Software News section of this issue of the SCD
Computing News-ed.] Kennison said he has
heard complaints about make using too much time
because it always reprocesses the entire IFTRAN
program. If users apply the scheme advocated in
his article, then the make command will reprocess
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entire IFTRAN programs only when the IFTRAN
"preamble" file has been changed, and this action
will then be appropriate.

Haerer asked users to report other shavano
usability issues that should be addressed. Cheryl
Craig (ACD) reported that users need a way to
examine shavano's job queue status. Craig noted
that users need a way to determine the size of jobs
waiting in the various queues to help them select
the best class for their job. Haerer acknowledged
the request. [Editor's note: SCD now provides a
facility named qustat for viewing the entire
contents of the queues on shavano. Use the
command qustat -a to view all jobs waiting in all
of the NQS queues on shavano. This new
command also provides all the functions offered by
qstat. For more information, type man qustat on
shavano.]

Mohr thanked Haerer for her work coordinating
user migration from COS to UNICOS.

MSS cartridge robot status

Dave Kitts reported on the status of the
StorageTek 4400 Automated Cartridge System
(ACS) that was recently incorporated into the
MSS. The ACS contains 5,779 IBM 3480
cartridges that add one terabyte (TB) of "near-line"
data storage to the MSS' 11.5 TB of deep archive
storage. Kitts first stated that the MSS data
volume now exceeds 12 TB and the Mass Storage
Group is working rapidly to provide a method for
storing data exceeding the limits of the MSS. The
ACS is currently in its acceptance testing period.

Kitts described two situations in which datasets are
written directly to the ACS. If a Cray job needs a
dataset larger than 90 MB, the MSCP directs that
dataset to be written on the ACS. Any time a user
writes a virtual volume to the MSS, the MSCP
places that volume on the ACS.

When writing virtual volumes to the MSS, the
MSCP treats the ACS like a disk farm--it does not
direct data to be written contiguously on sequential
cartridges. Data in virtual volumes are written

anywhere that space is available within the ACS.
When a dataset is written from the ACS to deep
archive storage, it is written contiguously and on
sequential cartridges; however, the data may be
physically rearranged into a new sequence. Data
from different users are not mixed on cartridges in
the deep archive. In the next few weeks, the Mass
Storage Group plans to start operating a program
that automatically migrates infrequently used data
from the disk farm to the ACS, then to the deep-
archive cartridges. Additional information about
the ACS appears in the article titled "Cartridge
robot enhances MSS capabilities," in this issue of
the SCD Computing News.

Craig asked where a dataset is stored when the
user includes the ONLINE parameter in an lread
command. Kitts replied that the dataset is written
to the disk farm. Mohr asked when the acceptance
testing will end. Kitts replied that December 6
will be the last day of testing. He also noted that
the ACS has not experienced a single hardware
problem even though the Mass Storage Group has
been exercising the system vigorously. Bovet
asked about the reliability of the StorageTek
cartridge drives compared with IBM's 3480
cartridge drives. Kitts stated that the MSS import/
export facility currently uses several StorageTek
drives, and they seem to work just as well as the
IBM drives.

Naming conventions for Fortran objects in
NCAR Graphics

Dave Kennison presented a plan for dealing with
entry-point name collisions between NCAR
Graphics subroutines and routines in other
software packages. He distributed a page of
written notes about naming conventions for Fortran
objects (subroutines, functions, and common
blocks) in NCAR Graphics. He stated that it is
always possible to have name collisions, because
programmers at different sites can select the same
name for different Fortran objects. The Fortran
standard requires that names be at most six
characters long, that the first character be
alphabetic, and that the remaining characters be
alphanumeric. Starting with AUTOGRAPH in
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1976, NCAR Graphics routine names have all used
the following conventions:
* six alphanumeric characters in length,
* the first two or three characters are an

abbreviation of the package name, and
* the remaining characters describe the function of

the entity being named with a word, an
abbreviation, or an acronym.

SVG will continue using these naming conventions
because they cause few conflicts, and since they
use a simple mnemonic scheme, they are also
relatively easy to remember. The names of objects
in NCAR's level OA GKS (Graphical Kernel
System) are dictated by the GKS standard, and
SVG cannot change them. Fortunately, a similar
convention was used for naming the GKS
routines-each name consists of the letter G
followed by a mnenomic--and no known naming
conflicts exist.

In the early days of graphics development at
NCAR, some names were chosen that are more
likely to cause conflicts. As a first step in
addressing this problem, SVG published a
complete list of these names in the set of Version
3.00 NCAR Graphics Installer's Guides. Some
examples of these names are BKGND, BOUND,
CURVE, DISPLA, FRAME, GRID, LINE,
PERIM, PLOTIT, POINT, RESET, SET, and
VECTOR. SVG is also taking the next step in
addressing this problem-all names that are purely
internal and never mentioned by the user will be
changed. The biggest problem occurs when
routine names are part of the package's user
interface; countless user programs have these
names embedded in them.

