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Bold represents command names, options, filenames,
pathnames, directories, and other items that must be
typed as shown.

Bold italics represent variables where you provide the
substitution (such as filename).

Courier is used for Fortran programs, shell scripts,
and screen displays.

The \ (backslash) followed by pressing RETURN when
you are entering a command allows you to continue
the command on the next line. In UNIX, a \ escapes
(ignores) the next character.

Trademarks: All brand and product names are trade-
marks or registered trademarks of their respective
holders. Reference to a company or product name does
not imply approval or recommendation of that com-
pany or product to the exclusion of others.
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Looking to the past and
to the future
by Bill Buzbee

With the decommissioning of the NSFNET
backbone on April 30, 1995, a revolutionary era
came to an end. The NSFNET was a remark-
able accomplishment that spanned only a few
years. NSFNET is a premier example of how

taxpayer funds can be used to seed and nurture the development of a
new technology that has literally changed the conduct of science, and is
now changing other components of our society such as education and
publication. Our sincerest thanks and appreciation to all-from net-
work technician to NSF program manager-who made the NSFNET
happen. And looking to the future, our best wishes to those who are
providing the commodity Internet. National and international network-
ing-with good quality of service at affordable rates-is vital to the
conduct of science and engineering. Readers of this newsletter are
encouraged to browse the related articles, including the article on the
Colorado Computational Science Fair.

A new era at NCAR is beginning with the expansion of the NCAR
Climate Simulation Laboratory (CSL) to meet the needs of the U.S.
Global Change Research Program (GCRP). With equipment currently
installed, the CSL can sustain up to three gigaflops of computational
capacity, and by this time next year, we hope to at least double that.
For more information, see "NCAR Climate Simulation Laboratory
expands."

Also looking to the future, please note the upcoming NCAR
Graphics Conference.
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NSF privatizes Internet,
establishes new high-speed

research network
by Dinah Zeiger

Editor's note: This article first appeared in the commercial backbone of dedicated high-speed
business section of the Denver Post on April 24, telephone lines linking and routing data traffic. The
1995, as "NSF books retreat from commercial foundation's computer network initially supported
network. " It has been edited and reprinted with its five national supercomputer centers. But it
permission. rapidly evolved into an academic and research

T he people who brought you the

Internet-the National Science Founda-
tion (NSF)-have transferred responsi-

bility for operating and managing the Net to a field
of commercial providers.

On Sunday, April 30, 1995, the foundation
handed over the last links of its NSFNET computer
network to a host of long-distance phone companies
and others.

Simultaneously, it launched a high-speed net-
work of its own that one day likely will become the
foundation for a new high-speed commercial net-

work. NCAR is one of the five sites on this new very-

high-speed Broadband Network Service (vBNS).
The NSF actually began phasing in the

changeover last year. There are now at least seven
national service providers-Sprint's SprintLink,
MCI Communications' Internet MCI, BBN Planet,
PSI, UUnet/Alternet, Netcomm, and Net 99. And
more are on the way. Their nationwide backbones
connect regional and midlevel networks. At four
key network access points (NAPs)-New York,
Washington, Chicago, and Palo Alto, California-
they interconnect with each other, where sophisti-
cated routers direct traffic to specific addresses.
Each is offering Internet connections and even SCD Director Bill Buzbee takes afinal look at the
some World Wide Web services. Extended Nodal Switching Subsystem (ENSS), NCAR's

In a sense, the NSF spawned an industry. When old T3 gateway to the Internet. The box has been
NSFNET was born in 1986, there wasn't a com- disconnected and will soon be dismantled (see "A new

mercial Internet. Certainly there was no national era for the Net, " opposite). (Photo by Carlye Calvin.)
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support tool, providing e-mail and user groups of
like-minded educators and scientists a means of
communicating easily and quickly. At the time of
shutdown, NSFNET included more than 1,000
education and research organizations.

The problem for the NSFNET was twofold:
cost and access.

No one guessed at the time that this network
connecting academic institutions and research
organizations would explode in popularity. It
became the backbone to which other regional and
local networks connected. The Internet Society
estimates there are now more than 50,000 networks
worldwide with 5 million machines connected. The
NSF couldn't continue to support the regional
networks attached to its backbone, so over a four-
year transition period the foundation will gradually
wean regional and midlevel networks that it has
supported.

In addition, the network was becoming increas-
ingly crowded with users who relied on it, not for
hard-core research, but for e-mail and communica-
tions. And, as its own research became more
sophisticated, the NSF needed more sophisticated
connections to get its work done.

On April 1, the NSF fired up its new network,
the vBNS. MCI won the five-year, $50 million
contract to run it. It's a private network, and it's a
screamer. The vBNS is state-of-the-art technology,

including ATM (asynchronous transfer mode)
switches, SONET (Synchronous Optical Network),
and high-speed routers. It will run over a pipe
capable of handling 155 megabits per second, three
times faster than current Internet links.

That's comparable, said Bernie O'Lear, associ-
ate director of NCAR's Scientific Computing
Division, to the difference in speed and capacity
between a rickshaw and a bullet train. "In our case,
we have machines fast enough to need that kind of
bandwidth," he said.

NCAR has one of the first projects that will use
the vBNS-a computer model that will combine
atmospheric and ocean research to simulate climate
changes. The project will study the merits and
demerits of distributing components of the model
between two supercomputer systems, run them
concurrently, and use the vBNS for interprocess
communication between distributed model compo-
nents. If successful, the project will demonstrate the
possibility of concentrating far more computing
power in an application than is available in any
single supercomputer center.

The vBNS won't be available to Internet users,
nor will it take the place of ordinary uses of the Net
in the five NSF supercomputing centers where it's
installed. It will be a kind of testbed for new
technologies that will ultimately evolve into the
next generation of networks. O

History in the making:

A new era for the Net
by Lynda Lester

The radical reconfiguration of the
Internet, which began last fall when
regional networks began switching from

NSFNET to private network service providers, was
completed at midnight on April 30, 1995. At that
moment, the venerable NSFNET backbone itself
was turned off.

"They've pulled the plug," says Paul Hyder,
SCD network engineer. "It's the end of an era. A
very discrete time period is over. The world has
changed."

SCD held a commemorative gathering on the
Day After to celebrate the transition ("The Internet
is dead. Long live the Internet."). Network engi-
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neers from nearby federal laboratories and universi-
ties talked with SCD staff and NCAR users,
remembering with nostalgia the Net of Old: a
simple, hierarchical system with many tributaries
and one trunk line.

By contrast, the new Net is bewilderingly
complex. There are many trunk lines-at recent
count, at least seven commercially sponsored
service providers, each maintaining their own
national backbone. Every provider connects to one
of four network access points-hub-like entities
that switch traffic between the different providers.
Meanwhile, another organization (called the routing
arbiter) maintains a database of routing information
for all the networks, and a very-high-speed Back-
bone Network Service (vBNS) connects the five
NSF metacenters.

"It's mind boggling," says Paul. "The Internet
is at least five times more complicated than it was,
and growing-it's large, heterogeneous, there are
lots of entities. I'm not sure any human or group of
humans can comprehend it. It's no longer possible

to have a picture of the whole thing. This makes the
job we do in networking more challenging and
infinitely more complex."

Marla Meehl, head of SCD's Networking
Group, adds: "It will be interesting to see how this
architecture evolves. This design will go down in
history as either a great idea or a major disaster.
Certainly it's history in the making. So far, things
seem to be going quite well-although there are
sure to be problems we haven't even thought of."

he cautions that the Net has gone from a
single source of connectivity to multiple

sources, which introduces an inherent instability.
With no central authority, what will ensure that the
vendors, many of whom are business competitors,
communicate? Reachability is the main concern.
For instance, if a user has always been able to
access a library in Belgium and suddenly can't
connect, how can the source of the problem be
determined? Who's responsible-Sprint, MCI, a
network access point, the routing arbiter? How do
network administrators resolve these kinds of
problems? Because so many companies are in-
volved, this new model requires cooperation at a
level never seen before.

