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About the cover

The design on the cover was used on the program for the
first conference on NCAR Graphics, which drew an
overwhelmingly positive response from users. The plot was
produced by the output of a single cell array in which five
images of "worlds" were overlaid in orthographic projection.
Four of the "worlds" have fractally generated surfaces, and
the nearest one uses the global terrain dataset for the earth.
The label was written by calling the Plotchar routine.

The plot was created and submitted by Dave Kennison of
SCD's Scientific Visualization Group.

SCD Computing News welcomes cover graphic submissions. Please

send your graphic, along with a description including SCD facilities

or software used, to Christine Guzy, Mesa Lab; or send e-mail to

guzy@ncar.ucar.edu; or call Christine at (303) 497-1826.
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SCD Calendar

August

24 SCD Users' Group
(SCDUG)

September

9-10 SCD UNIX Basics Class

24 SCD UNICOS
Orientation Class

28 SCDUG

October

1-3 Conference on Parallel
and Distributed
Computing and Systems,
Pittsburgh

7-8 SCD UNIX Basics Class

15-16 SCD Advisory Panel

26 SCDUG

November

11-12 SCD UNIX Basics Class

16-20 Supercomputing '92,
Minneapolis

17 SCD UNICOS
Orientation Class

23 SCDUG

SCD DIRECTOR'S COLUMN

Fully booked class, conference show keen
interest in NCAR Graphics

by Bill Buzbee

Graphical display of information is vital to the atmospheric sciences;
thus, NCAR Graphics plays a major role in computer modeling in this
discipline. Over the past few years, SCD has steadily improved our
graphics capability by the addition of color film, video animation
technology, and enhancements to the NCAR Graphics package (see "The
view from SCD: New releases, features, and functionality in NCAR
Graphics"). The process continues; so it was appropriate for SCD to host
a class and a user conference focused on NCAR Graphics. This issue of
our newsletter reports on many aspects of that activity. Suffice it to say
that both the class and user conference were fully booked far in advance,
reflecting the value of the NCAR Graphics package. We are
tremendously pleased by the interest in the package and by these
associated developments.

Operating system and disk upgrades on shavano

Please note "UNICOS 6.1.6 now running on shavano." With this upgrade
of UNICOS, we were able to proceed with our plans to increase disk
capacity on the CRAY Y-MP8/864 (shavano) by about 30% (see "18
gigabytes of disk space added to Y-MP," in this issue). The disk upgrade
took place July 18, and should substantially improve both machine and
user productivity.

A review of SCD activities in 1991-and a look forward

The fifth issue of Supercomputing: The View from NCAR is now
available. This version covers a review of SCD activities during fiscal
year 1991 and planned activities for FY92-93. Since its inception in
1987, this document has proven to be pivotal in planning future SCD
projects. It is also an invaluable reference for SCD users and staff,
management at NCAR and the University Corporation for Atmospheric
Research, and key people in government agencies and laboratories.

Supercomputing: The View from NCAR can be obtained from Carol Hess
(e-mail: carol@ncar.ucar.edu; phone: 303-497-1205).

For more information about
these calendar items, send e-mail
to scdinfo@ncar.ucar.edu.
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The storm before the calm: Setting up NCAR Graphics
tutorial lab takes team effort

by Lynda Lester

When 40 applicants signed up for the NCAR Graphics
Tutorial Class before the official announcement went
out, SCD organizers knew they were in trouble; fears
were confirmed when the number of lab attendees
reached 74.

There was going to be a heat problem.

Steve Chapel of the SCD Maintenance Group
(SCDMG) ran some estimates: with 100 pieces of
equipment drawing an enormous load of power, and
90 people (students and staff) emitting 700-900 BTUs
each, the Damon Room would quickly become a
Dutch oven-a 20°-per-hour temperature increase was
one early forecast.

"We figured we'd chill the room to freezing, and the
weather in there would change every 15 minutes,"
joked Scott Quinn of SCDMG. "People would have to
dress in layers. They'd start out in overcoats and peel
down to beach wear."

Heat was a tough problem to solve in preparing for
the largest hands-on class ever offered at NCAR.
Phylecia Brandley, head of the Distributed Services
and Scientific Visualization Group, helped coordinate
much of the set-up activity. She explained how SCD
addressed the situation.

A 20° -per-hour temperature
increase in the Damon Room
was one early forecast.

"The SCDMG team covered the plate-glass windows
of the Damon Room with black plastic to keep out
heat and light," she said. "They cooled the room
beforehand and didn't turn on any of the machines

I

The man and the challenge: Lee Carter prepares to
unload monitors for the approaching NCAR Graphics
Tutorial Class. (Photo by Bob Bumpas.)

until just before class. They installed fans to pump in
cool air in the morning, and another fan to suck hot
air up the flue in the fireplace.

"I rented a giant spot cooler and they hooked it up to
a conduit. So during class there was a large, metallic
hose snaking across the floor and blowing cold air into
the inner lab."

The strategy worked: the temperature started out at
65° and rose to 780; although the room grew
noticeably warmer, no one complained.

How to borrow 37 workstations, in one
easy lesson

Meanwhile, with two students slated for each
workstation, there was the matter of acquiring 37
computers. Phylecia worked with Bob Lackman, head
of the Scientific Visualization Group (SVG), and Lee
Carter of User Services to obtain the equipment. IBM
generously loaned a RISC System/6000 550 server

eCD 0IJ7=H'a I
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Before: The network configuration begins to take shape. (Ph
Bumpas.)

After: In the fully configured lab, students tackle tough assi
class. (Photo by Bob Bumpas.)

and 20 X terminals. Silicon Graphics, Inc. supplied
four SGI Indigo workstations, and Sun Microsystems
provided an IPX workstation and a SPARCstation 2.
With the help of User Services' Bryan Goda, Lee
wrangled the last 11 Sun workstations from various
parts of SCD.

"The X terminals didn't come with color monitors,"
Lee added, "so we had to rent 20 of those. We rented
70 upholstered chairs with wheels; we also brought in
an extra ten tables to hold the equipment."

Thick-wire, thin-wire,
I "IfEthernet: A network maze

"The lab setup was interesting,"
Phylecia said, "and incredibly
complex. The X terminals were all
hooked up to the RS/6000. The
RS/6000 and the 17 other
workstations were connected to
DIRnet, the NCAR Directors'
network. A DIRnet connection
from crestone, the SCD central file
server, allowed the 13 diskless
SCD Suns to boot up."

LOto by Bob

SCD had to know in advance the
power requirements and hardware
configuration for every workstation
and monitor. An enormous amount
of physical wiring was necessary,
including thick-wire and thin-
wire lines as well as a maze of
extension cords; extra power to the
Damon Room was permanently
installed. Scott Hayes of SCDMG
worked long hours to complete the
wiring and setup. Scott Quinn,
who did most of the coordinating,
and Don Morris, head of the
Networking and Data Com-
munications (NADC) Group, were

gnments during on call the weekend before the
tutorial. Paul Hyder of NADC
hooked up the LANalyzer to
monitor network performance.

It was a neat job. Cables and connections were, for the
most part, invisible, and when everything was ready,
the Damon Room seemed to have been designed from
the outset as a computer lab.

System software: Testing, one, two, three

Weeks before the class, Lee did a quick spin-up on the
Motif window manager and built user environments
for all 37 logons; he worked with George Fuentes and
Mark Uris of the Distributed Services Group (DSG) to
make sure a sample color monitor would run properly

4 JULY/AUGUST 1992
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A crew of collaborators

_ eLLLWAXl me+N- c: LJV m C "It took a half-dozen people two full weeks to put that
conitributors room together," Phylecia said. "All told, half of SCD

was involved in the effort, one way or another. The
SCD woiuld like to extend its appreciationi SCD User Services Section, two groups in High-
to the following companies for their Performance Systems and Networking, both groups in
contributions tothe NC Graphics Tutorial.. Distributed Services and Scientific Visualization, and
Class: the outside vendors worked closely together. That took

cooperation. Needless to say, everyone has a full-time
* IBM Corporation, for the loan of a IBM job; this was extra."

RS/6000 550 server ad 20 X Staitions
A bit ruefully, she smiled and added, "We'll probably

* .ilicon Graphics, Inc., for ihe loan of four never have a class that big again."
SGI Indigo workstations

Lynda Lester is a writer/editor in the Documentation Group
i;Sun Miicroystemsior the loan of an iPX within the SCD User Services Section.

workstation and a sPARCstation.

on an IBM X terminal. As class time drew near, Mark
and George set up system software and userids on the
RS/6000 for the 20 X terminals.

Ed Arnold of DSG set up system software and userids
for the 13 Sun workstations. Don Middleton-Link and
John Clyne (SVG) installed and tested NCAR
Graphics on the four SGI workstations, while Greg
Woods (DSG) verified that the name resolvers worked
on all the equipment and arranged for Internet
Protocol number changes and a subnet number.

Once the laboratory had taken shape, it was time to
check equipment performance, user environments, and
supporting files for the tutorial. Mary Haley of SVG
and Lee Carter tested performance by having all 37
workstations compile code or run ctrans simultane- -
ously. They also compiled and translated the examples
that students would shortly be using. "It's a good
thing we did," Mary said. "A couple of the examples
core dumped on some of the workstations, even Don Middleton-Link and John Clyne of SCD's
though they ran just fine on the others. So we Scientific Visualization Group test graphics software
contacted Dave Kennison [SVG], who gave us some for the tutorial. (Photo by Bob Bumpas.)
bug fixes."

JULY/AUGUST 1992 5

I I



First NCAR Graphics Tutorial Class draws a crowd

The first NCAR Graphics Tutorial
Class, brought to users by popular
demand, was a success. The class
registration limit had been
advertised at 40; stunned by an
overwhelming number of
applicants, SCD relented and let
87 students through the door.

The course was offered June 15-
17, running each day from 08:30
to 17:00. Mornings were given to
lecture sessions, while hands-on
labs extended through the
afternoons. (Seventy-four attendees
did the hands-on exercises on
workstations in the Damon Room;
due to lack of space, the other 13
worked on their own office
computers at NCAR.)