SVG proposes to change all problem names in
accordance with the convention described earlier;
all references that are purely internal to NCAR
Graphics will use only the new names. The old
names will be retained as altemrnate entry points.
When the package is ported to a system on which
one of the names conflicts with a name in some
other library, the installer can simply delete the
entry point with the old name and advertise that
the new entry point must be used. If the package

is being ported to a new system, the installer can
choose to delete all entry points that might cause
conflicts and use only the new names. Users
writing their own utilities for use with NCAR
Graphics should use only the new names when
they distribute their utilities to others. This will
minimize the possibility that someone who uses
one of these second-level utilities will write a
program that calls the wrong routine.

Mohr asked whether, since most Fortran compilers
now support a two-character prefix followed by an
underscore, it would be possible to rename the
problem routines using this convention. Kennison
replied that this approach does not conform to the
Fortran standard. Bovet asked if the FORTRAN
77 standard also specifies a six-character limit for
object names. Kennison said that it has the same
naming convention, including the requirement for
using all-uppercase letters. Juli Rew (SCD) asked
who will be responsible for informing
programmers about the new subroutine names at
each site. Bob Lackman (SCD) replied that the
system administrator is the logical choice, anid
Buzbee suggested that SCD publicize the change
in the SCD Computing News when it has been
implemented. Someone asked when the new
routine names would be available, and Kennison
said he could not predict when this project might
be completed.

Status of NCAR Graphics Version 3.00

Bovet asked for a status report on NCAR Graphics
Version 3.00. Lackman reported that the software
packages are just starting the friendly user period
(beta testing). The following documentation is
currently available:
* NCAR Graphics Guide to New Utilities, Version

3.00,
* NCAR Graphics User's Guide, Version 2.00,
* AUTOGRAPH: A Graphing Utility, Version

2.00,
* "NCAR Graphics Generic Package Installer's

Guide, Version 3.00,"
* "Using NCAR Graphics in a UNIX Environment

(UNIX Version 3.00)," and
* "NCAR View-A CGM Translation and
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Manipulation Package."
Don Middleton-Link (SCD) said that NCAR
Graphics Version 3.00 beta software for UNIX
systems will be distributed to friendly users in a
week.

Lackman reported that he is distributing a memo
to the NCAR divisions that designates one person
in each division to be the coordinator for the
friendly user period. Mohr asked what computer
systems have been tested with the UNIX version
of NCAR Graphics Version 3.00. Middleton-Link
replied that Version 3.00 is supported on Sun-3,
Sun-4, Sun 386i, Digital Equipment VAX, Digital
Equipment DECstation 3100, Pyramid, Masscomp,
Silicon Graphics 4D, Ardent Titan, and CRAY X-
MP computers.

Suggestions and problems

Mohr asked if there were any problems with the
MASnet/VMS gateway software after it was
moved from the VMSG computer to AAP2.
Patricia Waukau (MMM) reported that it is now
working fine. Mohr noted that Basil Irwin (SCD)
has put a lot of effort into ensuring that AAP2
performs all gateway functions properly.

Bovet asked if SCD has received a Sun
Microsystems source code license for SunOS
Version 4.0.3. Bernie O'Lear (SCD) reported that
Version 4.0.3 source code of the Sun operating
system has not been delivered yet.

Linda Bath (CGD) reported that the Climate and
Global Dynamics division has encountered delays
when they submit Cray jobs via MIGS (MASnet/
Internet Gateway Server). She noted that some
jobs have taken as long as an hour before they are
submitted to the Job Queue Manager. After she
discussed this with Craig Ruff (SCD), he
suggested some reasons why the delays may be
occurring. One possibility is that if the job is not
immediately accepted by the gateway
(handies.ucar.edu), the system submitting the job
may then be waiting an hour before making its
next attempt.

Mohr asked how many SCDUG attendees are
using MIGS to submit Cray jobs, and three people
responded. Ron Ruth (ATD) stated that his group
is not using MIGS very heavily, but they have
noticed some short delays of up to ten minutes.
These types of delays do not cause them any
inconvenience. Bath noted that her group is
engaged in some intensive model debugging, and
they need quick turnaround for this development
work. Mohr speculated that the lack of up-to-date
MIGS documentation may also be discouraging
people from using MIGS, and Buzbee noted that
SCD is currently working to update this
documentation. Bath also noted that some Cray
queue status reports received via MIGS can be 30
to 45 minutes old.

Mohr asked how many staff members are currently
working full-time to support MIGS. O'Lear stated
that it is supported only part-time; no one is
available for full-time support. To improve MIGS
throughput, O'Lear stated that SCD has formally
requested a second disk controller for handies. He
noted that Cray jobs submitted via MIGS may also
be delayed when the Cray disks are filled by large
jobs on the CRAY X-MP/48 computer, and a
deadlock situation can occur for a short period.