"It's reminiscent of when the first Internet went
into place," Marla notes. "When I came to NCAR I
spent a long time tracking down problems-packets
getting lost, university users complaining that they
couldn't get to NCAR. At that time there was a lot
of finger pointing because the system was new and
no one knew whose fault things were. But slowly
and surely the software and hardware stabilized, the
routers and bridges got better, and people got more
educated. For the last six or seven years the system
has been quite stable-numbingly stable to the
point at which people are so used to it working well
that they're not used to problems. There is a
concern that companies like Sprint and MCI have
had to rapidly ramp up, they're not trained in the
Internet. There's lots to learn."

Cost is another concern. With the "commodity
Internet," as the new commercial structure is called,
NSF is shifting a great deal of the expense to users.
"The thing that we'll never get over is the fact that
it was basically free," Paul says. "Now, in spite of
the competition, the cost is extreme. NCAR will
have to pay significantly to get back its connectiv-
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ity. In Boulder, agencies
such as NOAA [the
National Oceanic and
Atmospheric Administra-
tion] and NIST [the
National Institute of
Standards and Technol-
ogy] will no longer be
able to simply run a line
up to NCAR and attach;
they have to buy their
own Internet connections.
So there's a level of
'dollars nostalgia' related
to the old days of the free
and the brave ..."

Marla notes that for
institutions, connectivity Marla Meehl, Bernie 0
will become part of the ing Section bid a sweet
infrastructure, factored
into overhead budgets like
telephone costs. But users who now have to pay for
Internet connectivity out of their own pockets may
have to settle for less bandwidth than they are used
to. Paul thinks cost will be a real problem for these
users until Internet connectivity is available for
$20-30 a month. "We need cheap, commercial
service similar to cable TV-the logical equivalent
of Internet HBO," he says.

On the positive side, there's now a backup and
a redundancy that didn't used to exist. "With the
new architecture, MCI could take a dive and most
of the Net would stay up," Marla observed. "Be-
fore, if NSFNET took a dive, everything would be
out."

One question users may raise is: Why did NSF
deactivate the sturdy, dependable NSFNET back-
bone people knew and loved, to spawn, in its place,
a complex, mutating, commercial entity?

"NSF could see that NSFNET had evolved
from a pure R&D network to the commercial
Internet," Marla says. "It was becoming difficult to
sort out the research from the commercial applica-
tions. The time had come when NSF could step out
of running the big Intemrnet and let the vendors do it.
Now NSF can get back to their true mission:
sponsoring a network for education and research."

This, of course, is the vBNS, a next-generation
network that can transmit data at a blazing 155

'Lear, and Paul Hyder of SCD's High-Performance Network-
good-bye to the old Internet. (Photo by Curt Zukosky.)

megabits per second. The vBNS will be used for
leading-edge applications such as isochronous
visualization, videoconferencing, creating virtual
laboratories, and solving Grand Challenge prob-
lems with distributed supercomputers. The vBNS
will give network developers a chance to explore
high-performance issues with new technologies. It
is also expected to contribute toward prototyping
the National Information Infrastructure.

Meanwhile, the R&D feel of the old
Internet is disappearing. "You can see

the shift," says Marla. "There's been a personality
change since I started watching. In the beginning,
the Internet was a 100% academic community.
Network management was voluntary-a surprising
number of universities and institutions donated staff
time to run the Internet. The all-volunteer IETF
[Internet Engineering Task Force] developed the
whole concept of RFCs [Requests for Com-
ments]-the informal, de facto system used for
determining Internet standards.

"From now on there will be more structure,
more rules and regulations. Vendors are attending
and participating in the IETF and the RFC process.
So far it looks like they're cooperating in the
informal process. But whenever you have a vendor
rather than a user making recommendations, you
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get biases. You don't expect a totally objective
view from someone with an interest in selling
things."

One thing is certain: the Internet, on its way to
becoming a big business, has become a fact of life.
Marla remembers the very first InterOp (the
primary national conference on networking), held
in 1986: "A few hundred people attended. Bob
Braden, Vince Cerf, the founders of the Net were
there- I was talking to them, going to mixers with
them. Now there are 60,000 to 70,000 people a
year. It's amazing what's happened since those old

days. The Internet seems to have been around
forever-ATM machines, airplanes, singles groups,
they're all using networks now."

As to the question of how the Internet will
evolve from here, Marla says that it will be interest-
ing to see whether the new Internet will perform as
well as the original NSFNET. "The architecture of
the original network was amazing. Our government
did something extraordinary nine years ago; it took
time and money to put that infrastructure into place.
Hopefully the new network will stabilize and serve
for another nine years." o

Westnet director discusses Internet privatization:

Higher education needs
higher bandwidth

An interview with Pat Burns

Editor's note: Many SCD users are at univer-
sities and connect to NCAR through regional
networks. We are interested in their experience
with the new Internet architecture, now that these
networks must obtain Internet connectivity from
commercial providers rather than from the old
NSFNET. Lynda Lester of SCD's Digital Informa-
tion Group asked Westnet director Pat Burns to
comment on how the transfer of Internet operation
to the private sector has affected the regional
network he heads. Here are his remarks.How has commercialization of the

Internet affected Westnet?

The commercialization of the
Internet has reduced our effective bandwidth to the
Internet from 90 megabits per second (Mbps)-
two Extended Nodal Switching Subsystems under
the old architecture-to about 27 Mbps, at the

same time significantly increasing our costs.
Additionally, our quality of service is significantly
inferior to that under NSFNET, particularly in the
vendor's responsiveness to problems and our ability
to interact with the vendor.

The ability to pass all kinds of traffic is one
positive effect of the transition.

However, there are now many national net-
works. Coordination among all national network
providers may continue to be a bit of a problem.
Network problems are now much more difficult to
debug, as several networks may be involved, and it
is harder to isolate faults in a more complex envi-
ronment.

Do you have any concerns about privatization
(cost, bandwidth, connectivity, acceptable-use
policy, network crashes, complexity, international
traffic, and so forth)?
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Pat Burns is director of the regional network Westnet.
(Photo by Lynda Lester.)

One gigantic concern of mine is the rumor that
MCI is developing a charging algorithm based upon
traffic (bits). If they are sufficiently unwise so as to
implement this bidirectionally, instead of only on
incoming bits, this may serve as a significant
deterrent to those providing "free" outgoing net-
work services such as the World Wide Web.

The bandwidth to and from international sites is
a problem, but I believe this is being, or has just
recently been, addressed.

Under the new model, we have seen many
more network "events" that have resulted in crashes
or poor service (for instance, errored packets, faulty
routes, and so forth) than under NSFNET. It is
unclear whether we are at steady state with this, or
whether we are just experiencing a short-term
transient.

What things still have to be worked out?

We need to have better coordination with the
vendor's NOC [Network Operations Center], and
better responsiveness to problems when they arise.

We need ways to upgrade our bandwidth from
multiple Tls to T3 or OC3 at reasonable cost. We
need higher bandwidth now, yet have difficulty
obtaining sufficient revenue for the upgrades. Our
problems here in the West are our vast geography
and our low population. This makes networking
more expensive (due to the distance-based charging
algorithm for circuits), and reduces our ability to
accrue revenue for networking.

What's going to happen to the Internet? Where
do you think it's going?

It will continue to grow dramatically.
I would like to see one more round of funding

from the federal government in support of taking
the next step in networking to higher bandwidth
(OC-?). The reasons for this are twofold. First,
higher education is in desperate need of higher
bandwidth in support of its education and research.
Higher bandwidth will benefit research and educa-
tion nationally by making it more efficient and
more effective. Secondly, the U.S. needs to main-
tain itself at the leading edge of networking. If we
allow networking to devolve to the status of a
"commodity," then we will lose our global com-
petitive advantage of being at the leading edge of
networking. However, I do not know if there is
sufficient support for this in our present political
climate of massive downsizing in the government.

