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About the cover

The cover graphic shows the equilibrium ocean temperature
below the surface mixed layer in the vicinity of the southern
half of Africa (with Madagascar attached). Notable features
include pronounced advection (bending of isotherms) around

TEMPERATURE LEVEL 62.50M the Cape of Good Hope by the Agulhas Current, sharp fronts
0 10E 20E 30E 40E 50E 60E 70E in the Antarctic Circumpolar Current near 400 S, unstable

waves in the subtropical Indian Ocean, and upwelling near
the southwest African coast.

The output is from a 20-level, half-degree global ocean
model constructed by Prof. Albert Semtner of the Naval

20S i-. 20s Postgraduate School and Dr. Robert Chervin of NCAR-
16____ CGD. The model is run with realistic geometry and ob-

served wind-stress forcing on the NCAR CRAY X-MP
,9 rcomputer in a fully multitasked and vectorized fashion. The

S-model runs at a speed of 450 megaflops and uses the Solid-
-S 40 S state Storage Device to keep I/O time at the 1% level. The

display program with zoom capability was constructed by
Tom Bettge (NCAR-CGD). Model output is archived on the

60S 6 s Mass Storage System. The complete model run required

0 10E 20E 30E 40E 50E 60E 70E 100 wall-clock hours of CRAY X-MP computer time.
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by Bill Buzbee

In addition to the usual pleasantries of the holiday
season, SCD enjoyed the following:

Users Conference: Our conference examined
future supercomputing technology. It was well
attended, had some outstanding presentations, and
was a very worthwhile effort. Details can be
found in the article that begins on the next page.

COC report: The Computer Output Committee
has completed its initial recommendations, and
the associated report can be obtained from
Belinda Housewright at (303) 497-1310, Room
15C of the Mesa Lab (e-mail to
belinda@scdpyr.ucar.edu). The article, "Com-
puter Output Committee releases recommenda-
tions" summarizes the report. SCD is under
way implementing the COC recommendations.
For example, the PDP 11/84 is being installed,
the color DICOMED film recorder has been
ordered, and specifications for a new control
processor for the DICOMEDs are being formu-
lated.

SCD Development Plan: The SCD FY87
Review and FY88-89 Development Plan is now
available from Belinda Housewright at (303) 497-
1310, Room 15C of the Mesa Lab (e-mail to
belinda@scdpyr.ucar.edu). One of the purposes
of the plan is to provide comprehensive and

detailed information to users concerning direc-
tions and developments within SCD. You are
invited to get a copy and make suggestions on
any aspect of it.

NCAR Technical Support Award: SCD was
honored in December when Dennis Joseph of our
Data Support Section was chosen to receive the
1987 NCAR Technical Support Award. Dennis
spearheaded a project to salvage 11 trillion bits of
satellite data that were in danger of being lost.
Details are contained in "Joseph receives NCAR
Technical Support Award" in this issue.

MSS Advisory Committee: New parameters for
the Mass Storage System (MSS) have been
implemented, based on recommendations from
this committee. See the article, "MSS ONLINE
and OFFLINE parameters implemented" for more
information.

Documentation Advisory Committee: Renova-
tion of user documentation, including provision of
more on-line documentation, is a high priority
within SCD. To assist us in planning for this
effort, a committee, which will include university
users, is being formed by SCDUG. For more
information, please contact Ginger Caldwell at
(303) 497-1229, or send her e-mail at
cal@scdpyr.ucar.edu.
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Users Conference examines future supercomputing
use and technology

by Juli Rew and Nancy Dawson

Editor's note: iMuch of the material for this article
was taken from "SCD Hosts Users Conference," by
Juli Rew, which appeared in Staff Notes, January 21,
1988.

The themes of expected supercomputing technology
advances during the next decade, specific applications
of supercomputing in the geosciences, and future
directions in supercomputing dominated the talks and
demonstrations at the sixth annual SCD Users Confer-
ence. More than 100 participants from universities,
government, industry, and NCAR attended the confer-
ence, which was held January 11-14 at NCAR in
Boulder. This article summarizes some of the confer-
ence talks.