Mohr asked if anyone objected to the cancellation
of the December SCDUG meeting, and it was
agreed that the next meeting will be scheduled for
January. Mohr reminded everyone that they can
submit future agenda items via the SCDUG e-mail
group (scdug@ncar.ucar.edu). He also announced
that his two-year term as SCDUG chair is ending
and asked the group to consider candidates for the
next chairperson. Nominations can be made via e-
mail to mohr@ncar.ucar.edu.

Scientific visualization on a personal
computer

Mohr then introduced Jon Lutz (RAP), who
provided a scientific visualization demonstration
using an IBM PC-AT with microVoxelTM software
and hardware from INDEC Systems (microVoxel is
a trademark of INDEC Systems). Lutz stated that
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this graphics system can be useful for visualization
tasks such as performing three-dimensional surface
rendering and displaying orthogonal cuts through
data. Lutz also noted that it runs surprisingly
quickly on the PC-AT with an Intel 80286 CPU
and even faster with the OS/2 operating system
and an 80386 CPU. The system includes two
printed circuit boards for the PC-AT backplane, an
extra hard disk drive, an extra color monitor, the
application software, and a software upgrade
service; the entire microVoxel package lists for a
retail price of about $15,000. He noted that the
user interface provides menus that allow users
without programming skills to perform many
functions. Some of these functions include
processing volume data and setting up interactive
displays with resizing and rescaling capabilities.

Mohr asked about the grid resolution of the data
volume, and Lutz stated that it is 256 by 256 by
32. Each datum is eight bits long in his example,
although a data word may be any length specified
by the user. The resolution of the monitor display
is 512 by 512 pixels. Lutz also noted that the
microVoxel can establish links to data stores
across an ethernet using PC-NFS software, thereby
eliminating the need for more than 40 MB of local
disk capacity.

Brian Bevirt is a writer/editor in the Documentation
Group within the SCD User Services Section.
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The following list includes acronyms and terms used in this issue and in the NCAR computing
environment.

ACM Association for Computing Machinery
ACS Automated Cartridge System, a robotic handler for IBM 3480 cartridges
AIX Advanced Interactive Executive, IBM's UNIX-based operating system
ASCII American Standard Code for Information Interchange
BSD Berkeley Software Distribution, a version of the UNIX operating system
CDROM Compact Disk Read Only Memory
CGM Computer Graphics Metafile
COS Cray Operating System
CPU Central Processing Unit
CSMP Climate Systems Modeling Project
CX CRAY X-MP/48 computer at NCAR
DECnet Digital Equipment Corporation network for Digital computers and network devices
Dicomed Online graphic recorder used at NCAR for producing graphical output on film
DMSP Data Management Support Program
DOE U.S. Department of Energy
EQC NCAR's E-mail Query/Change utility
Ethernet Local-area packet-switched network using coaxial cable to transfer data at a maximum

rate of 10 Mbps
FTP File Transfer Protocol
Gateway A device that connects two independent network systems
GB Gigabytes
GKS Graphical Kernel System



IEEE
ITESM
JQM
MB
MHz
MIGS
MIT
MSCP
MSS
MVS
NASA
netCDF
NFS
NRIF
NSFNET
NSN
NSPP
OSF
PR/SM
RAM
RAP
SCDUG
SGML
SH
shavano
SIGARCH
SNA
SPAN
SSD
SUDOOS
SVG
TB
TCP/IP
Telenet
UCAR
UNAM
UNICOS
Unidata

UWI
VMS

VM/SP
X11l
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Institute of Electrical and Electronics Engineers
Instituto Tecnologico y de Estudios Superiores de Monterrey
Job Queue Manager
Megabytes
Megahertz, millions of cycles per second
MASnet/Internet Gateway Server
Massachusetts Institute of Technology
Mass Storage Control Processor at NCAR
Mass Storage System at NCAR
Multiple Virtual Storage, an operating system for IBM mainframes
National Aeronautics and Space Administration
Unidata's Network Common Data Form
Network File System
NCAR Raster Interchange Format
National Science Foundation Network
NASA Science Network
NCAR System Plot Package
Open Software Foundation
Processor Resource/Systems Manager, an IBM operating system
Red Academica de Mexico
Research Applications Program in NCAR's ATD
Scientific Computing Division Users Group
Shared Graphics Markup Language
MASnet node name for shavano
Internet name for the CRAY X-MP/18 computer at NCAR
Special Interest Group on Computer Architecture
Systems Network Architecture, IBM's communication architecture for IBM products
Space Physics Analysis Network
Cray Solid-state Storage Device at NCAR
Sun/UNIX Dicomed Online Operating System
Scientific Visualization Group in SCD's Distributed Computing Section
Terabytes, 1012 bytes
Transmission Control Protocol/Internet Protocol
A public packet-switching network operated by US Sprint
University Corporation for Atmospheric Research
Universidad Nacional Autonoma de Mexico
UNIX-based Cray Operating System
UCAR's University Data Project; a university broadcast system that links
the atmospheric sciences community and provides easy access to weather data
and other services
Uniform Window Interface
Virtual Memory System, a Digital Equipment Corporation operating system; also called
VAX/VMS
Virtual Machine/System Product, an IBM operating system
Shortened form of X Window System, a network-based windowing system for workstations
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Scientist