How are universities connected to your network
being affected by the new architecture?

They (as are all of our users) are affected by the
situations described above. Our bandwidth to the
Internet has been reduced. Our costs have in-
creased. Our quality of service has degraded. It is
more expensive to operate and maintain a high-
quality networking environment in a more complex
environment. At many universities, we need more
bandwidth than we can now afford. It will take
some effort and time for these issues all to be
addressed and (hopefully) resolved. O
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Networking Group ensures
working networks

by Lynda Lester

D el Harris's head is in the ceiling. He is
peering at 35 years of mechanical
"plumbing," checking out conduits

entering a hub box. He must operate under certain
constraints: the 350 wire pulls he is envisioning for
the Mesa Lab must not require heroic efforts. On
the floor beneath him sits the Delmobile, a cart
loaded with cable, voltage meters, screwdrivers,
duct tape, and diagrams-networking tools of the
trade.

Charles Albrecht is entering IP addresses at his
terminal, configuring a Simple Network Manage-
ment Protocol monitorable Ethernet repeater for
remote access. Once configured and installed, the
repeater will capture statistics for managing,
monitoring, and debugging network interfaces at
more than 50 locations within UCAR/NCAR.

Marla Meehl is on the phone. "NCAR here.
I've got a trouble ticket called in, #CS007336. The
site has checked the CSU and verified the unit is
good. The span provides 48 volts but the meter
shows no power on the span. From all appearances
the Ti itself is dead, there's a problem somewhere
on the link to the site. The site is down hard, so you
can start testing immediately ..."

It's just another tricky day for the SCD Net-
working Group. Their mission: to support all local,
wide-area, national, and international network
activities for NCAR and UCAR. A hard job, but
some people have to do it-the proud, the happy
few of SCDNWG (pronounced "scdnwg!").

Because the Networking Group is responsible
for providing high-bandwidth access to NCAR
supercomputing resources (including the Mass
Storage System) for scientists at NCAR and
throughout the university research community, the
group is pivotal to the advancement of scientific
inquiry. And yet, says group member Paul Hyder,
"We tend to be overlooked and underloved. The
networks we handle are like water mains and sewer

pipes-as long as they work, no one knows we're
here. A lot of what we do is invisible."

It may be true that designing, engineering,
constructing, configuring, operating, maintaining,
analyzing, tuning, monitoring, and diagnosing
networks and components in nine NCAR/UCAR
buildings at six Denver Metro sites is invisible. But
only because the NWG staffers are a Special
Wiring And Tactics (SWAT) team with broadband
experience, and good at what they do. Their exper-
tise ranges from monitoring multiplexers and
modems to fixing FDDI (Fiber Distributed Data
Interface) rings. They install Ethernets and very-
high-speed Backbone Network Service (vBNS)

Del Harris checks out network wiring. The "Delmobile"
(on floor behind ladder) carries the tools he needs.
(Photo by Carlye Calvin.)
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hardware. They manage multicasts and video-
conferences. They know the exoterics of metro-
politan-area routing and the esoterics of back-end
and asynchronous twisted-pair networks.

And they troubleshoot. From micro to macro,
NWG engineers deal with a wide range of prob-
lems-bugs that affect dumb terminals and bugs
that affect Cray supercomputers. Everyone gets
called at night: "It's a fact of networking: things
always break after 4 p.m. and before 6 a.m.," says
Marla, who heads the group.

Network infrastructures at NCAR/UCAR
continue to grow in size, complexity, and node
count while user demands increase for network
reliability, functionality, and bandwidth. The NWG

provides daily support services to keep all systems
on an even keel-and spearheads a number of
special projects as well (see sidebar, above).

In short, moving bits and switching packets
mean fast times for the NWG. "We always have 50
projects to do," Marla says. "You have to be
mentally strong. You're always keeping the pace,
the wear and tear never lets up-"

The phone rings. It's a user from the Atmo-
spheric Chemistry Division. "Do you know that the
new wall plates you're installing in Suite 175 are
not compliant with the old wiring standard up
here?"

"We'll get right on it," Marla says. Just another
tricky day. O
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The SCD Networking Group, masters of interconnectivity. Left to right: Ed Heitschel, Del
Harris, Long Moua, Scott Hays, Bernie 0 'Lear (section head), Charles Albrecht, Lisa De
Leon, Wes Wildcat (far back), Chris Fair, Marla Meehl (group head), Fred Woodley, Jim
Van Dyke, Belinda Housewright, Dan Norman, Steve Chapel. (Photo by Carlye Calvin.)
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NCAR Climate Simulation
Laboratory expands

We know that climatic changes can
have far-reaching impacts on the
earth and its inhabitants. Computer

models of the climate system are already giving us
valuable insight into its workings. But because the
climate is so complex, simulations looking into the
future even 100 years typically take a month to
complete, even on the fastest supercomputers.
Atmospheric scientists have long wished for
additional computing power solely dedicated
toward assessing the climate of the future.

Last year NCAR, in collaboration with the
National Science Foundation Atmospheric Sci-
ences, Ocean Sciences, and Mathematical and
Physical Sciences Divisions, established the
Climate Simulation Lab, a special-use computing
facility focused on accelerating progress in climate
modeling research. The NCAR CSL is now
expanding to meet the needs of the U.S. Global
Change Research Program.

The CSL provides high-performance comput-
ing, data storage, and data analysis systems to
support large, long-running simulations of the
earth's climate system. A large simulation is one
that requires hundreds-even thousands-of
processor hours for its completion. It often pro-
duces many gigabytes of model output that must
be archived for analysis and intercomparison with
other simulations and with observations.

CSL resources

Major CSL computing equipment includes a
CRAY Y-MP8 with a 64-processor T3D system
and a "cluster" of CRAY EL and J9 computers.
Together, these machines can sustain calculation
rates of 2-3 gigaflops (billion arithmetic opera-
tions per second). Supporting resources include
the NCAR Mass Storage System, extensive data
archives, a visualization laboratory, and user
support services. The NCAR Scientific Computing

Division (SCD), which for many years has
provided reliable, responsive supercomputing
resources and services to the atmospheric
sciences and related communities, operates and
supports the CSL.

An example of work now underway in the
CSL is development of a comprehensive, fully
coupled climate system model (CSM) for use
by the climate modeling community. It will
include a hierarchy of modular components
within a unified model framework. Scientists
seek to make the CSM flexible enough that it
can be implemented on several types of com-
puting systems without requiring reprogram-
ming.

Addition of computing capacity

FY95 funding for the CSL is expected to
make it possible to augment the CSL's comput-
ing capacity. The CSL will obtain additional
equipment sufficient to add 5-10 gigaflops of
sustained computing power. A competitive
procurement should be complete by late sum-
mer 1995. The winner of the procurement will
be required to provide plans for adding further
capacity in FY96 and FY97 if funding permits.
The CSL would then become the primary
computing facility of the U.S. Global Change
Research Program (GCRP).

Allocation criteria for use of
CSL resources

The CSL is open to all principal investiga-
tors supported by a U.S. agency or institution,
including their international collaborators. At
least once a year, NCAR will publish a call for
proposals to use the laboratory. The speed with
which calculations can be done should greatly
benefit from special, dedicated supercomputing
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Figure 1. CSL equipment dedicated to climate modeling

(for example, multiple 100-year runs with coupled
climate models). Teams embarking on large, collec-
tive, preferably interdisciplinary, group efforts, such
as the International Program in Climate Change
(IPCC), are particularly encouraged to apply. The
CSL also encourages scientific collaborations
concerning development of policy, including
impacts, mitigation, and options for adaptation.
Proposed calculations should be linked explicitly to
peer-reviewed research projects or include a stand-
alone science document.

A panel of experts in climate and/or large, long-
running simulations reviews applications for use of
CSL resources. Allocations are made based on the
panel reviews and evaluations in the context of the
published criteria for the CSL, the U.S. GCRP
priorities, and available resources.