SVG members Dave Kennison (standing) and Mary Haley discuss Ezmap Adrianne Middleton-Link, SCD
with General Atomics' Joe Freeman during the NCAR Graphics Tutorial graphics and applications software
Class. (Photo by Bob Bumpas.) specialist, taught the class. She

was assisted during the hands-on
labs by the following helpers:

* Cheryl Craig (NCAR's
Atmospheric Chemistry
Division)

* Fred Clare, Mary Haley, Dave
Kennison, Bob Lackman, Tim
Scheitlin, and Tom Wilsher
(SCD's Scientific Visualization
Group)

* Lee Carter, Sally Haerer, Ken
Hansen, Peter Morreale, Tom
Parker, and Susan Smith (SCD's
User Services Section)

Cheryl Craig of NCAR's Atmospheric Technology Division, center, helps
Paula Theophilos (Science Applications International Corporation) and Class material ranged from a
Brian Schieber (NASA/Goddard Space Flight Center) with hands-on lab review of the basic Graphical
exercises. (Photo by Bob Bumpas.) Kernel System (GKS) to an in-
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depth study of mapping,
contouring, and areas. The
following subjects were included:

* Getting started with NCAR
Graphics in a UNIX environment

* NCAR View

* System Plot Package Simulator
(SPPS)

* Gridal

* Plotchar

* Softfill

* Areas

* Ezmap

* Conpack

For the "grand finale," users were expected to color-
fill contours over a global map.

The class had its rocky points-many people had
hoped to study the Autograph utility, for example.
"We understand the need for an Autograph tutorial,"
said Adrianne, "but we're still working on the
documentation. It will be some time next year before
we'll be able to offer that."

Overall, however, comments were positive. "A lot of
users said the class was just what they needed,"
Adrianne noted. "The Step by Step Guide to
Contouring and Mapping, a draft version of the first
NCAR Graphics tutorial guide, was given to class
attendees. Although it still has a few bugs, it was well
received; it's a great improvement over the old
documentation." (See "The view from SVG: New
releases, features, and functionality in NCAR
Graphics," in this issue, for more information on SCD

Adrianne Middleton-Link demonstrates the Areas utility. (Photo by Carlye
Calvin.)

documentation plans.) Adrianne believes the
improvements suggested by this class of pioneers will
make the Step by Step Guide an excellent educational
tool.

In the future, SCD hopes to present the material more
frequently at NCAR to smaller groups. SCD also
hopes to offer on-site tutorial classes at user locations
starting in early 1993. If you are interested in this
service, contact SCD User Information (e-mail:
scdinfo@ncar.ucar.edu; phone: 303-497-1225).
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User conference is most popular in SCD history

by Lynda Lester

"When I sent out invitations, I said this would be an
informal conference," said Bob Lackman, head of
SCD's Scientific Visualization Group (SVG). "What I
didn't tell you was that it would be so informal you'd
have to sit on the floor."

From the podium, he gazed around NCAR's Main
Seminar Room-which, at this particular moment, was
filled to capacity. People were figuratively hanging
from the rafters and literally clogging the aisles.

One hundred forty-five participants attended the first
NCAR Graphics User Conference, held at the Mesa
Lab in Boulder June 17-19. They came from
Hamburg and Halifax, Paris and Madrid; from Korea,

"Not enough chairs," says Bob Lackman to a
capacity crowd at the NCAR Graphics User
Conference. (Photo by Bob Bumpas.)

Australia, and South Africa. The Air Force Space
Forecast Center and the National Marine Fisheries
Service sent representatives; so did Dupont and
Chevron, Stanford and Yale. It was the most popular
user conference in SCD history.

Users were especially
interested in putting NCAR
Interactive through the
hoops.

"A glance at the program shows we have a lot of
information packed into a day and a half," said SCD
Deputy Director Pete Peterson, welcoming attendees.
"One of the most important aspects of this conference
is the opportunity to share our plans for upcoming
versions of NCAR Graphics. Let us know if we're on
the right track, and if these changes will improve your
productivity."

"I'd like to stress that we not only want to pass
information to you, but get it back," added Bob. "We
want your feedback."

The users weren't shy. In the meetings to follow, they
raised a myriad of questions and voiced many strong
opinions. The SVG staff got what they'd asked for:
input. (See "What next? Users help chart the future of
NCAR Graphics," in this issue.)

Plenary sessions and special interests

From the start, the conference had been of, by, and for
NCAR Graphics users. Months before, Bob had sent
them a survey asking what topics should be addressed.
The final agenda was structured so that plenary
sessions covered subjects with the most general
appeal; a variety of optional "concurrent" sessions,
offered by both SVG and users, spoke to special
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interests. Five plenaries and
fourteen concurrent sessions were
given, and a panel discussion
topped off the program. (For
reports on all these presentations,
see "The view from SCD: New
releases, features, and functionality
in NCAR Graphics" and "Notes
from the field: Users tell of
innovative NCAR Graphics
applications," in this issue.)

During breaks, people strolled out
onto the mezzanine to partake of
coffee, cola, and baked goods.
Conversation echoed off terrazzo
floors as participants traded
running commentaries and new
ideas.

Proto demos Fascinating! Us
seven workstat

For two hours late Thursday Bumpas.)

afternoon, a row of workstations in
the lobby drew a crowd of onlookers for hands-on
software demonstrations. Users were especially
interested in putting NCAR Interactive through the
hoops. Still in prototype form, NCARI is a an
interactive graphical application planned for release
with Version 4.0 of NCAR Graphics.

Other workstations displayed tools interoperable with
NCAR Graphics, including:

* LinkWinds, an interactive visualization package

* The Grid Analysis and Display System (GrADS), a
tool for earth-science visualization

* Envision (interactive software for the analysis and
display of large geophysical datasets)

* The Scientific, Interactive, and Extensible
Visualization Environment (SIEVE), a simple
interface to netCDF and NCAR Graphics

* The Visualization Terrain Application (VISTA), a
tool for terrain data visualization

;ers check out interactive graphics utilities at two of the
ions set up for software demonstrations. (Photo by Bob

During the demo session, users also visited the NCAR
Graphics booth, where they could verify that their site-
representative information was correct in the NCAR
Graphics database. "This is important, since Version
3.2 of NCAR Graphics will be offered at a 50% or
more discount to sites having VMS Version 3.00 or
UNIX Version 3.01 or 3.1. If our information about
site representatives is wrong, some users could miss
out on the offer," said Susan Smith of SCD User
Services.

Another hot item was the Video Lab tour, held
downstairs in Room 19G. Here users could see
animation in action on SCD's new visualization
equipment.

Birds of a feather, private consultations

During birds-of-a-feather (BOF) sessions, users and
SVG staff met for give-and-take on issues ranging
from trouble reports to installation consulting. (See
"SCD, users trade tales at informal BOFs," in this
issue.)

JULY/AUGUST 1992 9
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At a catered lunch and a Colorado-style barbecue
dinner, participants took advantage of further
opportunities for discussion.

The end of the line

At noon on the last day of the conference, Bob offered
some closing remarks to the overflowing crowd in the

SMain Seminar Room. "A lot of work goes into
producing a conference, and SCD worked hard to pull
this one off," he said. "I'd like to give special
recognition to coordinators Janie Young and Laura
Morreale, who handled the logistics from beginning to
end. And I'd like to thank you all for showing up; this
has been a tremendous turnout."

Giving a dangerous smile, he concluded: "At this time
I'd like to ask you to fill out the conference evaluation

Conference coordinators Janie Young and Laura forms in your packets. If you are not so inclined, two
Morreale discuss on-site logistics. (Photo by Bob six-foot-tall, 280-pound men are waiting outside the
Bumpas.) door to encourage you."

Exchanging nervous glances, attendees filled out their
Participants also signed up for private 20-minute forms.
appointments with ten staff members. On the last
afternoon, a steady queue of information-hungry users Lynda Lester is a writer/editor in the Documentation Group
passed through the SVG offices. within the SCD User Services Section.

Even at the social events, attendees pressed staff
members for information ...

Getting to know you

"At the reception [on the eve of the conference], I met
some people I'd only known through e-mail," said
SVG software engineer Ethan Alpert. "We talked
about visualization tools, software, and NCAR
Graphics in general. Users were asking a lot of
questions; they were jumping all over us. They were
still anxious to talk at 10:30 p.m., when I left."

..................... ...... ....... .............................. ........... . ......... .. .............
FEWO .................. . ..... ........................... ....... .. ........... .............. ...................... ................................................................ .......... ........... .... ......................................................................
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The view from SCD: New releases, features, and
functionality in NCAR Graphics

by Brian Bevirt and Lynda Lester

Editor's note: Staff members from the Scientific
Visualization Group (SVG) and SCD made a number
of presentations at the NCAR Graphics conference,
summarized here.

Coming soon to a workstation near you

At the outset of the first morning's presentations,
conference chair and SVG head Bob Lackman detailed
the schedule of coming NCAR Graphics releases.
Currently, he said, NCAR Graphics is at Version
3.1.3 for UNIX systems and 3.0+ for VMS systems.
Users can look for the UNIX- and VMS-supported
Version 3.2 in the first quarter of 1993. A major
documentation upgrade will also be released at that
time.

Version 4.0 of NCAR Graphics can be expected in
late 1993 or the first quarter of 1994. It will be based
on UNIX and include the NCAR Command Language
(NCL) interpreter plus graphical user interfaces (GUIs)
for some utilities. "All we're promising is to have XY
plotting, contours, and maps," Bob said. "If we can do
more for Version 4.0, we will."

New capabilities in NCAR Graphics
Version 3.2

Dave Kennison of SVG introduced a series of
upgrades being made to NCAR Graphics utilities, and
John Clyne, also of SVG, described enhancements for
NCAR View that will be included in Version 3.2.
Dave described a number of UNIX system changes,
such as three new directories that will contain
associated codes, C bindings with new examples, and
detailed programmer documentation. The Areas,
Ezmap, Conpack, Plotchar, Isosrf, and Labelbar
utilities have all been improved, and the Bivar support
utility is being upgraded to "official" status as part of
the package.

Dave also discussed the improvement and expansion
of example programs. All codes now use only the
most current routines, and the ncargex command will
include codes for videos along with all the examples
used in the upcoming NCAR Graphics Tutorials.
Examples using the new C bindings will also be
available.