Alfonso Sutera
Yale University

Richard D. Farley
South Dakota School of Mines

and Technology

John E. Walsh
University of Illinois

Robert L. Gall
University of Arizona

W. T. Liu
California Institute of Technology

Robert Pincus
University of Washington

Douglas A. Stewart
University of Miami

Hal Maring
University of Rhode Island

Cassandra G. Fesen
University of Colorado

F. Carroll Dougherty
University of Colorado

John T. Merrill
University of Rhode Island

Eugene S. Takle
Iowa State University

*Anne K. Smith
University of Michigan

Roger A. Stocker
Colorado State University

Project Title

Stochastically-perturbed Budyko-Sellers
models

Numerical simulation of thunderstorms
for Boeing

Snow cover/monsoon simulations with
CCM1

Gravity wave generation during fronto-
genesis

TOGA data support activities

Microphysics of warm clouds

Low-order modeling of low-frequency
atmospheric variability on a sphere

AEROCE primary network operations

Studies of the tropical F region

(OCE) Numerical modeling of oceanic rings

Atmospheric transport over the Atlantic

Mesoscale flow in mountainous
coastal regions

Coupled 2D and wave model of the
middle atmosphere

Case studies of mountain/valley
thermally-forced circulations on the
Colorado Plateau

GAU

Request Allocation

5.0 5.0

4.0 4.0

25.0

5.0

2.0

4.0

20.0

10.0

25.0

30.0

33.0

11.0

60.0

50.0

25.0

5.0

2.0

4.0

20.0

10.0

25.0

30.0

33.0

11.0

60.0

50.0
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GAU

Scientist

Francis L. Ludwig
Stanford University

*Cassandra G. Fesen
University of Colorado

*David C. Chapman (OCI
Woods Hole Oceanographic

Institution

*Roger A. Pielke
Colorado State University

*James C. Evans (OCI
University of South Carolina

*Carlos R. Mechoso
Akio Arakawa
University of California at Los Angeles

*David G. Murcray
University of Denver

*Michael E. Schlesinger
University of Illinois

*Douglas K. Lilly
Vince Wong
University of Oklahoma

*Duane E. Stevens
Maria Flatau
University of Colorado

*Jennifer M. Cram
Colorado State University

Robert J. Conzemius
Massachusetts Institute of Technology

*T. N. Krishnamurti
Florida State University

*Richard L. Pfeffer
Chung-Lin Shie
Florida State University

*Michael E. Schlesinger
University of Illinois

Project Title

Analysis of Doppler radar wind data

Thermospheric tides with the NCAR
TGCM

E) Numerical studies of the formation
and maintenance of a shelfbreak front

Influence of landuse on mesoscale
and cumulus development

E) Gulf Stream formation region modeling

Numerical modeling and simulation of
the global atmosphere

IR spectral measurements of atmospheric
constituents

MGO GCM simulation of C02-induced
climate change

Numerical simulations of storm ensemble

Dynamical processes in the hurricane
outflow layer

Numerical modeling of a pre-frontal
squall line

Persistent anomalies in the stratosphere

Tropical dynamics

Computer modeling of topographical
annulus flows

20.0

170.0

295.0

288.0

453.75

180.0

186.0

73.0

100.0

80.0

231.0

10.0

1,000.0

170.0

Research on C02-induced climate change 175.0
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Request Allocation

10.0

100.0

295.0

210.0

150.0

180.0

186.0

73.0

100.0

80.0

231.0

10.0

1,000.0

170.0

175.0
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GAU

Scientist Project Title Request Al
*Barry Saltzman Paleoclimatic sensitivity studies II 596.0
Robert J. Oglesby
Yale University

*Eric J. Barron Investigation of the Eocene climate 160.0
Pennsylvania State University enigma

*Donal O'Sullivan Extratropical stratospheric modeling QBO 83.0
Control Data

*David S. Battisti Dynamics of the intertropical convergence 321.0
University of Wisconsin at Madison zones

*Carl Wunsch (OCE) Ocean circulation: altimetry and inverse 150.0
Massachusetts Institute of Technology models

Sethu Raman Baroclinic boundary layer processes during 40.0
North Carolina State University GALE

*George N. Kiladis Divergent circulations associated with 75.0
University of Colorado tropical convection

*Randall M. Dole Diagnostic and modeling studies of 180.0
Paola M. Rizzoli persistent phenomena
Massachusetts Institute of Technology

*David M. Straus Dynamics of error growth in the 141.0
University of Maryland atmosphere

OCE: These allocations were made from the 10% of SCD's computing resources earmarked for University
Oceanography.