Developments in technology

Cray Research: Keynote speaker Robert Ewald
(Cray Research, Inc., Mendota Heights, Minnesota)
took the audience through a fast-paced tour of the
supercomputing industry, pointing out growth trends
and giving a preview of the new supercomputers
waiting in the wings at Cray Research. -

Jack Worlton discusses ways to forecast future super-
computing technology.

Ewald said that in 1987, there were 300 supercomput-
ers installed worldwide. Cray had 65% of the market;
the Japanese companies of Fujitsu, Hitachi, and NEC
had 23%; and CDC had 12%. Governments and
government agencies still comprise the largest number
of supercomputer customers. However, Ewald said
that an increasing number of industries are buying
supercomputers - jet engine manufacturers; chemical,pharmacological, and biological technical firms; and

all the prominent German car manufacturers. Interna-
tional orders accounted for 40% of Cray supercom-
puter orders in 1987, and Ewald predicts that the
international sector of the supercomputing market will
continue to grow.

Bob Ewald talks with Roland Sweet (Department of Developments in hardware are still driven, Ewald said,
Mathematics, University of Colorado at Denver) during a by the continuing search for "shorter wires;" that is,
conference reception. continued on next page
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continued from the previous page

the fastest computers must be small to minimize the
distance electronic signals must travel. Seymour Cray
is hard at work on the CRAY-3, a 16-processor
machine envisioned as only 32 inches high. The new

The new eight-processor
CRAY Y-MP will be 20 to 30
times faster than a CRAY-1,
and is scheduled for comple-
tion in late 1988.

eight-processor CRAY Y-MP will be 20 to 30 times
faster than a CRAY-1, and is scheduled for comple-
tion in late 1988. Ewald went so far as to predict that
soon it would be possible to have desktop computers
that are equivalent in power to a CRAY-1, although he
joked that "the expensive part will be a desk large
enough to hold the cooling system." Ewald said he is
concerned that the development of peripherals will not
keep pace with the advanced technology of the new
supercomputers.

On the software side, Ewald said that one of the
toughest challenges Cray faces will be to automate
some of the parallel processing tasks necessary to
make these supercomputers run efficiently. Other
Cray software directions in the near future are to strive
for universal connectivity and to support standard
communications protocols, such as the Transmission
Control Protocol/Internet Protocol (TCP/IP). Cray will
continue to support the Fortran language, and will be
working toward supporting the C, ADA, and LISP
languages, in that order of implementation. Ewald
expects UNIX TM to become the standard computer
operating system in science and engineering.

Predicting future technologies: Jack Worlton (of
Worlton and Associates, Los Alamos, New Mexico)
discussed ways of making predictions about the
supercomputing technology of the future. He dis-
cussed different theories of how technological changes
take place. One theory he mentioned is that the
change in information is proportionate to the number
of people working in the field times the current
knowledge, times the limits of technology. To predict
the technological future, he looks for patterns in recent

technological change and then forecasts future
changes.

Worlton also mentioned the 1987 predictions of Mikio
Itoh and Keeichiro Uchida of Fujitsu. They predicted
that based on the increased gates per chip and ad-
vances in silicon technologies, during the next five
years,

* Gate delays would go down by a factor of 2

* Gate density would go up by a factor of 7

* Random Access Memory bit density would go
up by a factor of 10

* Memories would increase by a factor of 10

Satellite data: Robert Fox of the Space Science and
Engineering Center (SSEC) at the University of
Wisconsin spoke about his institution's acquisition,
processing, and use of satellite data. As a subcontrac-
tor to the National Oceanic and Atmospheric Admini-
stration (NOAA) National Earth Satellite Data and In-
formation Service, SSEC acquires huge amounts of
raw data from satellites such as GOES and TIROS-N.
For this reason, the center takes an aggressive ap-
proach to archiving its data as inexpensively as
possible. A commonly encountered problem is that
data from the satellites often are not calibrated naviga-
tionally, and the satellite can be taking measurements
30 to 60 miles away from where it says it is measur-
ing. Fox described the Man-computer Interactive Data
Analysis system (McIDAS) developed at SSEC to
enable scientists to examine satellite data images inter-
actively. McIDAS has since been adopted by many
meteorological organizations.