John described new tools, functionality, and GKS
output devices to be supported by the NCAR View
package. The new tools support multiple file formats:

I -

Tim Sheitlin talks about data flow environments. "The
conference was a good opportunity to see how users are
applying NCAR Graphics," he said later. "We work on
developing and testing code; it's nice to get a real-world
perspective of how it's actually being used." (Photo by
Bob Bumpas.)

..........

..... .........

..... ..... ....... ... ................ .. ....... . . ......... ................. .................. .............................................. ................................................................ ............. ........................................................................................... ... .... ....
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Ethan Alpert points out the NCL internal data model on
a diagram of NCAR Interactive functionality. (Photo by
Bob Bumpas.)

NCAR Raster Image Format (NRIF), Sun, the X
Window System, Hierarchical Data Format (HDF),
and the AVS image format. (Editor's note: The AVS
image format can be read into the Application
Visualization System [AVS] data flow environment,
which is a product of Advanced Visual Systems [AVS],
the company.) The new tools also support format
conversion, color quantization, and image cropping
and scaling.

Functionality improvements to the ctrans, ictrans,
med, and idt commands include new output devices,
advances in command-line interfaces, access to new
fonts, and support for faster animation (from memory).
The new Graphical Kemal Standard (GKS) output
devices include X Window System, ANSI-standard
CGMs (American National Standards Institute/
Computer Graphics Metafiles), and PostScript.

The secrets of video animation

Scientific animation starts with creating imagery, said
Don Middleton-Link, SVG animation systems project
leader. The next stage, performed at a workstation, is
previewing and tuning the imagery for animation; the
final stage is "printing" animation on videotape.

NCAR Graphics is useful for animating because it's
flexible, can be used with desktop animation tools, and
facilitates annotation. The package is also
incorporating new functions for "contouring" dense
global data. While using the Areas and Contour
utilities on dense data takes a lot of computation time,
two new routines in Version 3.2-MAPTRI (an
inverse transformation routine in EZMAP) and CPCIA
(a color-index-to-cell-array routine in Conpack)--can
be used to get the same visualization, faster.

SVG is working on a video UserDoc, which will be
accompanied by a video supplement. These will offer
guidelines for video productions, examples of "do's"
and "don'ts," and information on hardware, software,
and tape formats. In the meantime, Don offered the
following checklist for producing high-quality
animations: Make your text large (at least 3% of the
frame); use line widths of 2 or greater (otherwise the
lines will flicker); use a black background; use white,
yellow, or green for text (not blue or red, which
smear); and keep the imagery uncluttered. For
scientific work, the standard rate of 30 frames per
second is not "sacred"; 10, 5, or even 1 frame per
second is OK.

The Text and Graphics System (TAGS), NCAR's
network multimedia printing resource, now has video
capability. Currently in friendly user testing, TAGS
video accepts CGM, HDF, Sun, NRIF, X Window
Dump (XWD), and AVS input; it can produce VHS,
SVHS, and U-matic-SP output. TAGS video will be
released for production this fall. Shortly thereafter,
more input formats will be available (including the
Silicon Graphics raster image format and PostScript),
along with other new features. Users will also be able
to put multiple files on one tape.

For more information on the Mesa and Foothills
interactive video animation labs, contact Don
Middleton-Link (e-mail: don@ncar.ucar.edu; phone
303-497-1250).

Why NCAR Interactive? Some design issues

Ethan Alpert and Jeff Boote of SVG explained why
they came up with the functionality of NCAR
Interactive, a major new graphics application that will

. .... .. ...... ... .. ... .. .. .... .....ilrl i~................. . ..... . . .. .......... ... .. . .... ... .... ltlll:,: :: ::1::.: I::~:~l::i'-;: :: . ::lllfllltillt lllt lill ll:1
........ .. ............... ........
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be incorporated into NCAR Graphics Version 4.0.
NCAR Interactive is needed because creating
visualizations takes a great deal of time with NCAR
Graphics, the NCAR Graphics learning curve is steep,
and SVG wants to better support new workstations.

One of the biggest design issues has been discovering
what scientists mean when they say "we want
interactive graphics," Ethan said. Two distinct
capabilities need to be considered when defining
interactive graphics. First, users must be able to
specify, modify, and annotate plots without compiling
a program. Second, users must be able to select,
explore, process, and analyze data conveniently and
efficiently without writing a program; they must be
able to probe and apply analytical functions to data by
pointing and clicking on the plot, interacting directly
with the plot to understand the data. By means of a
graphical user interface (GUI), NCAR Interactive will
support both these capabilities. In addition, well-
designed GUIs have been proven to maximize speed
of learning and minimize usage
time, error rate, and recall time.

An integral component of NCAR
Interactive will be the NCAR
Command Language (NCL). This
script/command language provides
interactive data access and
interpretation as well as an
extensible infrastructure for future
development. Key to the design of
NCL are the necessary set of math
and system functions and a syntax
that is simple and intuitive.

A new programming interface to
NCAR Graphics will be
implemented to support the
development of NCAR Interactive.
This new interface, called the
high-level utilities (HLUs), will
contain graphics state-managing
code to handle multiple instances
of plots and data and break plot
rendering into discrete pieces or
segments. Specific design
considerations for the HLUs are to
create a consistent calling interface

in both C and Fortran and allow for incremental
updates and modification to plots once they have been
created.

User input has been a main factor in the design of
NCAR Interactive. User surveys, surveys from the
Department of Energy and NASA, recommendations
from the Scientific Programs Evaluation Committee
(SPEC), and many interviews with scientists have
provided direction. From this research, SVG has
determined that in addition to being interactive, NCAR
Interactive ought to be easy to learn and use, permit
easy data access, and allow flexible data processing. It
should handle multidimensional data and PostScript
imaging, and use C and Fortran bindings for a calling
interface.

A number of projects similar to NCAR Interactive
have been initiated at other sites, Jeff said. But in
many cases these sites cannot provide support and
maintenance or produce adequate documentation, and

Don Middleton-Link and Jeff Boote wrestle with nests of cables as they
interface video (analog) technology with computer (digital) technology.
(Photo by Bob Bumpas.)
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the functionality of such packages is incomplete or
application-specific. In addition, licensing and
distribution problems may arise.

The nuts and bolts of NCAR Interactive

Ethan and Jeff also spoke on the functionality of
NCAR Interactive. As seen in Figure 1, a library of
HLUs forms the base of the application. HLUs are a
new programming interface that will supplement, but
not replace, existing NCAR Graphics utilities. With
HLUs, users will no longer have to know the order of
function calls to produce output. This is because
HLUs are resource-driven (that is, argument-driven)
rather than Fortran-call-driven. Users will no longer
have to be familiar with GKS or Areas; plotting
details are hidden. HLUs will also integrate related
utilities that are often used together.

NCL, an interpreted command language that uses
some constructs from Fortran 90 and some constructs

John Clyne describes his experience using NCSA's
Ximage with NCAR Graphics to animate images on
workstations. (Photo by Carlye Calvin.)

14

specific only to NCL, sits on top of the HLUs. NCL
contains built-in math and system functions; it also
contains functions and procedures that can be built
from user Fortran, C, or NCL source code. NCL
operates in both line-by-line immediate mode and
batch script mode, and supports multiple data formats
for input. Its data model is similar to that of the
network Common Data Form (netCDF). NCL will
provide interactive data access and an extensible
environment for processing data prior to visualization.
It will also allow sites that have developed custom
data storage conventions to use NCAR Interactive.

Going up another level, the GUI is a point-and-click
visual interface to NCAR Graphics that runs on an X
Window System display. Whereas NCL is a tool for
programmers, the GUI can be used with ease by
nonprogrammers. The GUI is a what-you-see-is-what-
you-get (WYSIWYG) tool for producing publication-
quality graphics. It can be used for creating plots,
changing plot characteristics, accessing and exploring
data, and associating data with a plot. The "saving
state" feature will enable the user to exit the program
and continue from the same place at a later time.

NCAR Interactive will support users with multiple
skill levels, decrease time spent building
visualizations, create an infrastructure to build on,
allow interactive data analysis and exploration,
provide a system to handle data in multiple formats,
and establish a mechanism for user contributions.

Ethan and Jeff stressed that NCAR Interactive is an
evolving application, and user input is welcome.
Contact Ethan (ethan@ncar.ucar.edu) or Jeff
(boote@ncar.ucar.edu) with your needs and
suggestions for NCAR Interactive.

Porting NCAR Graphics into data flow
environments

Tim Scheitlin of SVG described his work operating
NCAR Graphics through data flow environments such
as the Application Visualization System (AVS) from
Advanced Visual Systems and the Explorer
environment from Silicon Graphics. He discussed
some benefits of using NCAR Graphics this way, such
as creating plots without writing code, distributing
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processing tasks among a variety
of specialized computers, and
labeling plots with a point-and-
click interface. He noted that
various NCAR Graphics features
(such as mapping) are not
supported in certain data flow
environments, and described some
disadvantages of porting NCAR
Graphics into data flow
environments.

Tim noted that NCAR Interactive
will provide many of the features
offered by data flow environments.
He concluded that current data
flow environments are a nice
complement to NCAR Graphics
because they allow access by
nonprogrammers, simplify the
labeling of plots, and operate
interactively. However, NCAR
Graphics is much more flexible
and offers many more features, so
its programmatic interface and batch-processing
approach are not yet completely replaceable.

Interoperability of NCAR Graphics

Fred Clare and John Clyne discussed ways of using
non-NCAR tools to complement the functionality of
NCAR Graphics. Fred noted that the interoperability
of NCAR Graphics results from the use of standard
languages (Fortran and C), graphics standards (GKS),
and standard graphics file formats (CGM). Fred
discussed ways to import NCAR Graphics plots into
tools that provide easy ways for users to create high-
quality plots-for example, drawing packages like
Canvas 3.0 from Denebra Corporation and desktop
publishing packages like FrameMaker from Frame
Technology Corporation.