* These requests were reviewed by the Scientific Computing Division Advisory Panel on October 6-7, 1989.
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location
300.0

160.0

83.0

321.0

150.0

40.0

75.0

180.0

141.0

Scientist

Richard Grotjahn
University of California

at Davis

Steven F. McCormick
University of Colorado

at Denver

Project Title

Surface processes effects upon
upon frontal cyclones

Space-time multigrid methods
for the atmospheric sciences

GAU

Request Allocation

50.0 50.0

30.0 30.0
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GAU

Scientist
V. N. Bringi
Colorado State University

Clifford F. Mass
University of Washington

Clifford F. Mass
University of Washington

William H. Raymond
University of Wisconsin

at Madison

Peter J. Webster
Pennsylvania State University

Dennis L. Hartmann
University of Washington

Susan K. Avery
University of Colorado

Matthew H. Hitchman
University of Wisconsin

at Madison

*James A. Coakley
Oregon State University

Project Title
Study of microburst and non-
microburst thunderstorms

A numerical study of occluded
front development

A study of topographically-

trapped circulation

Comparison of semi-Lagrangian
schemes

Low-frequency atmospheric
variability

Atmospheric waves/rainfall
interaction in the tropics

NMC analyses of tropical
climate dynamics

Rossby waves entering the
equatorial middle atmosphere

Cloud properties from satellite
observations

Request Allocation
50.0

18.0

7.0

2.0

25.0

2.0

10.0

50.0

210.0

50.0

18.0

7.0

2.0

25.0

2.0

10.0

o0.0

210.0

* This request was reviewed by the Scientific Computing Division Advisory Panel on October 5-6, 1989.
Note: The NCAR review procedures may result in a request being supported at a lower level than requested.

JoAn Knudson (SCD) compiles the allocation information.
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An index of articles from the past 12 months appears in each issue. The issue date and page number
follow the article titles.

Charging-GAUs-Job Classes
Alternatives to BG1 job class for quicker turnaround,

2/89, p.13

Charges for MIMPORT/MEXPORT, 2/89, p.1 4

Charges to be instituted for IBM 4381 front-end
computer use, 5/89, p.1 2

Cray jobs in the express job classes receive even
faster service, 11/89, p.15

Execution slots for the CRAY X-MP/48 computer
changed, 3/89, p.9

Improving turnaround for university jobs on NCAR
computers, 11/89, p.3

MIMPORT/MEXPORT charges implemented, 3/89,
p.12

MP2 job class requires new code; runs during new
times; has lower minimum GAU charge, 3/89, p.1 0

MSS charging formula clarified, 5/89, p.13

Price reduced for tape and cartridge shipping, 3/89,
p.13

SCD's GAU refund policy for university users, 11/89,
p.1 5

Scheduling multitasking jobs for the CRAY X-MP/48,
2/89, p.5

Using job classes on the CRAY X-MP/48 computer,
9/89, p.1 8

Conferences
Meteorological Supercomputer Users meeting held at

NCAR, 9/89, p.1 1

SCD Director's Column, 9/89, p.2

SCD updates User Conference participants on global
change, UNICOS, and graphics, 9/89, p.4

SLATEC CML meeting held at NCAR, 9/89, p.12

Supercomputing '89 conference approaches, 9/89,
p.14

Symposium gives new perspectives on mass storage,
5/89, p.5

Cray Computers
AIX, a possible operating system for an IBM

computer as a front end to the CRAY X-MP/18,
3/89, p.18

Alternatives to BG1 job class for quicker turnaround,
2/89, p.13

Blank compression of Cray-formatted datasets, 4/89,
p.28

CFT77 compiler changes scheduled, 12/88, p.ll
CMS crayque exec updated, 5/89, p.13

Commonly occurring Cray error codes, 1/89, p. 1 9

CRAY-1A computer decommissioned, 2/89, p. 13

CRAY-1A Serial Number 003 to be decommissioned,
1/89, p.3

CRAY X-MP/18 computer with UNICOS arriving
soon; networking ethics, 1/89, p.2

Drop jobs from Cray queues with the DROPJQ Cray
utility, 3/89, p.10

Dynamic sharing of SSD resources implemented,
12/88, p. 11

Execution slots for the CRAY X-MP/48 computer
changed, 3/89, p.9

How to drop Cray jobs with the kill command, 4/89,
p.20

How to use DROPJQ to drop Cray jobs, 4/89, p.17
Implementation plan for Cray computer running

UNICOS, 1/89, p.2 2

Improve Cray job turnaround by reducing memory
requirements, 11/89, p.1 8

Interactive experiences on shavano, summer 89, p.99
IRJE: Eighteen months old, summer 89, p.4 6

List your expiring MSS datasets with a Cray job,
5/89, p.18

MIGS as NCAR access method receives high marks
from users, summer 89, p.4 8

News from SCDUG, Minutes of the July meeting,
9/89, p.30

Saturation increases job turnaround time on CRAY
X-MP/48 computer, 3/89, p.9

SCD Director's Column, 9/89, p.2

SCD updates User Conference participants on global
change, UNICOS, and graphics, 9/89, p.4