To ensure expeditious support for large simula-
tions:

* The number of awards will be limited, to allow
awardees sufficient resources to complete their
work.

* Efficient use of resources will be a factor in
awarding CSL resources. Collaboration between

climate system modelers and mathematical and
computer scientists for the development of
computing methodologies is strongly encour-
aged.

* Design of the modeling experiments will be a
factor; teams should propose a balanced
modeling program of experimentation, valida-
tion, analysis, and testing.

How to apply for CSL resources

Guidelines for proposals to use the Climate
System Laboratory are available online via the
World Wide Web at the following URL:
http://www.ucar.edu/docs/CSL/cslnew.html

Or interested investigators may contact:

Dr. Bill Buzbee
NCAR/Scientific Computing Division
P.O. Box 3000
Boulder, CO 80307-3000
Phone: (303) 497-1206 O
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High school achievements recognized:

NCAR hosts
Computational Science Fair

CAR hosted the Colorado Computa-
tional Science Fair (CCSF) on Satur-
day, May 6, 1995, at the NCAR Mesa

Laboratory. Ninety-nine students from the state of
Colorado entered 45 projects into the competition.

Students submitted projects in four categories:
(1) computational science, group projects; (2)
computational science, individual projects; (3)
visualization; and (4) information technology. The
first category received so many entries that it was
split into two groups: (la) chemistry and biological
sciences and (lb) physics and mathematical sci-
ences.

Students generated and displayed computer
visualizations in addition to their poster displays.
Network connections were available, and most of
the projects made use of them.

Students submitted papers for judging one
week before the competition. At the May 6 compe-
tition, the students gave oral presentations on their
projects to the judges, with ensuing questions and
answers. Due to the large number of projects,
judges limited the oral presentations and question
and answer periods to ten minutes.

SCD Director Bill Buzbee gave the keynote
address, delivering an interactive (with students in
the audience) presentation on "Computing and
Information Technology." Judges came from the
Colorado School of Mines, Colorado State Univer-
sity, the University of Colorado at Boulder, the
University of Colorado at Denver, NCAR, the
National Institute for Standards and Technology,
and the National Oceanic and Atmospheric Admin-
istration.

Pat Burns and Dave Zachman of Colorado
State University and Ginger Caldwell of NCAR
organized the fair. NCAR cosponsored the competi-
tion along with the Adventures in Supercomputing

Program, funded by the U.S. Department of En-
ergy. Pat noted, "The projects this year were of
very high quality. We were exceptionally pleased
with all of the entries, and we all are extremely
proud of our students and teachers."

Abstracts of all projects and the list of winning
entries are available via the World Wide Web at the
following URL: http://www.ucar.edu/docs/CCSF/
invit.html Q

Dan Gerrity from Gunnison High School demonstrates
his research on fluid dynamics. (Photos by Lynda
Lester.)
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Denver West High
School students
Christopher
Fernandez and Vy
Nguyen ("Cell
Growth Simulation")
talk with Marcia
Talavera and Kristi
Freeman ("Save the
Manatees") about
their projects.

High school students
investigate computational
science, visualization, and
information technology.

Matt Henkel from
Gunnison High School
presents the work he did
on aerodynamics for
"Project Wind Tunnel."
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Sponsored by NSF MetaCenter:

Computational science
highlights available

on the Web
by Margaret Corbit

he National Science Foundation (NSF)
has announced the availability of
Computational Science Highlights, the

National MetaCenter's repository of multimedia
science articles, on the World Wide Web (WWW).
Articles in this repository demonstrate the impact
that high-performance computing supported by the
NSF is having on scientific progress and the quality
of day-to-day living.

Computational Science Highlights can be
accessed via the World Wide Web at the following
URL: http://www.ucar.edu/docs/MetaSoft/

Computational Science Highlights covers
topics at all scales of scientific inquiry. Stories
feature: modeling blood flow in the human heart,
simulating the behavior of cancer genes and
enzyme/inhibitor complexes vital to the design of
new drugs, the Shoemaker-Levy comet's impact on
Jupiter, and the discovery of the first planet known
to exist outside of our solar system.

Browsers will also find information on both
Pacific and Atlantic Ocean systems, including a
high-resolution animation of the general circulation
of the North Atlantic.

Users have the option to browse the
repository's contents or to search for articles by
keyword, such as researcher last name or institu-
tion. Computational Science Highlights, a prototype
system, currently contains articles contributed by
the members of the National MetaCenter:

* Cornell Theory Center (CTC)
* National Center for Atmospheric Research

(NCAR)

* National Center for Supercomputing Applica-
tions (NCSA)

* Pittsburgh Supercomputing Center (PSC)
* San Diego Supercomputer Center (SDSC)

MetaCenter activities such as this repository are
joint efforts of the five NSF supercomputing
centers along with other centers that naturally
overlap in research and technology interests.

Supported by the NSF, the development of the
Computational Science Highlights repository was a
logical extension of the integrated online informa-
tion system of the National MetaCenter (MetaInfo)
and part of the NSF Mosaic Deployment Project.
Work focused on creating search and browse
technologies for a distributed multimedia informa-
tion resource. The complete software package,
MetaSoft, is fully documented and can be down-
loaded from the Computational Science Highlights
welcome page by anyone interested in setting up a
similar system. (Click on the Release Notes
hyperlink for distribution information.)

Through a shared indexing system, the centers
have combined their illustrated science features and
made them accessible via the World Wide Web.
The growing sophistication of the Web as accessed
through graphical browsers such as NCSA Mosaic
allows the articles to be enhanced with sound and
animation.

The distributed system allows documents to be
developed and maintained at the individual centers
while access through both the search and browse
engines is available through the Web servers at all
collaborating supercomputing centers. This distrib-
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uted document system is extensible so that new
information can be added easily and other institu-
tions (for example, high-performance computing
and communications centers at the state and
regional level such as the MetaCenter Regional
Alliances) can participate. Moreover, the structure
might be used by others to build similar, but
unrelated repositories.

"I am really pleased at the repository's ability
to convey some of the excitement of NSF's compu-
tational science activities, through text but also
through images, sounds, and movies," says
Lawrence Brandt, NSF program manager for

advanced scientific computing. "The ability to
reach thousands of individuals directly on the Web
is a big plus over our previous print publications. I
expect that the repository will be maintained and
extended over time, with technical enhancements
and new contributors beyond the five NSF
supercomputing centers which have kicked off the
project."

For further information on implementation
of a custom repository using the software devel-
oped in this project, contact Joshua Polterock,
senior technical editor at SDSC: (e-mail:
joshuap@sdsc.edu). O

Figure 1. Computational Science Highlights welcome page
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NCAR Graphics 4.0
conference set for September

CD will host the NCAR Graphics
Version 4.0 Teaching Conference
September 10-13, 1995, at the NCAR

Mesa Laboratory in Boulder, Colorado. (Note: This
is a change from the previously announced location
of the Clarion Harvest House.) The NCAR Graph-
ics Group will lead participants through two and
one-half days of tutorials, presentations, and
demonstrations on the new release. Version 4.0
contains the largest and most comprehensive set of
enhancements and additions that will have occurred
in the 25-year history of the package.

Conference highlights

* The conference will feature tutorials on three
completely new interfaces:

- Prototype Graphical User Interface (GUI).
For use by all researchers including
nonprogrammers, the GUI offers a point-
and-click interface for creating and editing
visualizations. It provides access to NCL
data manipulation and graph specification
functionality. The GUI will be usable in
Version 4.0, but may take on a new look
and feel as it improves in future releases.

- NCAR Command Language (NCL). NCL is
an easy-to-learn language that is extremely
valuable for accessing, manipulating, and
visualizing data. NCL allows different
datasets in netCDF, HDF, binary, and
ASCII storage formats to be imported into
one uniform and consistent data-manipula-
tion environment. NCL can be used directly
from the command line in single-line
interactive mode, or it can be executed as
scripts in a batch mode.