Fred described a procedure for importing an NCAR
CGM into Macintosh applications via the PICT format
and listed vendors who support the translation of
CGMs to PICT files. (For more information on
importing NCAR Graphics into Macintosh
applications, consult the SCD UserDoc "Interactive

Figure 1. The design of NCAR Interactive

Modification of NCAR Graphics Plots via Macintosh
Applications." See the Documentation department in
this issue for ordering information.) He also listed
packages that import and export CGMs and named
vendors who provide CGM generators and viewers.
He concluded by observing that difficulties must be
overcome by users who import CGMs into other
packages: "Interoperability has moved from impossible
to just hard."

John described his experience using the National
Center for Supercomputing Applications' Ximage with
NCAR Graphics to animate images on workstations.
He reiterated that effective animation rates require
image storage in system memory, because the I/O time
associated with images stored on disk causes too much
delay. He showed how RAM size limits both image
resolution and animation run time; he offered
suggestions for getting the most animation from
limited-memory resources. John summarized the
procedure and the resources he uses to produce
effective desktop animation sequences.

............. .............. .. .. .................................. .... . ....... ............... . .. ................... ... .... ........... ......................... ... ........... .. .. ...... ..... ......... ....................... ........... .... .. ... .. .... .................... ................... .......
. .. ............................ ...................... ........................ .. ... ...... .. ............................................... .. . . ......... ..... ... .... ........................................................ ......................................................................... ........... ................................................................................................................. .................................................................. ........- .1 ........................... ....................................................................... ........... ................................................................................................................................................................ ........ ..................................................................................................... ...................................................................................

What will NCAR Interactive look like?
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A new approach to documenting
NCAR Graphics

Brian Bevirt of the SCD User Services Documentation
Group described current plans for updating the design
and content of all NCAR Graphics documentation. He
discussed usability problems inherent in docu-
mentation that describes the software element by
element, then proceeded to explain the task-oriented
approach used in the upcoming NCAR Graphics
tutorials.

SCD presentations

(See "Notes from the field: Users tell of innovative
NCAR Graphics Applications" for presentations given
by users.)

Speaker Topic

Bob Lackman Schedule of Coming
NCAR Graphics
Releases

Dave Kennison What's New in
John Clyne Version 3.2

Don Middleton-Link Interactive and
Production Video
Animation

Ethan Alpert Design of NCAR
Jeff Boote Interactive

Ethan Alpert NCAR Interactive
Jeff Boote Functionality

Tim Scheitlin Considerations in
Porting NCAR Graphics
Modules into Data Flow
Environments Such as
AVS or EXPLORER

Fred Clare Interoperability of
John Clyne NCAR Graphics

Brian Bevirt NCAR Graphics
Documentation

The new user documentation for NCAR Graphics will
consist of three parts: 1) an introductory "getting
started" document that provides necessary background
information about the software and its documentation;
2) tutorials that help users learn and explore the
functionality available in the software; and 3)
reference material in the form of online man pages.
As soon as new documents can be released for all
NCAR Graphics utilities, the existing document set
will be retired. The first tutorial, Step-by-Step Guide to
Contouring and Mapping, was used in the first NCAR
Graphics class and will be released in December 1992.
(See the article "First class in NCAR Graphics draws
a crowd" in this issue for details about the class.)

When NCAR Graphics Version 4.0 is released, new
document sets will cover the interfaces being added to
the Fortran interface. The NCAR Command Language
(NCL) and the graphical user interface (GUI) will
each be covered by similar document sets: an
introduction, tutorials, and man pages. In addition, the
GUI will provide online documentation in the form of
context-sensitive help screens. Brian concluded
with an appeal for user input to NCAR Graphics
documentation, and he still wants to hear from any
users with ideas for improving the documentation of
this software. You may contact him via e-mail:
brianb@ncar.ucar.edu.

Brian Bevirt and Lynda Lester are writer/editors in the
Documentation Group within the SCD User Services
Section.
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NCAR Graphics in action

Editor's note: Participants at the conference
exchanged information on application-specific
uses of the NCAR Graphics package. The

following examples show how several users
employ NCAR Graphics to visualize data.
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Using NCAR Graphics-Example 1

This graphic was supplied by Anne Messenger
of the Cooperative Institute for Research in
Environmental Sciences (CIRES), Boulder,
Colorado. The Contours application within
CRDtools, a group of X Window System climate-
research applications, uses the Conpack, Velvct,

and related NCAR Graphics routines to graph up
to four files. The graph title, line style, labels,
shading, contour interval, and so forth are all
controlled by the information the user supplies in
the window prompts. The emphasis is on black-
and-white graphs for publication.
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Using NCAR Graphics-Example 2

This graphic was supplied by Richard Early of the
Stanford Linear Accelerator Center at Stanford
University. The graphic portrays finite-element
meshes for the study of particle accelerator

magnetics. In this example, only calls to SET3 and
LINE3 were used. The figure shows the location
of a bedstead conductor that generates the field to
be studied.
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NH5CON
BACKWARD SIGDOT TRAJECTORIES WITH TWO-STEP ADVECTN

CHOSEN , PARTICLES GROUP PLOT

START TIME= 24.00 HR INPUT FILE=M4TAO3

Using NCAR Graphics-Example 3

This graphic was supplied by Tom Warner of the
Department of Meteorology, Penn State
University. It portrays trajectories that are traced
backward in time for a series of air parcels
released on the 1000-millibar surface. These
trajectories were computed using a menu-driven,
interactive system to analyze the Penn State/
NCAR mesoscale model results for a case of

frontogenesis near the Gulf Stream in the winter
of 1986. In this application, FL2INT, WTSTR,
CURVED, PLOTIT, and other related NCAR
Graphics routines were used to graph the
trajectory paths. The trajectories show that some
of the air parcels originated over the warm waters
of the Gulf Stream, while other parcels originated
farther to the north over the cooler waters.
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Notes from the field: Users tell of innovative NCAR
Graphics applications

by the SCD User Services Documentation Group

Editor's note: University users and scientists from
around the country made a number of presentations at
the NCAR Graphics conference, summarized here.
SCD neither endorses nor has availability information
about the software presented in this article; however,
the Scientific Visualization Group (SVG ) is working
with the user community to find a mechanism that
allows the community to share their software
contributions.

Mac attack: Interactive NCAR Graphics
for the Macintosh

Roy Mendelssohn, a scientist with the National Marine
Fisheries Service (NMFS) of the National Oceanic and
Atmospheric Administration, has been porting versions
of NCAR Graphics to run on Macintoshes since 1986.
System 7, the present version of the Macintosh
operating system, allows communication between
applications, which makes possible dynamic
previewing and editing of NCAR Graphics without
quitting the Fortran program. This is accomplished by
sending a "vanilla" Computer Graphics Metafile
(CGM) file to a drawing or graphics program, such as
Canvas 3.0, using "Apple Events."

Roy showed examples of graphics produced by the
NMFS Pacific Fisheries Environmental Group using
NCAR Graphics on the Mac. He demonstrated
dynamic previewing and editing by drawing contours
on a map, making changes to mapping and contour
options, and displaying and editing the results. He also
discussed some design features that would allow
NCAR Graphics to work better in an interapplication
communication environment.

Roy's main point was that communication between
programs designed for special uses (drawing programs
like Canvas or Adobe Illustrator, data visualization
programs like Spyglass View or Format, or

illustration-editing programs like PhotoShop) may be a
better paradigm than having one big program that does
it all. The new NCAR Interactive is an example of the
latter. Why reinvent the wheel, Roy asked. Instead of
creating still another drawing tool, let's use a tool that
has already been developed; let the specialized
applications communicate with each other. However,
Roy acknowledged that this is hard to do in a UNIX
environment, and that NCAR Graphics has a UNIX
focus.

Roy humorously called his interface the Model
Interface Acronym Overload (MIAO), admitting that
it's the "cat's meow" compared to other interfaces.
MIAO supports the three main Macintosh Fortran
compilers and can run in a surprisingly small amount
of memory. For example, one of the illustrations Roy
used, though it portrayed a map of the West Coast and
contoured data on a grid that was 20 ° of latitude by
20 ° of longitude, required less than 1 megabyte of
RAM.

"A researcher can never be
sure if an artifact is in the
original data or generated by
the projection of 3-D onto
2-D." (panel)

Many users expressed an interest in having SCD
support this type of interactive NCAR Graphics for the
Macintosh. (Editor's note: SCD will be investigating
this possibility.)
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Going with the flow: Interactive interfaces

Several users at the conference reported that they had
begun developing interactive window-based interfaces.
Gary Granger of NCAR's Atmospheric Technology
Division (ATD) and Harry Jenter of the U.S.
Geological Survey described a visualization interface
they had written, called SIEVE (Scientific, Interactive,
and Extensible Visualization Environment). Their
group consists of four hydrologists and two
programmers who run numerical models of rivers and
estuaries. They needed an interface that combined
Graphical Kemal Standard (GKS) graphics, Fortran
software, data from multiple sources, and a UNIX
environment. SIEVE is an X Window System
application that provides a single interface between
public domain tools such as netCDF (Network
Common Data Form) and plotting routines based on
GKS, such as NCAR Graphics.

The system is versatile, enabling immediate plots for
everyday scientific work, as well as a link from raw
data to publication-quality graphics. The user selects
the subsets of data to be used (lists of all the attributes
of the data are displayed, taken from netCDF files).
Although not all of NCAR Graphics is integrated into
SIEVE, it does contain options for using Autograph
(X-Y plotting), Velvct (vectors), polylines (GKS), and
contouring.

Graphical ocean simulations

James Corbin and Harsh Anand of the Experimental
Center for Mesoscale Ocean Prediction (ECMOP)
project reported on the development of a software
toolbox that enables research scientists to test
numerical ocean prediction models in a real-time
operational environment. ECMOP is a special project
of the Institute of Naval Oceanography (INO). The
ECMOP Modular System (EMS) has a point-and-click
graphical user interface and runs on workstations
under UNIX and the X Window System.

For data, ECMOP uses a commercial relational
database management system (EMPRESS), which is
accessed via a data model, the Naval Environmental
Operational Nowcast System (NEONS) software
library developed at the Navy Research Library (NRL)
in Monterey. Data can be stored in either raw form or

Gary Granger (NCAR's Atmospheric Technology
Division) describes SIEVE, an interface com-
bining GKS graphics, Fortran software, data from
multiple sources, and a UNIX environment.
(Photo by Carlye Calvin.)

as "metadata" (that is, information about the data is
given along with the data). NCAR Graphics is used to
interactively visualize the datasets and model output
and to plot the results from the model evaluation tests.
Satellite images are visualized using PV-WAVE
software.