Scheduling multitasking jobs for the CRAY X-MP/48,
2/89, p.5

Shavano-An image of things to come, 4/89, p.8
Staff pays last respects to CRAY-1A computer, 2/89,

p.3
Status of shavano, 11/89, p.5
Technical Advisory Committee offers

recommendations for Cray computer with UNICOS,
3/89, p.17

Tracking down run-time errors, 12/88, p.1 9

Users find IRJE streamlines remote supercomputing,
summer 89, p.45

Using job classes on the CRAY X-MP/48 computer,
9/89, p.1 8

X Window System running on shavano, summer 89,
p.93
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Documentation
The User Documentation Catalog is a listing of all

documents SCD recommends for NCAR computer
users. The catalog is now available online via
anonymous FTP on the computer named
windom.ucar.edu. For information about accessing
the online catalog, see the Documentation
department in this issue.

Electronic Mail
Central post office computer now handling Telemail

and Omnet mail, 12/88, p.1 7

E-mail improvements for diskless workstations, 2/89,
p.1 5

How to change your alias in the NCAR e-mail
database, summer 89, p.78

Improvements added to E-mail Query/Change utility,
11/89, p.1 6

Mail queue warnings implemented, 1/89, p.1 7

MILNET mailbridges disabled, 1/89, p.18

NCAR's unique e-mail system, summer 89, p.76
New and improved Services Directory, summer 89,

p.80
New path for sending e-mail to IBM 4381 (IO)

computer users, summer 89, p.77
Obtaining programming assistance via e-mail,

summer 89, p.8 1

Sending and receiving mail and files over the Internet
and BITNET from the NCAR IBM 4381 (IO)
computer, 12/88, p.1 5

Use ncar.ucar.edu for e-mail addressed to people at
NCAR, 9/89, p.2 6

Graphics-Scientific Visualization
CGM translator for Xerox 4050 laser printers updated,

2/89, p.1 5

Color Dicomed recorder also produces black-and-
white output, 3/89, p.13

Color Dicomed system adds new parameters, 1/89,
p.16

Friendly user period opens for color slide output,
12/88, p.6

GFLASH now available on the Cray GKS libraries,
3/89, p.8

GGLNCAR graphics library changes, 2/89, p.1 2

Hewlett-Packard 7510A film recorder
decommissioned, 9/89, p.25

How to check the Dicomed queues, summer 89, p.8 5

Interactive graphics over the Internet, summer 89,
p.84

Large graphics metafiles may be held in queues for
Xerox 4050 laser printers, 5/89, p.14

Metafile manipulation utilities now support CGM,
12/88, p.18

NCAR and Digital Equipment Corporation begin joint
research project, 2/89, p.6

New commands plot CGMs or raster files and
simplify UNIX user interface, 9/89, p.2 4

Options for graphics output from the NCAR Graphics
package, summer 89, p.82

PLT exec correction in CMS, 3/89, p.1 1

PLTCONV utility implemented on CRAY X-MP/48
computer, 9/89, p.2 5

Progress of SUDOOS and color Dicomed film
recorder, 1/89, p.2 3

Progress of the Scientific Visualization Group, 4/89,
p.30

SCD Director's Column, 9/89, p.2

SCD updates User Conference participants on global
change, UNICOS, and graphics, 9/89, p.4

Schedule announced for SUDOOS color film
processing, 5/89, p.1 5

Schedule for conversion to GKS/CGM announced,
11/89, p.3

Slide mounting available via SUDOOS, 4/89, p.2 1

Transferring binary metafiles to VAX/VMS systems-
correction, 12/88, p.7

User groups established for text and graphics servers,
3/89, p.6

IBM 4381 (IO0) Front-end Computer
AIX, a possible operating system for an IBM

computer as a front end to the CRAY X-MP/18,
3/89, p.18

Charges to be instituted for IBM 4381 front-end
computer use, 5/89, p.1 2

CMS commands added and modified on IBM 4381
computer, 5/89, p.1 1

CMS crayque exec updated, 5/89, p.13

CMS Release 4 now on IBM 4381, 12/88, p.1 2

FAL package offers access to the IBM 4381 computer
via the Internet, 5/89, p.15

FAL: A new system to access the IBM 4381,
summer 89, p.6 3

Hints for using TN3270, summer 89, p.6 5

How to modify your virtual machine storage size for
using USTAR, NOLA, and ANA, 9/89, p.27

IBM users: Please remove the TDISK exec from
your PROFILE exec, 4/89, p.2 0

New path for sending e-mail to IBM 4381 (10)
computer users, summer 89, p.7 7

Password changing procedure simplified for IBM
4381 computer, 5/89, p.13

PLT exec correction in CMS, 3/89, p.9

Sending and receiving mail and files over the Internet
and BITNET from the NCAR IBM 4381 (IO)
computer, 12/88, p.15
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TN3270 program allows Internet access to IBM
mainframes, 5/89, p.1 6