- High-Level Utilities (HLUs). HLUs are
object-oriented tools for creating visualiza-
tions. HLUs output plots as NCAR Com-
puter Graphics Metafiles (NCGMs),
PostScript files, and X Window displays.
HLUs have both C and Fortran bindings.

* SCD staff will demonstrate the new online
hypertext documentation system, which in-
cludes a User Guide, Quick Start Guide, and
Reference Manual.

* The program will include a presentation of
NCAR Graphics' interoperability with other
software products.

* Developers will discuss plans for Version 4.1,
and users will have an opportunity to influence
the future of NCAR Graphics.

Advantages for site representatives

While this teaching conference can be ex-
tremely valuable for current and future users of
NCAR Graphics, it will be even more valuable for
NCAR Graphics site representatives. Since this
conference occurs shortly after the release of the
package, it will give site representatives a head start
so they can help their users take full advantage of
the new interfaces. We expect the number of new
users at most sites to dramatically increase with the
installation of Version 4.0. If you are a site repre-
sentative, attending this teaching conference will go
far toward preparing your site for this release.

Registration

Please send your registration to the address
indicated on the registration form (p. 21) by August
21 to avoid a late fee. To register at the student rate,
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you must be a full-time student with current
student identification; you must enclose a copy
of your student ID. If you have not received written
or e-mail confirmation before you leave for Boul-
der, please contact Laura Morreale (e-mail:
laura2@ncar.ucar.edu; phone: 303-497-1210)
to make sure SCD can accept your registration.
Provided you have talked to Laura in advance, you
can late-register for the conference at the Septem-
ber 10 reception at the Clarion Harvest House or
prior to the first session on September 11.

Accommodations

A block of rooms at the Clarion Harvest House
in Boulder has been set aside for conference
attendees. Please contact the hotel directly at (800)
545-6285 to make your reservation. To obtain the
special rate of $85 per night for a single-occupancy

room, specify that you are with the NCAR Graphics
Teaching Conference. If you would like to spend an
additional night before or after the conference, the
hotel will extend this special rate from September 9
through September 13. The cutoff date for reserva-
tions is August 10. After that date, reservations will
be on a space-available basis.

Travel to Boulder

If you do not rent a car, one option for making
the 75-minute trip from Denver International
Airport (DIA) to Boulder is to take the Airporter
shuttle service, which runs on an hourly basis. For
$16 one way, the Airporter provides transportation
between DIA and the Clarion Harvest House. Call
the Airporter at (303) 444-0808 to make reserva-
tions.

Conference information

You can access current conference information
via anonymous File Transfer Protocol (FTP). Type:

ftp ftp.ucar.edu

At the name prompt, type:

anonymous

At the password prompt, type:

youremailaddress

Then type:

cd ncarg/95conf
Is

get filename

where filename is the name of the file you want to
copy. To end the session, type:

quit

Information about NCAR Graphics Version
4.0 and the conference is also available on the
World Wide Web at the following URL:
http://ngwww.ucar.edu:7777/future/conf95/ C
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Who says you can't go home again?

How to install a personal
home page

by Jim Petruzzelli

You will see the term
"home page" a lot when
you browse the World
Wide Web (WWW or
Web). This term is used in

aa couple of ways.
A home page is the

first page you see when
you start your Web

browser. This page also appears on your screen each
time you click on your browser's "home" button. Each
browser has its own default home page. Typically, your
browser's default home page is one provided by the
developer of the browser. For example, the Mosaic
home page is at the National Center for Super-
computing Applications (NCSA).

The entry point for a Web server (and often for
multiple places on a single server) is also called a home
page. This type of home page is increasingly being
referred to as a welcome page. NCAR has a welcome
page at the following Uniform Resource Locator
(URL): http://www.ucar.edu/. It provides information
about what is on the server and the interrelated infor-
mation to which the page contains links.

Reasons for specifying your own
home page

You can tailor your browser to change the default
home page to any page you want. There are good
reasons for specifying a home page other than the
default document located on the Web developer's
server. The Web server at the developer's site is
heavily loaded and quite distant from most Web users.
This means that the NCSA server, for example, is
getting a "hit" each time you start Mosaic without
specifying another home page. (This is like taking a

needless trip on the information superhighway.) Also,
and more importantly for you, the time it takes to start
your Web browser decreases significantly when you
specify your own home page-since your Web
browser can get the home page document from your
local disk, you can speed up the time it takes to start
browsing the Web. Finally, because your home page is
truly your own, you can design it the way you want-
that is, you can add your favorite hypertext links to it
and update it to suit your specific needs.

A word about these instructions

The rest of this article takes you through the steps
for specifying your own home page. These instructions
are applicable to at least the following Web browsers:

* Mosaic (X Window, Mac, and PC)
* Netscape (X Window, Mac, and PC)
* Lynx (UNIX)

This list does not encompass the whole spectrum
of Web browsers that are available. If you are using
another Web browser, the instructions in this article
can still help you through the process of installing your
own home page, but you will need to consult your
browser's documentation for specific details.

Overview

These instructions for setting up your own home
page show:

1. How to put a home page on your local disk

2. How to change your Web browser's default home
page
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How to put a home page on your
local disk

A home page, like most other documents on the
Web, is coded in the Hypertext Markup Language
(HTML). If you don't know HTML, don't worry. I
have a sample home page you can use. This step shows
you how to get a copy of this document with your
browser.

If you already have an HTML document on your
local disk that you want to use as your home page, you
can go to the next section ("How to change your Web
browser's default homepage") now. Also, if you know
of a Web page that you want to use as a model, just
substitute the URL here with the URL for the page that
you want.

In this step you will save the source of the sample
home page to your local disk.

Netscape users

1. From the "File" pull-down menu select "Open
Location ..." Netscape displays the "Open Loca-
tion" dialog box.

2. In the dialog box, type the URL:

http://www.ucar.edu/docs/examplesl
myhomepage.htm

3. Click on the "Open" button. The sample home page
is shown in Example 1, below.

4. From the "File" pull-down menu select "Save
As ..." Netscape displays the "Save As" dialog
box. Notice that Netscape automatically fills the
filename field with the character-string
myhomepage.html.

My Home Page

NCAR/SCD

" NCtARWEn cog P~
*SCDWe comgPk;

* SCD Jnformnation Reso ces (tfo
SSC C @ ltj -,rrr ~tar

* SCD Usage s ir.rmaticznfosr new an cntiauiisi tners

Searching the Web

* Inrn

rWeb info

L Resources e NIt Inj

£ J L LJUtl ___LL;a~ BiZtQT

* 1w Howt create a web servsce

Example 1. Sample home page
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5. Select the "Source" option from the "Format"
radio button. To do this, use your mouse to click
and hold down on the radio button (it's the one
that currently says "Text"). As you hold down on
your mouse, Netscape displays format options
(Text and Source). Drag your mouse to the
"Source" option and release the mouse. The radio
button should now say "Source." (See Example 2,
below.)

6. Click on the "Save" button in the "Save As"
dialog box. Netscape saves a copy of the HTML
file for the sample home page document on your
local disk.

Lynx users

1. Type g (for Go to). Lynx displays the "URL to
open:" prompt.

2. At the prompt, type the URL:

http://www.ucar.edu/docs/examples/

3. Press RETURN. Lynx displays a list of files
contained in the /docs/examples/ directory. (See
Example 3, p. 25.)

Mi ator 200MB
o APPLLICATI ONS
o DOCUMENTS
O Embedding reerenes
o LudNote Pret-s

U In Idrett qvw[ I|nsll~er Log iFile

£2 Netscape I - old

Save as:I-Eu.-..-

4. Press the TAB key to move your cursor onto the
my homepage.html hyperlink.

5. Type d (for Download). Lynx displays the "Down-
load Options" page.

6. Press the TAB key to move your cursor onto the
Save to disk hyperlink, then press RETURN.
Lynx displays the "Enter a filename:" prompt and
puts in the name of the file you selected.