EMS can provide many kinds of graphics, including
line and color-filled contour plots, vectors overlaid on
maps, and line plots. Harsh also demonstrated that
EMS can animate images by converting NCAR
Graphics metafiles to the Hierarchical Data Format
(HDF) and using Ximage software from the National
Center for Supercomputing Applications. Jim noted
that scientists still mostly use batch processing at INO,
but that this "almost interactive" system is catching on
rapidly. To become truly interactive, Harsh said, each
pixel will need to "know" about its underlying data.
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"Envision"-ing large geophysical datasets

Envision, an analysis-and-display system for large
geophysical datasets, is being developed at the
University of Illinois at Urbana-Champaign under a
grant from NASA. Project team member David
Wojtowicz explained that Envision consists of a
metadata browser and editor, a metadata management
system, a set of links to feed data to existing
visualization tools, and a set of custom-designed
visualization, analysis, and data manipulation tools.

"Visualization tools that
handle four terabytes of data
per day don't exist." (panel)

Under normal research conditions, it is often necessary
to store large datasets in multiple files of varying data
formats. This makes visualization difficult, since the
researcher must keep track of which files contain
particular data and because files must be processed
individually. Envision, however, can deal with data
contained in multiple files. After files are loaded, the
variables and dimensions contained within the files are
merged together into a table display. Data can then be
accessed in terms of variables and dimensions rather
than files and indexes.

A convenient point-and-click interface makes Envision
a user-friendly application. The software functions in a
distributed modular environment that can be connected
to existing graphics tools and packages such as NCAR
Graphics. Various popular data formats such as
netCDF are supported.

The team plans to have a limited working version of
Envision ready by mid-August, and a releasable
version ready by January 1993, David said.

Freud: The "analyst" of NCAR Graphics data

Freud is an OpenLook/X Window System interface to
NCAR Graphics plots. Joe Sirott, a programmer with
the Joint Institute for the Study of the Atmosphere and
Ocean at the University of Washington, developed

Freud to meet a need within his department to easily
create publication-quality graphics based on two-
dimensional datasets. Using OpenLook, he developed
a graphical user interface that provides a point-and-
click interface to adjust attributes of plots generated by
NCAR Graphics. Joe refers to Freud as a "framework
for NCAR Graphics." Freud does not analyze data-it
simply reads data and allows the user to quickly make
formatting and attribute changes. The design goals for
Freud were to keep it simple and make it easy to use.

Input to Freud is a netCDF file, which the user can
actually "drag and drop" into the view window. Freud
offers three capabilities: mapping, contouring, and
vectors; two of these-mapping and contouring-are
based on NCAR Graphics.

Joe designed Freud to conform to OpenLook standards
by associating buttons and menus with similar
functions throughout. This consistency makes Freud
intuitive for the user. The user may save the state of
the Freud window at any time. This allows changes to
be restored and further manipulated. Also,
configurations may be saved and restored.

After opening a Freud window, the user sees the base
window that is divided into three horizontal regions.
The menu bar region contains standard OpenLook
options for manipulating files and customizing
window properties. The next region, the "object bar,"
displays three icons that represent the three types of
plots available in Freud-maps, contours, or vectors.
To select one, the user simply clicks on one of the
icons. When this is done, a button appears in the third
region of the window that allows the user to actually
display and manipulate the plot, which always appears
over a map.

Virtually every parameter for mapping and contouring
available with NCAR Graphics software is also
available through Freud. Pop-up windows to adjust
parameters, such as projection, display area, contour
values, line style, fill patterns, and color, are invoked
through an intuitive mouse interface. Because Freud
allows the user to invoke several "instances" of a plot,
several contours or vectors may be incorporated into a
single graphic.

........... ......................... ............. ............... ..................... ............. .............. .......... .........................
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Why the name Freud? Joe thinks of Freud as an
"analyst" for NCAR Graphics. A member of the
session audience suggested that the German word
freude means "joy" and that, probably, Freud is a joy
to use. Joe agreed that this tool has made life easier
for him and other users at the University of
Washington.

NetCDF popularity grows for data access

Russ Rew of the UCAR Unidata Project described the
network Common Data Form (netCDF). NetCDF grew
out of the Fortran-only Common Data Form (CDF)
developed by NASA, and now includes a C interface.
A key design goal for netCDF, Russ said, was to
"build a firewall that would insulate applications from
the data." NetCDF uses the concept of metadata, in
which information about the data is carried with it. It
is both an interface for scientific data access and a
software library to implement the interface. NetCDF
also provides a machine-independent format for
representing scientific data. Together, the interface,
library, and format support the creation, access, and
sharing of scientific data.

NetCDF is gaining popularity because it is useful for
supporting access to diverse kinds of scientific data in
heterogeneous computing environments and for
writing application software that does not depend on
application-specific formats. It is freely available via
anonymous File Transfer Protocol (FTP) to
unidata.ucar.edu via the pathname pub/netcdf/
netcdf.tar.Z. Russ demonstrated several software
packages that use netCDF for data access, including
IVE (developed in the Department of Atmospheric
Sciences, University of Washington), Ynot (developed
for Unidata by MacDonald Dettwiler), and Spyglass
Dicer.

Animation brings separated data together

Lee Elson is a scientist at the Jet Propulsion
Laboratory, where he is involved with gathering and
studying data provided by the Microwave Limb
Sounder (MLS) aboard the Upper Atmosphere
Research Satellite (UARS). UARS was launched on
September 11, 1991. The MLS is returning large
amounts of high-quality data and is likely to continue
to do so over the next decade. The analysis of these

data led to the well-publicized discovery of chlorine
monoxide, which causes depletion of the ozone layer
high above the arctic regions of the earth.

While these data are high quality, they pose a problem
of analysis and visualization because they are widely
separated and are also time-dependent. Analysis is
done using a CRAY Y-MP computer, a Silicon
Graphics IRIS, and an Abekas digital disk recorder.

Animation of the UARS data is an important part of
data analysis for scientists, because it presents a
continuous, dynamic view of changing data values that
is difficult to perceive when individual frames are
repeatedly redrawn. Contours move especially well
with animation. One tool used by Lee and others
studying the satellite data is known as LinkWinds
(link windows). LinkWinds is a graphical user
interface that allows the linking of datasets and

Visualization is critical for making sense of
massive data generated by simulations of solar
magnetic and convection fields, says Peter Fox
of NCAR's High-Altitude Observatory. (Photo by
Bob Bumpas.)
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plotting software to move quickly through data and
provide color animation representing the sparse
satellite data.

"Is there a way to organize
data storage according to a
higher paradigm than bits
and bytes?" (panel)

PolyPaint helps researchers explore
their data

Bill Boyd (NCAR's Mesoscale and Microscale
Meteorology Division) described how the PolyPaint
3-D graphics package helps researchers analyze their
data, and Bob Lackman (SVG) discussed plans for
integrating PolyPaint with the NCAR Interactive
visualization environment. PolyPaint computes and
displays complex structures within 3-D data fields
using either shaded-surface rendering or simple
volumetric rendering. It includes both an interactive
Motif interface and a command-line interface that can
be called from a Fortran program.

Bill described scientific research procedures that
require data visualization. Researchers use data
visualization in various research activities to locate
areas of interest and identify erroneous data. He
showed the ways PolyPaint software facilitates the
analysis and exploration of scientific data. Bob noted
SVG's plans for incorporating PolyPaint functionality
into NCAR Graphics' interactive interface. Even
though PolyPaint already has an interactive interface,
NCAR Graphics will eventually provide a consistent
user interface for all of its functionality. PolyPaint will
probably be incorporated into NCAR Graphics at
Version 4.1 or 4.2.

Mesoscale modeling that's fast and
user friendly

University professor Tom Warner explained that the
Penn State University/NCAR Mesoscale Model
(MM4) has traditionally been used for research

applications. A few years ago, however, the model
was converted for use in routine weather predictions,
such as detecting microbursts at airports and
pinpointing thunderstorm complexes. Data generated
by the MM4 is now being used not only by scientists,
but by operational forecasters: public-service
broadcasters, students of weather analysis, and
directors of scientific field projects (who must make
fast decisions, such as whether or not to send up
research planes, based on model output).

Operational forecasters must interact easily and
quickly with model-generated data, getting the
information "out on the street" so it can be
immediately useful. To support this need for real-time
graphics, and to facilitate model intercomparison by
providing a set of forecast products that match other
models and conventional displays, Penn State
developed a special menu-driven, interactive system
based on NCAR Graphics. The system runs on an
IBM RISC System 6000/550, and in the past few
years has become an indispensable aid to both
forecasting and research activities.

Interactive menus form the heart of the user-friendly
system. On the analysis menu, a forecaster can select
one of several display options (such as horizontal,
cross-section, or skew T-log P); choose from a long
list of variables (e.g., streamlines, wind arrows,
absolute vorticity, and temperature), specify the level
(from surface to 100 millibars), and determine the
forecast hour. From a diagnostic menu, the user can
use mathematical operators and variable types to
analyze data. Forecasters can generate their own
custom-tailored output fields, and the point-and-click
interface makes data visualization fast and easy.

Conforming to standards pays off at NERSC

The use of NCAR Graphics at Lawrence Livermore
Labs began long before NCAR developed and released
graphics based on GKS functionality. Scientists at the
National Energy Research Supercomputer Center
(NERSC) have used NCAR Graphics on their Cray
computers, where it was installed on top of local
graphics libraries. These libraries offered great
flexibility, allowing output to be piped directly to
multiple output devices such as graphics terminals and
files.
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When NCAR released its GKS-based graphics
package, NERSC installed GRAFPAK-GKS on their
Crays. This decision was prompted by the desire to
continue to offer functionality that users were
accustomed to and also to accommodate the gradual
move toward UNIX platforms within the center.
GRAFPAK-GKS is available for many UNIX
environments.