VM Station software being discontinued, 11/89, p. 14

VM/SP upgraded on IBM 4381 (IO) front-end
computer, 9/89, p.17

Input/Output
How to change the delivery of your hardcopy output,

2/89, p.17
New policy for using half-inch magnetic tapes, 12/88,

p.5

SCD policy for using half-inch magnetic tapes, 9/89,
p.1 0

Tape services provided by SCD, 2/89, p.10

Mass Storage System
Advisory committee helps set mass storage priorities,

3/89, p. 3

Charges for MIMPORT/MEXPORT, 2/89, p.1 5

Gaining experience with MIMPORT/MEXPORT,
3/89, p.15

List your expiring MSS datasets with a Cray job,
5/89, p.18

MEXPORT/MIMPORT, 12/88, p.23
MIMPORT/MEXPORT charges implemented, 3/89,

p.12
MIMPORT/MEXPORT enhancements implemented,

2/89, p.1 4

MIMPORT/MEXPORT facility ready for general use,
12/88, p.8

MIMPORT/MEXPORT headers easier to read, 4/89,
p.21

MIMPORT/MEXPORT requests may be delayed,
3/89, p.1 2

MIMPORT/MEXPORT will replace CRAY-1A tape
facility, 1/89, p.16

MSS charging formula clarified, 5/89, p.13
New COS MIMPORT/MEXPORT parameters added,

11/89, p.1 6

News from SCDUG, Minutes of the July meeting,
9/89, p.3 0

Old method of sending MSS purge notices
discontinued, 12/88, p.1 2

Understanding the MSS purge program, 9/89, p.2 2

You can protect your MSS files, 9/89, p.2 0

Microcomputers
NCSA software packages offer TCP/IP to Macintosh

users, summer 89, p.66
SCD office support team networks small computers

for UCAR, summer 89, p.51
SCD supports asynchronous communications

packages for PC users, summer 89, p.73

NCAR News
Computing at the Research Aviation Facility, 12/88,

p.25
Help bring USTAR up to date, 9/89, p.2 9

Jenne recognized for data support, 4/89, p.6
NCAR and Digital Equipment Corporation begin joint

research project, 2/89, p.6

New directory of climatologists available, 1/89, p.11
Roberts receives United Nations Leadership Award,

5/89, p.3

Serafmin appointed director of NCAR, 5/89, p.4

Networking and Data Communications
Advantages offered by File Transfer Protocol,

summer 89, p.6 2

BITNET and CSNET to merge, 4/89, p.23
Call for ethical standards in networking issued, 1/89,

p.1 1

Complete list of phone numbers for Telenet access,
summer 89, p.7 5

CRAY X-MP/18 computer with UNICOS arriving
soon; networking ethics, 1/89, p.2

Directory of UCAR scientists now online, 1/89, p.7

Distributed Software Libraries-Now available over
the Internet, summer 89, p.53

FAL: A new system to access the IBM 4381,
summer 89, p.6 3

FAL package offers access to the IBM 4381 computer
via the Internet, 5/89, p.15

Glossary of Networking Terms and Acronyms,
summer 89, p.6

Hints for using TN3270, summer 89, p.65
How to use "anonymous FTP" accounts, summer 89,

p.59
Information resources for networking and data

communications, summer 89, p.88
Interactive experiences on shavano, summer 89, p.9 9

Interactive graphics over the Internet, summer 89,
p.84

IRJE: Eighteen months old, summer 89, p.4 6

Merit's new topology brings higher capacity, better
service, summer 89, p.29

MIGS as NCAR access method receives high marks
from users, summer 89, p.4 8

NCAR pioneers USAN, summer 89, p.33
NCSA software packages offer TCP/IP to Macintosh

users, summer 89, p.6 6

Networking and data communications at NCAR-A
technical overview, summer 89, p.14

Networking ethics and etiquette, summer 89, p.70
Networking standards evolving in a complex

environment, summer 89, p.3 1
New PACX access for RL6 and Jeffco added, 1/89,

p.15
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NSFNET update: Measuring the size of the Internet,
12/88, p.14

Obtaining SCD documents via anonymous FTP,
summer 89, p.6 1

Partnership between supercomputing and networks,
The, summer 89, p.4

Profile of SCD's Networking and Data
Communications Group, A, summer 89, p.35

Remote access paths for using NCAR facilities,
summer 89, p.2 5

SCD Maintenance Group: The people who keep our
systems working, The, summer 89, p.4 2

SCD supports asynchronous communications
packages for PC users, summer 89, p.73

SCD updates User Conference participants on global
change, UNICOS, and graphics, 9/89, p.4

Sending and receiving mail and files over the Internet
and BITNET from the NCAR IBM 4381 (IO)
computer, 12/88, p.1 5