7. Press RETURN. Lynx saves a copy of the HTML
file for the sample home page document on your
local disk.

8. Type q (for Quit) to exit from Lynx.

How to change your Web browser's
default home page

Now that your local disk has an HTML-coded
document you can use for your home page, you need to
tell your Web browser where your home page resides.

In this step you will tailor your Web browser to use
your new home page. In order to do this you will need
to find out your file's full pathname.

OMaxtor 200...

ect
Desktop -.

[New e

I.. C . 1 n.1 e-

Sane

Format: Soure

Example 2. The "Source" option
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Netscape users

(Users of Mosaic for the X Window System should
use the Lynx example.)

1. From the "File" pull-down menu select "Open
File ..." Netscape displays the "Open File" dialog
box.

2. In the dialog box, navigate your way through your
file system until you find your home page file
my_homepage.html. Select your home page
document by clicking on its filename, then click on
the "Open" button.

Netscape displays your home page document.
Notice that the full pathname appears in the "Loca-
tion" field. (If you do not see the "Location" field,
you can display it by selecting "Show Location"
from the "Options" pull-down menu.)

3. Highlight the pathname in the "Location" field and
select "Copy" from the "Edit" pull-down menu.

4. From the "Options" pull-down menu, select "Pref-
erences...".

Netscape displays the "Preferences" dialog box.
The "Window and Link Styles" options should
appear in the dialog box.

If your dialog box currently has another set of
options displayed, select the "Window and Link
Styles" option from the "Preferences" radio button.
To do this, use your mouse to click and hold down
on the radio button. As you hold down on your
mouse, Netscape displays a list of "Preferences"
options. Drag your mouse to the "Window and Link
Styles" option and release the mouse. The radio
button should now say "Window and Link Styles."

5. Click on the "Home Page Location" button and
highlight the text that is currently in the "Home
Page Location" field. From the "Edit" menu, select
"Paste." The "Home Page Location" field should
now contain that full pathname of your home page
document. (See Example 4, p. 26.)

6. Click on the "OK" button in the "Preferences"
dialog box.

7. Click on the "Home" button. Netscape displays
your home page.

Example 3. Lynx list of files in the /docs/examples/ directory
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Lynx users

(This example uses the UNIX C shell. If you are
using the Korn or Bourne shell, see your system admin-
istrator for the equivalent commands.)

1. Verify the full pathname of your home page
document. You can use the UNIX pwd command
to display the pathname of the current directory.

2. Copy the full pathname. (You will need to paste it
into your .login file.)

3. Using your system's text editor, open your.login
file.

4. Set the environment variable WWW_ HOME in
your .login file by typing the following statement in
the .login file:

setenv WWW_HOME \
Iyourfile 'sdirectory-pathlmyhomepage.html

where /yourf ile'sdirectory path/ is the full
pathname for the directory in which your home
page file, my.homepage.html, is located.

5. Save the .login file and quit from your system's
text editor.

6. From the UNIX command line, type:

source .login

7. From the UNIX command line, type:

lynx

Lynx starts and displays your home page.

Modifying your home page

You can modify the file my.homepage.html to
customize it. If you want the links in your home page to
point to other URLs, simply edit myhomepage.html
with your own system's text editor. If you need help
with HTML syntax, refer to SCD's HTML Class,
available via the Web at URL http:llwww.ucar.edu/
docs/html class/ QI]

Netse-we: p miomepaoe.h m1

Window and Link Styes

Show Toolbar a : 0 Pictures 0 Text ® Pictures and text

Start with: 0 Blank Page

® Home Page Location: file : / /Maxtor%2O2OOMB /r hy J omepage h hml

U Underline links

Followed Links Epire: ® After 30 days 0 Never mew
z~4"i"z~z~kRY"z~iAiAYZ"t.R~x.x". Px"z . .fi"fR1zi x '+".4iif~-i~v~..4i ifi~fif i~ ~~rfr.z~rl R".r YffY .r"z~xfiz ~"a;>;>P"z"k.R.k"x "xltrk"4"x

Example 4. "Home Page Location" field
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Detective's case file:

Preventing e-mail loss
by Nancy Dawson

From time to time, SCD gets reports of e-mail

messages that have mysteriously disap-
peared. Is there a master hacker pokingCT

around in your electronic mailbox, deleting messages at The mail program gets
will? Is the system eating your mail?

Our investigations show that nothing so nefarious state of your mailbox if yo
or inscrutable is happening. In the cases we've been
able to definitively track, we've found that lost e-mail is situation occurs if you are

invariably caused by something the user did. Here is a program in one window a

collection of the most common cases of lost e-mail andprograminaohr
what you can do to prevent it from happening in yourE
own mailbox. These cases apply to the UNIX and Elm
mail programs.
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Thanks to John Sloan and Greg Woods, e-mail
detectives who contributed to this article.
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An e-mail netiquette refresher
by Arlene Rinaldi

Editor's note: With the explosive growth of the
Internet and the World Wide Web, we believe it is
worthwhile to pass along to users both new and experi-
enced some "words of wisdom" about the etiquette of
electronic communications. The selected guidelines
below are reprinted courtesy of Arlene Rinaldi ("I'm
NOT Miss Manners of the Internet! ") of Florida
Atlantic University. Her "netiquette home page" is
available on the Web at: http://rs6000.adm.fau.edu/
rinaldi/netiquette.html

or electronic communications (e-mail,

LISTSERV groups, mailing lists, and
Usenet):

* Keep paragraphs and messages short and to the
point.

* Focus on one subject per message and always
include a pertinent subject title for the message;
that way the user can locate the message quickly.

* Don't use the academic networks for commercial or
proprietary work.

* Include your signature at the bottom of e-mail
messages. Your signature footer should include
your name, position, affiliation, and Internet and/or
BITNET addresses and should not exceed more
than four lines. Optional information could include
your address and phone number.

* Capitalize words only to highlight an important
point or to distinguish a title or heading. *Aster-
isks* surrounding a word also can be used to make
a stronger point. Capitalizing whole words that are
not titles is generally termed as SHOUTING!

* Limit line length and avoid control characters.

* Follow chain-of-command procedures for corre-
sponding with superiors. For example, don't send a
complaint via e-mail directly to the "top" just
because you can.

* Be professional and careful what you say about
others. E-mail is easily forwarded.

* Cite all quotes, references, and sources and respect
copyright and license agreements.

* It is considered extremely rude to forward personal
e-mail to mailing lists or Usenet without the
original author's permission.

* Never assume that your e-mail can be read by no
one except yourself; others may be able to read or
access your mail. Never send or keep anything that
you would not mind seeing on the evening news.

* Be careful when using sarcasm and humor. Without
face-to-face communications, your joke may be
viewed as criticism.

* Acronyms can be used to abbreviate when possible;
however, messages that are filled with acronyms
can be confusing and annoying to the reader.
Examples:

IMHO
FYI
BTW
Flame
:-)

In my humble/honest opinion
For your information
By the way
Antagonistic criticism
Happy face for humor

For additions, comments, suggestions
and requests for revisions, please send e-mail to
rinaldi@ acc.fau.edu. O
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Clocks, times, and timing in
Fortran 90/95

by Jeanne Adams

At the April 1995
.... meeting of the international

experts group on Fortran in
Japan, committee members
fixed the content of the next
standard revision. Fortran 95
will probably be approved
internationally by 1997 or
1998, when all the reviews
and ballots are completed.

One of the additions to this standard is a new
CPU TIME intrinsic subroutine. This subroutine
measures the processor time consumed during execu-
tion. It really isn't very precise, but it is useful. You can
compare different algorithms by calling CPU_TIME at
various places during program execution; the subrou-
tine derives a figure by subtracting the times. You can
establish the time at the beginning of execution to
arrive at a base by calling the subroutine when the
program begins. The processor may or may not use
"wall clock" or a system clock when processing this
subroutine. There is considerable variability and no
precise definition. Thus it is not very useful in compar-
ing times among different computing environments.

The single argument is a scalar real variable. An
interesting extension could be used for parallel process-
ing systems where the dummy argument is an array,
and times might be returned when doing parallel
computations.