Chris Anderson, systems analyst in the User Services
division of NERSC, discovered that, as the interface
between NCAR Graphics and the GRAFPAK-GKS
packages developed, only minor modifications were
necessary in both packages in order to achieve 100%
compatibility. He has worked with NCAR Graphics
since 1988 and has installed the software on the
CRAY 1, 2, X-MP, and Y-MP, as well as Hewlett-
Packard and Sun workstations. In his presentation, he
discussed a few of these changes, but noted that they
were easy to implement and that he was able to
maintain functionality for the users.

Graphics animation sheds light on
Sun's interior

When we experience the effects of magnetic solar
activity, such as the aurora borealis, we have a sense
that we are witnessing phenomena that are huge in
scope. However, scientist Peter Fox of NCAR's High-
Altitude Observatory can tell us that what we observe
is only a small indication of the much larger and more
complicated phenomena that occur beneath the surface
of the sun.

Visualization, and especially animation, of data
concerning the interaction between magnetic fields and
convective plasma flow in the interior of the sun is
critical to solar scientists. These scientists use
visualization and animation to help make sense out of
a massive amount of information gathered as the result
of numerical simulations. With the assistance of Don
Middleton-Link (SVG), Peter showed how, using
NCAR Graphics routines, animation of two-
dimensional data dramatically reveals both
compression and expulsion of the magnetic and
convection fields beneath the surface of the sun.
Through this mechanism, scientists have been able to
discard some earlier theories about the dynamics of
these interactions.

Some thorny issues plague solar physicists' attempts
to further visualize numerical data pertaining to the
sun's interior. First is the actual volume of data, which
is stretching the limits of NCAR's Mass Storage
System to store and the ability of the CRAY
Y-MP 8/864 to process. The second is the current
limit in displaying three-dimensional, time-dependent
combinations of scalar and vector data. Another
consideration is the need to display great detail in
animations that are close to the data source and to
filter out detail for more distant projections of the
same data; too much detail tends to make for a
confusing graphic. For scientists to fully benefit from
animation as a viable method for meaningful
interpretation of data, these problems must be
resolved.

GrADS provides practical tool for earth
science visualization

Brian Doty of the Center for Ocean-Land-Atmosphere
Interactions at the University of Maryland described

David Wojtowicz (University of Illinois at
Urbana-Champaign) explains Envision, an
interactive software package for the analysis
and display of large geophysical datasets.
(Photo by Bob Bumpas.)

JULY/AUGUS 199......2. . .. . . . .. . .. . . .. . . . ... . 2

25

. . ......... . ..... .............. ....

Tll)un.......... ........................ .... ............................. .......... .............I ....... .......................................................................... ..... ... .............................

F -: - - :-: -:". - - -- - - -- - .~. . ~ :.~ ~ ~ ~ ..: ...........-..

fI

A

JULY/AUGUST 1992



the Grid Analysis and Display System (GrADS),
which has been in use for about two years. Brian, a
meteorologist with strong computer science skills,
developed this customized system to meet his center's
needs for visualization in climate modeling, numerical
weather prediction, and ocean modeling. For data
access, Brian devised an efficient file format described
by a general metadata scheme. The data may be
operated on via a simple and powerful expression
capability, then displayed using built-in vector
graphics routines that provide maps, charts, contours,
streamlines, and animation. The system has a
programmable interface and runs on UNIX (under the
X Window System) and DOS-based personal
computers.

To deal with large datasets, one of Brian's main
design goals was to make GrADS fast; conference
attendees were impressed by its subsecond response in
displaying two-dimensional graphics. Brian noted that
he intends to support other data formats such as
netCDF and GrIB. However, he also felt there is a
need for creation of a data description language that
will enable programmers to deal with all kinds of data
formats.

Panel says: More science, less programming

Bob Lackman moderated the last session of the
conference, a panel discussion on what new
functionality would be desirable in scientific graphics-
and visualization.

"Researchers need every bit
of precision they can get."
(panel)

Harry Jenter from the U.S. Geological Survey said that
from a scientist's point of view, he would like to do a
lot less programming than he does now. Better visual
paradigms and more flexibility in existing software
would help, he said. He also advocated better
interoperability between software and more
quantitative visualization.

During the panel discussion, Tom Warner from Penn
State University describes the need for publication-
quality graphics. (Photo by Bob Bumpas.)

Tom Warner from Penn State University spoke of the
need for publication-quality graphics. Because the
output used in research to define physical processes
can't be used in trade journals, Tom and his
colleagues have had to use Adobe Illustrator. to "pretty
up" NCAR Graphics output for publication. This is
difficult and represents a significant bottleneck in
productivity.

HAO's Peter Fox was interested in better ways of
displaying three-dimensional vector fields. A
researcher can never be sure if an artifact is in the
original data or generated by the scheme creating the
two-dimensional display (that is, by the projection of
3-D onto 2-D using some mapping). Software
designers should start looking towards more
interactive visualization and a closer link between
graphics and the original data, he said; the scientist
needs to be able to view the 3-D field from many
angles quickly to get the true direction of vectors.
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Presentations from the users

(See "The view from SCD: New releases, features, and functionality in NCAR Graphics" for presentations
given by SCD.)

Speaker Affiliation Topic

Roy Mendelssohn

Gary Granger

Harry Jenter

James Corbin
Harsh Anand

David Wojtowicz

Joe Sirrot

Russ Rew

Ethan Alpert

Lee Elson

Bill Boyd

Bob Lackman

Thomas Warner

Chris Anderson

Peter Fox

Brian Doty

Bob Lackman,
moderator

Pacific Fisheries Environmental
Group, Southwest Fisheries Science
Center, National Marine Fisheries
Service, National Oceanic and
Atmospheric Administration

NCAR Atmospheric Technology
Division
U.S. Geological Survey

Institute of Naval Oceanography

University of Illinois at Urbana-
Champaign

University of Washington

Unidata Project, University Cor-
poration for Atmospheric Research
SCD Scientific Visualization Group

NASA/Jet Propulsion Laboratory

NCAR Mesoscale and Microscale
Meteorology Division
SCD Scientific Visualization Group

Pennsylvania State University

National Energy Research
Supercomputer Center

NCAR High-Altitude Observatory

Center for Ocean-Land-Atmosphere
Interactions, University of Maryland

SCD Scientific Visualization Group

An Interactive NCAR Graphics for the
Macintosh Using System 7 and Canvas 3

A Simple Visualization Interface to netCDF
and NCAR Graphics

EMS: A Modular System for
Oceanographic Model Evaluation

Interactive Software for the Analysis and
Display of Large Geophysical Datasets

Freud: An OpenLook/X Window System
Framework for NCAR Graphics

NetCDF Data Access in Applications

Animating Spatially Sparse Atmospheric
Data: UARS/MLS

PolyPaint in NCAR Graphics

Use of NCAR Graphics for Interactive
Real-time Analysis of Mesoscale Model
Output

Using NCAR Graphics with a Commercial
GKS Package

Visualizing the Interaction of Convection
and Magnetic Fields in the Interior of the
Sun

COLA-GrADS: The COLA Grid Analysis
and Display System, A Practical Interactive
Tool for Earth Science Visualization

New Functionality in Scientific
Graphics/Visualization
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James Corbin from the Institute for Naval Ocean-
ography talks about new functionality in scientific
graphics and visualization. (Photo by Bob Bumpas.)

James Corbin from the Institute for Naval Ocean-
ography said that much of the data he deals with is
LaGrangian-tracking buoys in currents, for
example-and it's hard to match the data with the
model. He is often asked to put 3-D drifters into a
model, but hasn't yet found a way. He would like to
steer the model in addition to tracking it, so that as a
simulation evolves he could use scroll bars, change
coefficients, and so forth to alter the results. In short,
he would like to be able to integrate graphics output
with the model while the model is running.

Brian Doty from the University of Maryland observed
that data visualization is made more difficult by the
large number of existing data formats. Some people
think data should all be put in the same format;
general formats such as netCDF can be useful, he
agreed. But he would like to have a tool for easily
looking at existing data, and he suggested that some
sort of data description language needs to be
developed.

i JTII9 i i ii1 I i ii .. .. ..
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When the panelists finished, Bob opened the floor to
questions from the audience. One user said that the
Earth Orbiting Satellite (EOS) is generating a huge
database accessed by many people around the world.
While tools are being developed to visualize the data
from remote sites, this development is lagging behind
the establishment of the database itself. He felt that
distributed processing will become critical in the next
ten years.

Speaking of large databases, Bob added that
visualization tools that handle four terabytes of data
per day don't exist. Unless software develops, he said,
we're going to have a lot of bits falling on the floor.
Gabor Fichtinger from the Center for High-
Performance Computing (University of Texas, Austin)
then posed the question: Is there a way to organize
data storage according to a higher paradigm than bits
and bytes? Peter agreed that this was an interesting
idea, since researchers need every bit of precision they
can get; accuracy is lost when data is brought into
byte and metafile formats.

Another user said that there should be a way to
describe topological information; this represents a
different set of needs from that of the atmospheric
sciences community.

Bob reiterated comments from a colleague who said
that graphics tools are not extensible enough for
discipline-specific flexibility, are difficult to use, and
do not link the visual to the analytical process. Bob
said that in the future, visualization tools for science
will have to exist in a heterogeneous computing
environment. Panelists and audience alike agreed that
graphics packages will have to offer improved
capability for interactively probing data onscreen as
well as improved output quality for publication.

Juli Rew is head of the Documentation Group within the
SCD User Services Section. Brian Bevirt, Lynda Lester, and

Sara Van Dyke are writer/editors in the group.
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SCD, users trade tales at informal BOFs

by the SCD User Services Documentation Group

"What's a 'bof'?" asked a puzzled user from a country
halfway around the world.

"It stands for 'birds-of-a-feather' session," said Sally
Haerer, head of the SCD Consulting Office.

"But what's a 'birds-of-a-feather' session?"

"It comes from the phrase 'birds of a feather flock
together'-which means that people with a common
interest like to discuss things with each other."

Recounting the story, Sally smiled. "It was an amusing
question for an old conference-goer. We used to call
them 'birds-of-a-feather' sessions; then we just
pronounced the letters and said 'B-O-Fs'; now we call
them 'bofs', and it's a joke. All conferences have
'bofs' these days; if you're an attendee, 'bof' is an
understandable term. It makes you think twice when
you try to explain 'bof' to someone who might not be
practiced with this country's little philosophical
sayings."