Setting up your .ntwkparms file, summer 89, p.90

Submitting batch jobs to SCD computing resources,
2/89, p.8

T1 network fully operational, summer 89, p.67
T1 network installed, 1/89, p.5

Telenet WATS numbers changed, 12/88, p.15
TN3270 program allows Internet access to IBM

mainframes, 5/89, p.16

USAN expands to eight sites, 12/88, p.12

Users find IRJE streamlines remote supercomputing,
summer 89, p.4 5

User's network at NCAR-UCARnet, The,
summer 89, p.20

Usernames change for Cray jobs submitted via IRJE,
summer 89, p.69

VAX gateway moved to AAP2, 11/89, p.15
Workarounds for problems with Multinet and CMU

TCP/IP packages, 4/89, p.2 2

X Window System running on shavano, summer 89,
p.9 3

SCD News
Advisory committee helps set mass storage priorities,

3/89, p.3

Contribute your ideas to the next-generation
computing center at NCAR, 4/89, p.13

CRAY-1A computer decommissioned, 2/89, p.1 3

CRAY-1A computer departing, 1/89, p.1 6

CRAY-1A Serial Number 003 to be decommissioned,
1/89, p.3

Documentation Advisory Committee releases report,
12/88, p.3

Documentation Advisory Committee, 12/88, p.26
Fall schedule for new user classes, 9/89, p.15
Jenne recognized for data support, 4/89, p.6
Marc Nelson: 1951-1989, 5/89, p.10
New and improved Services Directory, summer 89,

p.80
Passwords-Time for a change, 4/89, p.1 2

Price reduced for tape and cartridge shipping, 3/89,
p.13

Profile of SCD's Networking and Data
Communications Group, A, summer 89, p.35

Progress of the Scientific Visualization Group, 4/89,
p.3 0

Public review approaches for new draft of Fortran
standard, 4/89, p.1 3

Read the dailyb for latest news, 3/89, p.1 1

Revised draft of Fortran standard in public review,
9/89, p.1 4

Sally Haerer joins SCD Consulting Office as group
head, 11/89, p.9

SCD Maintenance Group: The people who keep our
systems working, The, summer 89, p.4 2

SCD office support team networks small computers
for UCAR, summer 89, p.51

Shavano--An image of things to come, 4/89, p. 8

Software Libraries
ALFPACK, FFTPACK, FISHPAK, and

SPHEREPACK now easier to access, 9/89, p.16

Comparison of direct and iterative methods for
approximating nonseparable elliptic PDEs at
NCAR, 11/89, p.12

Cray software changed for LSODE, LSODI, and
SSORT, 4/89, p. 15

Distributed Software Libraries-Now available over
the Internet, summer 89, p.53

FISHPAK to be separated from LOCLIB and
$NCARLB, 1/89, p.13

GFLASH now available on the Cray GKS libraries,
3/89, p.8

GGLNCAR graphics library changes, 2/89, p.1 2

IFTRAN preprocessor updated, 4/89, p.16
Name change for MUDPACK, 3/89, p.8
New version of SLATEC being released, 4/89, p.1 5

SLATEC CML meeting held at NCAR, 9/89, p.12
Status of IMSL Edition 10.0, 1/89, p.14

VMCON to be removed from LOCLIB, 2/89, p.12
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CHANGE OF ADDRESS FORM
O Add to mailing list E- Delete from mailing list El Change existing entry

Name:

New address:

User number Phone number

Send to: User Information, Scientific Computing Division, NCAR, P.O. Box 3000,
Boulder, CO 80307-3000.

Trademarks: CRAY, SSD, and UNICOS are registered trademarks, and CFT, CFT77, COS, and CRAY X-MP are trademarks of Cray Research,
Inc. DEC and VAX are registered trademarks of Digital Equipment Corp. HYPERchannel is aregistered trademark of Network Systems Corp. IBM
is a trademark of International Business Machines Corp. Macintosh is a trademark of Apple Computers, Inc. Microsoft is a registered trademark
of Microsoft Corp.; PageMaker is a registered trademark of Aldus Corp.; PostScript is a registered trademark of Adobe Systems, Inc.; and UNIX
is a trademark of Bell Laboratories. Reference to a company or product name does not imply approval or recommendation of that company or product
to the exclusion of others.



SCD SERVICES DIRECTORY

SENDING ELECTONIC MAIL TO NCAR STAFF: Using the address names listed in the e-mail column
above, please consult the appropriate information given below based on the network you are using:

" Internet address: name@ncar.ucar.edu (IP node 128.117.64.4)
Examples:

SCD IBM 4381 (CMS): note consultl at ncarucar.edu
UNIX: mail consultl@ncar.ucar.edu

" BITNET users: To send e-mail to NCAR staff, use the Internet address given above. Please
consult your system administrator for the exact syntax.

" SPAN address: NSFGW::"name@ncar.ucar.edu" (DECNET node 9580 or 9.364)
" Telemail/OMNET address: name@ncar.ucar.edu (for the Internet address)

For further information on e-mail, please see the Useroc, "Using the NCAR E-mail System."
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