The description and parameters are given below.

CPU_TIME (TIME) subroutine

In this subroutine, TIME is a scalar real variable;
that is, INTENT (OUT). The argument TIME is a
processor-dependent approximation to processor time
in seconds. If the processor can return no meaningful
time, the time is set to a processor-dependent negative
value.

Example 1 (p. 31) prints the processor time for
execution of a particular piece of code-in this case,
Algorithm XXX.

TIMEF() intrinsic function

TIMEF is a Cray Research extension to Fortran that
was added as a procedure measuring processor time.
TIMEF is an intrinsic function on CRAY super-
computers that returns elapsed time since the most
recent function reference to TIMEF. No argument exists
for this function, which cannot be used as an argument
and cannot be elemental.

The preferred alternative to this outmoded function
will be the subroutine CPU_TIME, outlined above for
Fortran 95.

SYSTEM_ CLOCK intrinsic subroutine

This Fortran 90 subroutine returns integer data from
the real-time clock. It has three scalar, default integer,
optional arguments:

COUNT

COUNTRATE

COUNTMAX

Returns a processor-dependent value
or -HUGE(0) if there is no system
clock

Returns the number of processor
clocks per second or 0 if there is no
system clock

Returns the maximum value that
COUNT may have, or 0 if there is
no system clock
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Example 2 (below) shows an example of the
SYSTEM CLOCK subroutine. If the time is 10 a.m. on
a 24-hour clock in seconds, the subroutine gives the
following results.

IC = 10 x 3600 = 36000
IRATE = 1
MAX = 24 x 3600-1 = 86399

All three arguments are INTENT(OUT)-that is,
they receive their values as a result of executing this
subroutine. Their values are never input values.

RTC and IRTC are outmoded Cray Research
intrinsic functions. The preferred alternative is the
Fortran 90 SYSTEM CLOCK.

DATEANDTIME intrinsic subroutine

The subroutine has four optional arguments:
DATE is default character type of length 8 and is

set to a value of CCYYMMDD where:

CC is the century
YY is the year
MM is the month
DD is the day
(blank if there is no clock available)

TIME is default character type of length 10 and is
set to a value of hhmmss.sss where:

hh is the hour
mm is the minutes
ss.sss is seconds and milliseconds
(blank if there is no clock available)

This Fortran 90 procedure returns information on
the real-time clock and date register. These representa-
tions are compatible with the international standard for
these values (ISO 8601:1988).

Example 1. CPU_TIME subroutine

Example 2. SYSTEM_CLOCK subroutine
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Example 3. DATE_AND_TIME subroutine

ZONE is default character of at least length 5 and is
set to a value of ± hhmm where:

± hhmm is the time difference with respect to
Coordinated Universal Time (UTC) in hours
and minutes

(blank if there is no clock available)

VALUES is type default integer of rank 1 and
dimensioned for 8. It is INTENT(OUT). Each element
returns -HUGE(0) if not available.

Values (1) is the year
Values (2) is the month
Values (3) is the day
Values (4) is the difference from UTC
Values (5) is the hour in range of 0-23
Values (6) is the minutes in range of 0-59
Values (7) is the seconds in range of 0-60
Values (8) is the milliseconds in range of 0-999

The call in Example 3 (above) uses only two of the
four optional arguments, by reference to argument
keywords. The first keyword DATE could have been
omitted because the argument is first. However, the
keyword VALUES is required. Note that UTC is
Greenwich Mean Time defined by the International
Telecommunications Union standard 460-2.

CLOCK, DATE, and JDATE are outmoded CRAY
intrinsic functions, and the preferred alternative is the
Fortran 90 DATEANDTIME intrinsic subroutine.

All the Cray Research timing extensions are
currently on the Cray Fortran 90 compiler. These
extensions are TIMEF, RTC, IRTC, CLOCK, DATE,
and JDATE. In addition, the Fortran 90 Cray compiler
includes the standard-conforming SYSTEM_CLOCK
and DATEANDTIME. CPU TIME is a subroutine
that is included in the Fortran 95 proposal and will be
with us soon. QI
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Comments welcome on
Fortran 95 draft standard

by Jeanne Adams

Fortran 95 is a proposed revision of and
replacement for Fortran 90. It is a relatively
minor revision, with primary emphasis on

clarifications, corrections, and interpretations (CCI)
of Fortran 90; Fortran 95 reflects the resolution of
approximately 170 such CCI items.

In addition, Fortran 95 contains the following
enhancements to Fortran 90:

1. The FORALL construct provides additional
parallel array computational capability and simpli-
fies conversion of array-oriented sequential DO
loops to parallel array notation.

2. User-defined pure and elemental procedures
provide additional robustness for parallel computa-
tions and, because they can be used in specification
expressions, provide increased specification
expressiveness.

3. Default initialization of pointers and structures
extends (and completes) the initialization features
of Fortran 90 and resolves a deficiency related to
pointer association status.

There are several other minor technical enhance-
ments to Fortran 90, but these three are the major ones.

Comments on this draft are welcome, and may be
sent, by either hardcopy or e-mail, to:

X3 Secretariat, ITIC
1250 Eye Street NW, Suite 200
Washington, DC 20005
e-mail: x3sec@itic.nw.dc.us

You should postmark (or e-mail time-stamp) your
comments for the U.S. position no later than September
5. Indicate clearly that they are intended as official
public comments on the Fortran 95 draft standard, and
be sure to include your mail/e-mail address(es). Com-
ments received before early October 1995 will be used
as part of the international public review. To expedite
processing, send copies of your comments to:

Jerrold L. Wagener
Amoco E&P Technology
4502 E. 41st Street
Tulsa, OK 74135
e-mail: jwagener@ amoco.com

You can obtain a copy of the draft from the X3
secretariat at the above address or by anonymous File
Transfer Protocol (FTP) from ftp.ncsa.uiuc.edu in the
directory x3j3/95-0077rl. Jeanne Adams, Room 26D of
the NCAR Mesa Laboratory, has a master copy of this
draft if you wish to photocopy it. O
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Get e-mail when your batch
job begins and (or) ends

by Tom Parker

A handy new feature of the Network
Queuing System (NQS) lets you request

e-mail notification when your NQS batch job
begins and/or ends. By adding the options -mb or
-me to your #QSUB job options, you will receive
e-mail when your batch job begins or ends execu-
tion. You may specify either or both of these
options. With either option you must also specify
your login with the -mu login option.

Here are some examples, assuming your login
is joeuser:

#QSUB -mb -mu joeuser
[Send me e-mail when my job begins execution]

#QSUB -me -mu joeuser
[Send me e-mail when my job ends execution]

#QSUB -mb -me -mu joeuser
[Send me e-mail when my job begins and ends]

Here, the e-mail will be sent to joeuser@
ncar.ucar.edu. In general, the e-mail will be sent
to login @ncar.ucar.edu, so be sure that the e-mail
address for your login is correct in the NCAR
Central Post Office.

Note: If you need to update or correct
your e-mail address in the Central Post Office,
you can use the EQC (E-mail Query/Change)
facility. Basically, you should type telnet
directory.ucar.edu, login as directory, and then
follow the screen prompts. For more details, see the
SCD UserDoc "Using E-Mail at NCAR and
UCAR." This document is available online via the
World Wide Web at the following URL: ftp://
ftp.ucar.edu/docs/networking/ncar_email

If you have questions, please contact the SCD
Consulting Office at consultl @ncar.ucar.edu or
(303) 497-1278.

NCAR takes delivery of
CRAY J916 supercomputer

In May, a new supercomputer arrived in the
NCAR Computing Room: "aztec," a CRAY J916
with 16 processors, 256 megawords of memory,
and 47 gigabytes of disk storage. According to Cray
Research, a J916 has a peak performance of 3.2
gigaflops under ideal conditions. The machine is
undergoing testing by SCD for system configura-
tion, tuning, and performance analysis in conjunc-
tion with some friendly users. It currently has Fiber
Distributed Data Interface (FDDI), Ethernet, and
High-Performance Parallel Interface (HIPPI)
network interfaces.