At the NCAR Graphics conference, three BOFs were
originally scheduled; others formed spontaneously as
users grabbed the chance to question consultants and
offer feedback. Important issues were raised at these
get-togethers; see "What next? Users help chart the
future of NCAR Graphics" for a discussion of how
SCD plans to follow through.

The sessions listed below provided a chance for an
informal, two-way exchange of information.

Participants air NCAR Graphics usage issues

Bob Lackman, head of SCD's Scientific Visualization
Group (SVG) and Sally Haerer hosted a discussion of
NCAR Graphics usage issues. Two significant new
services were requested by participants: an NCAR
Graphics e-mail group and a repository for software
contributions.

The e-mail group would allow users to raise questions
and concerns about NCAR Graphics in an open forum.
Other users and SVG staff could then discuss answers
and solutions to problems in a way that conventional
documentation does not allow.

Users also want to contribute NCAR Graphics codes
to a central repository so everyone can access a wider
variety of examples and ideas for their own projects.
These user-contributed codes would not be supported
by SCD, and they might not run on a wide range of
computer systems. Even so, conference participants
felt strongly that such a repository would be a
valuable resource to the NCAR Graphics user
community.

SCD is in the process of following up on both of these
requests.

NCAR Graphics for VMS

Bill Boyd from NCAR's Mesoscale and Microscale
Meteorology (MMM) Division talked with users about
a VMS Version 3.2 of NCAR Graphics. SCD is
responsible for development and support of both the
generic and the UNIX versions of NCAR Graphics,
Bill said, while MMM is responsible for the VMS
version. In the past, there have been full-blown ports
of NCAR Graphics for VMS; however, MMM is now
moving to a mixed VMS/UNIX environment.
Developing a VMS Version 3.2 of NCAR Graphics
would be costly and MMM doesn't have the resources
to implement it.

In view of this situation, a range of possibilities has
been discussed. On one hand, users would like a full
VMS Version 3.2 of NCAR Graphics; the other
extreme would be to have no VMS support at all. An
intermediate solution appears necessary.

One alternative would be to have a 3.2 Version
containing only the NCAR Graphics utilities (the
NCAR Graphics package is comprised of three parts:

JULY/UGUS 199U2I 29 ME

JULY/AUGUST 1992 29



NCAR Graphics utilities, Graphical Kemal Standard
[GKS], and Computer Graphics Metafile [CGM]
translators). VMS users in MMM have said they'd be
able to live with a utilities-only package, and MMM is
planning to port such a version when SVG comes out
with 3.2 for UNIX. This VMS Version 3.2 would not
include GKS or the CGM translators, and users would
need to lay the 3.2 utilities on top of the 3.0 Version
of NCAR Graphics or on top of an alternative GKS
system such as DEC Graphics.

Another alternative would be to develop a VMS
version with the utilities and GKS but not the CGM
translators; this would take a good deal more effort.
MMM is not enthusiastic about the prospect, Bill said,
since DEC GKS is cheap, reliable, and provides good
support.

(Editor's note: Conference evaluation forms indicated
that a significant number of VMS users were
concerned about reduced support for the VMS version
of NCAR Graphics. If the demand continues, SCD will
be exploring alternatives for continuing support.)

The intricacies of installation

Mary Haley, a software engineer in SCD's Scientific
Visualization Group, hosted a BOF called "UNIX
Systems Supported, the Installation Process, and
Installation Consulting." Ten users talked about what
computer architectures NCAR Graphics installs on
automatically; they also discussed machines on which
the package installs with only a few changes. Mary
told users what to do if the installation process fails on
a supported architecture, and how to get installation
help on unsupported systems. The group then
discussed SCD's future plans for installation software
and consulting.

Development priorities for netCDF

Russ Rew of Unidata led about a dozen participants in
a birds-of-a-feather session to discuss network
Common Data Form (netCDF) issues. The main topics
of discussion were priorities for future developments
and enhancements of netCDF. Areas of development
that were discussed included:

* Progress on netCDF operators.

* Packed netCDF data.

* The National Center for Supercomputing
Applications' netCDF/HDF project (HDF stands for
Hierarchical Data Format).

* The rewrite of ncgen/ncdump utilities to support
tabular data.

* Support for storage of heterogeneous structures.

* A C++ interface for netCDF.

* The need for more netCDF conventions.

* Browser tools for netCDF.

* Porting to more platforms and performance
optimizations.

* The SILO extensions from Lawrence Livermore
Labs. (SILO is an application programming interface
for reading and writing scientific data. It is based on
the netCDF calling sequence, but has added two
new primitives: directories and groups. Directories
allow a file to be organized hierarchically, and
groups allow related data to be grouped together.)

The group also discussed the current resources used
for netCDF maintenance and development, and where
other resources might come from.

From XGKS to X Windows

Other BOFS included a presentation on X Window
System color map management, led by SVG software
engineer Jeff Boote, and a session on XGKS, given by
Steve Emmerson of Unidata.

Juli Rew is head of the Documentation Group within the
SCD User Services Section. Brian Bevirt and Lynda Lester
are writer/editors in the group.
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What next? Users help chart the future of NCAR Graphics

by Lynda Lester

It was late afternoon. The NCAR Graphics User
Conference was over, and things had quieted down in
the offices of the Scientific Visualization Group
(SVG). Now that users and staff alike had shared wish
lists and plans, what did the future look like for
NCAR Graphics? SVG head Bob Lackman summed
things up.

"A big purpose of this conference was to get feedback
from the users," he said, "and we did get that
feedback. We'll be reviewing all the input, making
adjustments to priorities and schedules according to
what we learned. "

First, he said, SVG will organize an NCAR user group
with an e-mail alias. SVG also plans to publish an
NCAR Graphics newsletter, possibly twice a year; this
will be a way to keep users informed on software
developments more often than the occasional release
notice.

At the conference, users expressed a keen interest in
sharing software: they want to make available to
others in the user community their own interfaces and
extensions to NCAR Graphics, as well as related tools.
"We saw about a half-dozen interactive interfaces to
NCAR Graphics being built by various groups," said
Bob. "This shows both the demand and a requirement
that we keep our graphics extensible, so that users can
always add on to the package as specified by their
own needs."

Additionally, a number of users wanted:

* An SVG-supported Macintosh version of NCAR
Graphics

* Continued support for VMS

* The release of high-level utilities first, as part of the
move to NCAR Interactive

* NCAR Interactive availability, as soon as possible

* Another NCAR Graphics User Conference in 1994,
coincident with the release of Version 4.0

"We're going to look into all these things," Bob said.
"We're also writing up a conference summary, which
we'll send out by e-mail in a few weeks."

Apparently, the end of the NCAR Graphics conference
was for SVG the beginning of a new period in
software development that will produce a more
flexible and road-worthy graphics package in the years
to come.

Lynda Lester is a writer/editor in the Documentation Group
of the SCD User Services Section.
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SOFTWARE NEWS

STARPAC on shavano upgraded to version 2.08 A

On Monday, June 15, the STARPAC library on generation of different random numbers than those
shavano was updated from version 2.07 to 2.08. This produced by STARPAC 2.07. It also includes a minor
is a description of the new version, quoted directly modification to the subroutine used by the NLS family
from the Installation Document for STARPAC 2.08. of routines to compute the number of good digits in

the results of a user-supplied nonlinear model. Finally,
"STARPAC 2.08 corrects an error in STARPAC's changes in the declaration blocks for each of the
ARIMA modeling and forecasting subroutines. This STARPAC subroutines will result in improved
error causes the estimated model parameter values and portability."
the computed forecasts to be incorrect when the series
mean is not zero. Errors in the reported covariance No changes were made to the user interface to
matrix and the standard errors of the estimated STARPAC.
ARIMA model parameters are also corrected.

Please direct questions or concerns to Dick Valent
"In addition, STARPAC 2.08 includes a modification (e-mail: valent@ncar.ucar.edu; phone: 303-497-1302).
to the uniform random number generator, used by
NRAND and NRANDC, that will result in the

UNICOS 6.1.6 now running on shavano A

On July, 7 the CRAY Y-MP8/864 (shavano) began contact the consultant on duty with any questions or
running the UNICOS 6.1.6 operating system. SCD has problems; send e-mail to consultl@ncar.ucar.edu or
conducted extensive tests under this system and call (303) 497-1278.
expects the change to be nearly user-invisible. Please
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SYSTEMS NEWS

18 gigabytes of disk space
added to Y-MP

On 18 July, the CRAY Y-MP 8/864 (shavano)
gained an additional 18 gigabytes of disk space.
Users now have a default 10 megabytes of
permanent disk space in their home directories, up
from the original 1-megabyte default.

The command

quota -v

will show you your available permanent disk
space in blocks (4,096 bytes per block).

Class sheds light on UNIX

The SCD UNIX Basics Class will be held from
09:00-15:00 Mountain Time in the Director's
Conference Room at the NCAR Mesa Lab on the
following dates:

September 9-10
October 7-8
November 11-12

(Wednesday-Thursday)
(Wednesday-Thursday)
(Wednesday-Thursday)

This free, two-day class introduces you to the
basics of UNIX. Topics covered include essential
UNIX commands; UNIX file permissions; I/O
redirection, pipes, and filters; job processing; the
vi editor; UNIX e-mail; and basic C shell features
such as history, aliasing, simple scripts, and shell
files.

UNIX Basics is a popular hands-on class and
often has a waiting list. To increase your chances
of getting into the class you want, register early.
To register, send e-mail to scdinfo@ncar.ucar.edu
or call the SCD course-enrollment line at (303)
497-1225. (Note: This class or equivalent
knowledge of UNIX is a prerequisite for the
UNICOS Orientation Class.)

Gain some illuminating tips
on UNICOS

The UNICOS Orientation Class will be held from
08:30-16:30 Mountain Time in the Damon Room
at the NCAR Mesa Lab on the following dates:

September 24
November 17

(Thursday)
(Tuesday)

The class introduces UNIX/UNICOS programming
tools and the NCAR computing environment, and
requires a good understanding of basic UNIX.
Topics covered include make and makefiles, shell
scripts, NCAR hardware and access methods,
Mass Storage System commands, CFT77 and
CF77, library and segldr considerations, fmgen,
the NQS (Network Queueing System) batch
system, job accounting, graphics facilities, and
debugging with cdbx.

Please register in advance by sending e-mail to
scdinfo@ncar.ucar.edu or calling the SCD course-
enrollment line at (303) 497-1225.

A good idea: Early registra-
tion is advised for the UNIX
Basics Class. Call (303)

/ 497-1225 or send e-mail to
scdinfo@ncar.ucar.edu.
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DOCUMENTATION

This department lists recently released SCD
documents, which you can order by phone or
electronic mail. Instructions for obtaining printed
copies of SCD documents appear under "SCD
Documentation Orders" on the back cover of this
newsletter. Instructions for obtaining copies of
online documents appear at the end of this
department.

IRJE document updated again

"IRJE: Using the NCAR Internet Remote Job
Entry System," Version 5.2, June 1992 (53 pages)
is now available. This document explains how
university users can use IRJE to submit jobs
directly from their local host computer to the Cray
computers, the Mass Storage System (MSS), the
Text and Graphics System (TAGS), and the high-
speed laser printer at NCAR.

With this release, the interactive IRJE database
replaces the .ntwkparms file as the means for
users to update their registration information.
Also, IRJE will now pass on to TAGS any
parameters and values that are valid for TAGS,
including new values and parameters that are
created as new output devices become available.
(Previously, IRJE only accepted the most popular
subset of TAGS parameters and values.)

This document is also available online via
anonymous File Transfer Protocol (FTP)
to ftp.ucar.edu, with the pathname of
docs/networking/irje. The "IRJE Quick Ref-
erence" card has been updated to include these
changes.

(Editor's note: IRJE has been upgraded to meet
current and future demands, while maintaining the

interface many users know and depend on to get
their work done. The next issue of SCD
Computing News will feature a account of this
upgrade.)

Pick up a new
documentation catalog

The User Documentation Catalog, June 1992 (48
pages) is now available. It describes all SCD-
produced UserDocs, as well as recommended Cray
Research documentation. The catalog contains
listings of online documentation available via
anonymous File Transfer Protocol (FTP) and gives
instructions for obtaining these documents. It also
lists local man pages on the CRAY Y-MP8/864
(shavano) and describes the hints command for
obtaining local online documents on shavano. In
addition, the catalog now contains information on
how to access the Daily Bulletin and the UNICOS
news command. An updated order form for SCD
documents is included in the catalog. Also, this
catalog and the order form are available online
via anonymous FTP to ftp.ucar.edu in the
docs/catalog subdirectory.

How to access the SCD
Daily Bulletin

The Daily Bulletin is an online daily status report
of all SCD computing systems. It is the most
current source of news about computing at NCAR,
giving information about hardware, software,
documentation, communication links, and
scheduled and unscheduled computer downtime.

The Daily Bulletin is prepared weekdays by the
SCD Consulting Office between 08:45 and 09:00
Mountain Time and again, if necessary, at 16:00.
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Interactive access

If you log on to the CRAY Y-MP8/864 (shavano),
the front-end computer (meeker), or one of the
NCAR divisional computers, type:

dailyb

IRJE access

If you use the Internet Remote Job Entry System
(IRJE), use File Transfer Protocol (FTP) to access
the computer named windom.ucar.edu. Once you
have logged on to your account, type:

get .dailyb filename

where filename is the name you assign to the file
on your computer.

MIGS access

If you use the MASnet/Internet Gateway Server
(MIGS) from your local computer, type:

nrnet dailyb filename

where filename is the name of the local file into
which the Daily Bulletin will be returned.

FIP access

The Daily Bulletin is now also available via
anonymous FTP in the top-level directory with the
filename dailyb. For directions on how to obtain
SCD documentation via anonymous FTP, see
"Obtain SCD documentation via anonymous FTP,"
below.

If you have questions, please contact the SCD
consultant on duty by sending e-mail to
consultl@ncar.ucar.edu or calling (303) 497-1278.

Obtain SCD documentation via
anonymous F'TP

A growing number of SCD documents are
available via anonymous File Transfer Protocol
(FTP) on the computer named ftp.ucar.edu. The
User Documentation Catalog, which includes
descriptions of UNICOS documentation, and the
SCD Computing News yearly indexes are also
available online. The complete list of online
documents is in the README file in the docs
subdirectory.

To obtain copies of online documents, follow the
steps below.

1. From your local computer connected to the
Internet, type:

ftp ftp.ucar.edu

or

ftp 128.117.64.4

2. When prompted for a logon name, type:

anonymous

Note: If your local computer is a Digital
Equipment VAX running VMS, you may need
to type:

"anonymous"

3. Enter your logon ID at the password prompt
and wait for the ftp> prompt.

If you're examining docs for the first time,
you may obtain a README file with a list of
the documentation categories (subdirectories)
currently available by typing:

...... .. .............. . .. ..... .... .................................... ............. . ..
................... . .... ....... . .... . ..... ... ...... . ....... . ....... .. ...... . ...... .......................................................... .. .. ............. ....... .... ....................................... ........................ ... . ....... ....... ..... .......... .......... ................. ................... ..... . .............................. .. .. ........ . . .... .. ........ . .. . ..... ... ...... ....... ...... ... .... ............ ............. ... ..... ..... ...... .... ...... .............................

............. ........ .. ... ... .......... ... ............................
.. . ............ ........ .......... .... ...... ..... . ............... ..... . ... . .. .. ................... ...... ........................ ............
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cd docs
get README
quit

You can read the README file using your
own system tools.

If you already know the subdirectory you
want, you can use the dir (or Is) command
within directories to list the contents.

4. To transfer a file to your present working
directory on your local computer, change
directories to the desired subdirectory of docs
and use the get command. For example:

where filename is the name of the file you
want to transfer.

Caution: If your local computer already has a
file with a name identical to the one you want
to transfer, your existing file will be replaced
with the new file. To give a file a new name
on your local computer, type:

get filename newfilename

5. To terminate the anonymous FTP session,
type:

quit

cd cray
get filename

[i cCID C ~v ° I cn I
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Conventions used in this newsler.

fold represents command names , optionsfilenamespt me
:::::::::::::::::::::'~:::: .::::~:;: :::::::::_:::::: ". . ... ::: ::::::.:::::::a me::: :::>..directore, and other items that must: be tyipeashon

Bold italics:represent variables where you provide the-substitution
:.(such as filename). In text, italics are used to highlightterminolog
beingdefined.

:il~i ::I : :::ll i:: :::- :.:: ::: .:: . ... . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . .. . . . . ... .. I:::: L: p

Courier is used for Fortran programs;..shellscripts, and screen ;.:._ .:.
'-:rl._.~rl~.:l: :::l:~:.:l:...: ~ :_-.::=:_ :::: .. ..................dispas

The. \ (backslash) followed b bpressing RETURN:when you are..,..
entering a command':allows you to continue the command on the:
next line. In UNIX, a \ escapes (ignores)-the nextcharacter..
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Trademarks: CRAY, SSD, CRAY Y-MP, and UNICOS are registered trademarks of Cray
Research, Inc. * CFT, CFT77, COS, SEGLDR, Autotasking, and CRAY X-MP are trademarks of
Cray Research, Inc. * IBM and RISC System/6000 are registered trademarks of International
Business Machines Corp. * AIX is a trademark of International Business Machines Corp. * DEC,
VAX, VMS, and DECstation are trademarks of Digital Equipment Corp. * EXABYTE is a
registered trademark of Exabyte Corp. * Macintosh is a trademark of Macintosh Laboratories,
Inc. * X Window System is a trademark of the.Massachusetts Institute of Technology * PostScript
is a registered trademark of Adobe Systems, Inc. * UNIX is a registered trademark of UNIX
System Laboratories, Inc. * Sun Workstation is a registered trademark of Sun Microsystems, Inc.
* Sun, SunOS, Sun-3, Sun-4, SPARC, and SPARCstation are trademarks of Sun Microsystems,
Inc. * ANSI is a trademark of American National Standards Institute, Inc. * Motif is a trademark
of Open Software Foundation * FORTRAN-lint is a registered trademark of IPT Corp. *
Connection Machine is a registered trademark of Thinking Machines Corp. * CM-2 and CM-5 are
trademarks of Thinking Machines Corp. * Auspex and NS 5000 are trademarks of Auspex
Systems, Inc. * Copyrights: NCAR Graphics is copyrighted software of the University
Corporation for Atmospheric Research. Note: Reference to a company or product name does not
imply approval or recommendation of that company or product to the exclusion of others.

Change of address form

O Add to mailing list L] Delete from mailing list D 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. Or include the above information in e-mail addressed to
sylvia@ncar.ucar.edu on the Internet.



SCD SERVICES DIRECTORY
PHONE

CONTACT (303) E-MAIL

General Information
SCD Consulting Office Consultant on Duty 497-1278 consultl
SCD Visitor/User Information 497-1225 sedinfo
SCD Course Enrollment 497-1225 scdinfo
Graphics Software Purchase Information 497-1201 scdinfo
Data Communications/Networking Mara Meehl 497-1301 ma
Research Data Archive Access Data Support 497-1219 datahelp
Project & User Number Assignment Rosemary Mitchell 497-1235 rosemary
Computing Resource Applications JoAn Knudson 497-1207 knudson
SCD Computing News Editor Lynda Lester 497-1285 lster
NCAR Switchboard 497-1000

Operations Information
Computer Operations Bob Niffenegger 497-1240 niff
Machine Room Operations Supervisor 497-1200 opns
Graphics Operations Andy Robertson 497-1241/42 andy
Tape librarian Sue Jensen 497-1245 sue
Output Mailing Mary Buck 497-1232 docorder

Documentation
SCD Documentation Information 497-1225 scdinfo
SCD Documentation Orders Mary Buck 497-1232 docorder

Sending Electronic Mail to NCAR Staff

Use the addresses in the e-mail column above and the appropriate network information below to send
e-mail to SCD staff:

" Internet address: name@ncar.ucar.edu (IP node 128.117.64.4)
" BITNET users: Use the BiTNET address name@ncario. 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 UserDoc "Using the NCAR E-mail System."
t- t~
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