Storage capacity of
Automated Cartridge System
is increased

In November 1994, the storage capacity of the
Automated Cartridge System (ACS) was increased
from one to five terabytes. Now more of the
frequently used files can be stored on the ACS,
where access is done by a robot and typically takes
around two minutes. This upgrade in ACS capacity
means that fewer files have to be aged off to
storage in the archives. Mounting files from the
archives is done by the computer operators and can
take between two and ten minutes.
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SCD offers HTML
instruction

SCD will offer the two-hour Introduction to
HTML Class on Thursday, September 14, at 1:30
p.m. in the NCAR Mesa Lab Main Seminar Room

This class focuses on how to develop and
prepare online, multimedia documents using
Hypertext Markup Language (HTML). HTML is
the standard document-formatting language that the
World Wide Web (WWW or Web) uses for creat-
ing and recognizing hypermedia documents. It is
related to (but not technically a subset of) the
Standard Generalized Markup Language (SGML),
a device-independent markup language. With the
rapidly increasing popularity of Web browsers
(such as Mosaic, Netscape, and Lynx), HTML is
becoming an important tool for people who pro-
duce, maintain, or distribute online information.

For registration information, send e-mail to
scdinfo@ncar.ucar.edu or call the SCD course-
enrollment line at (303) 497-1225.

Course materials available
via the Web

You can access the course materials for SCD's
HTML class via the World Wide Web at the
following URL: http://www.ucar.edu/docs/
html class/

The HTML Class's table of contents page
provides links to each HTML example, as well as
links to related Internet and Web information.

Learn the UNIX basics
SCD will offer the UNIX Basics Class

Wednesday and Thursday, September 6-7, 1995,
from 9 a.m.-3 p.m. in the Director's Conference
Room of NCAR's Mesa Laboratory. This two-day
class introduces you to the basics of UNIX and
covers the following topics:

* Essential UNIX commands: Is, cat, more, rm,
mkdir, rmdir, cd, pwd, cp, mv, In, and so
forth

* UNIX file permissions
* I/O redirection, pipes, and filters
* Job processing (foreground, background)
* The vi editor
* UNIX e-mail
* Basic C shell features: history, aliasing, simple

scripts, and shell files

Get oriented to UNICOS
SCD will offer the UNICOS Orientation Class

Thursday, September 14, 1995, from 8:30 a.m.-
12:00 p.m. in the Damon Room of NCAR's Mesa
Laboratory. This half-day class introduces you to
UNICOS (the Cray operating system based on
UNIX) and familiarizes you with the NCAR
computing environment. It assumes a basic knowl-
edge of UNIX.

The class covers the following topics:

* NCAR hardware and access methods
* Mass Storage System commands
* Using cft77 and the cf77 compiling system
* Library considerations
* NQS batch system
* Job accounting
* Graphics facilities
* Debugging with cdbx
* I/O optimization
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Add these WWW welcome
pages to your hotlist

T he following welcome pages are available
via World Wide Web (WWW) browsers

such as Netscape, Mosaic, and Lynx via their
respective Uniform Resource Locators (URLs).
Add these URLs to your bookmarks, hotlist, or
home page for fast access.

NCAR welcome page:

http://www.ucar.edu

NCAR' s data archive:

http://www.ucar.edu/dss

NCAR math and statistical libraries:

http://www.ucar.edu/SOFTLIB/mathlib.htm

NCAR Graphics welcome page:

http://ngwww.ucar.edu:7777/

SCD welcome page:

http:llwww.ucar.edu/scd.html

SCD Information Resources Catalog:

http://www.ucar.edu/docs/SCD Catalog/
catalog.html

SCD Computing News:

http :llwww.ucar.edu/docs/S CDNewsletter!
directory~html

SCD information for new and continuing users:

http:Ifwww.ucar. edulne wuser.html

SCD e-mail subscription services:

http://www.ucar.edufUserServices/email-
lists.html

Current job queues on SCD machines:

http://www.ucar.edu/Jobstatus.html

SCD Information Resources
Catalog, Computing News,
UserDocs all available online

All SCD user documentation is available
online, including the SCD Information Resources
Catalog, SCD Computing News (SCDCN), and the
SCDCN yearly indexes. You can access SCD
documents online by using a World Wide Web
browser such as Mosaic, Netscape, or Lynx; via
Gopher; or via anonymous File Transfer Protocol
(FTP).

World Wide Web access

The SCD Information Resources Catalog is
available at the following Uniform Resource
Locator (URL): http:llwww.ucar.edu/docs/
SCDCatalog/catalog.html

This catalog lists documentation of interest to
users in the NCAR scientific computing community
and tells how to access that documentation online.
You can search the catalog using keywords.

SCD Computing News (this newsletter) is
available at URL http://www.ucar.edu/docs/
S CD_Newsletter/directory.html

An index of this year's articles is available at
URL ftp://ftp.ucar.edu/docs/newsletter/index95

The SCD welcome page is available at URL
http://www.ucar.edu/scd.html

This welcome page has hypertext links to
information on topics such as: SCD overview,
usage information for new and continuing users,
services and software, information resources,
e-mail subscription services, and high-performance
computing collaborations. Follow the hypertext
links to the topics in which you are interested.
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Gopher access

If the Gopher client software is installed on
your computer, you can use Gopher to access the
ASCII and PostScript documents in the does
directory. Type the following at your workstation:

gopher gopher.ucar.edu

This brings up the NCAR/UCAR Gopher main
menu. Choose "UCAR/NCAR Divisions and
Groups" and follow the menu choices under
"Scientific Computing Division Publications and
Documents."

FTP access

To obtain documents via anonymous File
Transfer Protocol (FTP) from ftp.ucar.edu:

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

ftp ftp.ucar.edu

2. When prompted for a login name, type:

anonymous

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

"anonymous"

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

You can obtain a README file with
a list of the documentation categories (sub-
directories) currently available by typing:

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:

cd cray
get filename

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
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How to access the SCD
Daily Bulletin

The SCD Daily Bulletin, sometimes called the
"Daily B," 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, documenta-
tion, communication links, and scheduled and
unscheduled computer downtime. SCD prepares the
Daily Bulletin weekdays between 08:45 and 09:15
Mountain Time and again, if necessary, at 16:00.

Automatic e-mail subscription

To receive the Daily Bulletin automatically via
e-mail, send e-mail to majordomo@ncar.ucar.edu.
Leave the subject blank (it will be ignored). Type
the following as the message body:

subscribe dailyb-doc user
end

where user is your SCD-assigned login name.
Terminate your e-mail in the usual way.

Interactive access

If you log into an SCD-supported computer or
one of the NCAR divisional computers, type:

dailyb

World Wide Web access

You can access the Daily Bulletin on the World
Wide Web via browsers such as Mosaic or Lynx at
the following Uniform Resource Locator (URL):

ftp://ftp.ucar.edu/dailyb

IRJE access

If you use the Internet Remote Job Entry
System (IRJE), use File Transfer Protocol (FTP) to
access windom.ucar.edu. Once you have logged
into 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 you assign to the file

on your computer.

FTP access

The Daily Bulletin is available via anonymous
FTP from ftp.ucar.edu. It is located in the top-level
directory with the filename dailyb. (For instruc-
tions on how to use FTP, see "FTP access," p. 37.)

Questions?

If you have questions about accessing the Daily
Bulletin, please contact an SCD consultant by
sending e-mail to consultl @ncar.ucar.edu or
calling (303) 497-1278.
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Back photo

NCAR hosted the spring 1995 Cray User Group (CUG) meeting in
Denver. Many SCD staff members worked hard to make this a success-
ful conference for nearly 400 attendees from around the world. SCD
special projects manager Gary Jensen, shown above handlng a
conference emergency, is currently CUG president. (Photo by Karen
Friedman.)
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