NSFNET: Eric Aupperle of the University of Michi-
gan and Project Director for NSFNET spoke about the
plans for operating the NSFNET backbone by the
Merit Computer Network, a consortium of Michigan
universities. NSFNET is envisioned as a "network of
networks," linking regional networks via a national
"backbone." Merit recently won the contract to
operate NSFNET; its proposal included packet-
switching hardware, software, and maintenance
contributions by IBM Corp. and communications data-
switching capabilities provided by MCI Corp.
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Aupperle reported that in addition to linking the six
National Science Foundation (NSF) supercomputing
centers, the NSFNET backbone will include seven
regional networks, for a total of 13 "nodes." The
network is expected to be operational in a testing
phase by April 1, giving scientists across the country
increased access to supercomputing.

Graphics and image processing: Michael Strozza
(Gould, Inc., Fremont, California), Howard Cannon
(Symbolics, Inc., Cambridge, Massachusetts), and
Robert Brammer (The Analytic Sciences Corp.,
Reading, Massachusetts) discussed technological
developments in image processing and graphics for
scientific research.

Supercomputing applications

The Global Change Program: Francis Bretherton
(NCAR Climate and Global Dynamics Division) gave
an overview of the Global Change Program, a pro-
posed major research initiative that would encompass
many of the earth sciences and stretch over a 40-year
period. This effort would attempt to measure the
global effects of human activity and enable us to adapt
to the possible consequences. A well-known example
is the global warming predicted by the injection of
carbon dioxide and other trace gases into the atmo-

Francis Bretherton discusses the plans of the Global
Change Program.

sphere by activities such as fossil fuel burning. The
proposed research initiative will require, in addition to
observing systems, massive computing and data
archival capabilities. By 1997, the input of global
change data will be 3 to 7 terabits a day.

Bretherton showed some state-of-the-art images of
important global parameters, such as the distribution
of chlorophyll at the earth's surface, sea-level height
measured to within inches of accuracy by satellites,
and the extent of sea ice. Some of these images,
which were composites of data from several sensing
systems, had literally taken years to produce because
data processing efforts had been given little attention.
Bretherton said it is our responsibility to document the
global changes that occur during the next 50 years so
that our children and grandchildren will be able to
cope with environmental changes and make intelligent
environmental decisions. He said that there is no
possibility of turning around some trends such as the

By 1997, the input of global
change data will be
3 to 7 terabits a day.

increase in carbon dioxide and methane in the atmo-
sphere, but we should be able to limit the increases
and adapt to the changes if we can better predict what
is likely to happen.

A global ocean model: Albert Semtner (Naval
Postgraduate School, Monterey, California) discussed
the supercomputing experience he and Bob Chervin
(NCAR, CGD) have had in "pushing the CRAY X-
MP system to new limits" with their ocean modeling
system. He discussed the major ocean data/ocean
modeling problems researchers face during the next
decade and how anticipated developments in super-
computing architectures can provide the resources to
overcome those problems.

One major problem in ocean prediction is chronic
scarcity of data for verification. This problem will be
remedied soon by shorter time scales provided by
near-global synoptic satellite measurements of surface
height, surface temperature, and air-sea exchanges.

continued on next page
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continued from previous page

Historically, the second major problem has been a lack
of computer power. "It is only very recently that we
have embarked on realistic global ocean modeling,
using machines of the CRAY X-MP class," Semtner
said.

Semtner and Chervin use the NCAR CRAY X-MP for
their 1987 ocean model, which is based on the 1969
Bryan model. Their code optimization strategy has
followed two main guidelines: (1) use machine
hardware to monitor total performance in millions of
floating-point operations per second (megaflops), and
use machine software (such as SPY and PERFTRACE)
to obtain a detailed breakdown of fractional time
usage by various parts of the code, and (2) make
changes one at a time (as much as possible) to im-
prove performance, checking that answers agree both
at selected points and in globally integrated diagnostic
quantities with those of well-documented test cases
(reproducible by earlier models). By applying this
general optimization strategy, Semtner and Chervin
were able to speed up their model from 30 megaflops
to 450 megaflops in the course of a year.

The model optimization was carried out by enhancing
vectorization in longitude to 98% and by restructuring
the code for multitasking to attain 99.6% paralleliza-
tion in latitude. This design strategy will ensure
optimal parallel performance on anticipated supercom-
puters of the next five years. A performance rate of
approximately 30,000 megaflops should be realized by
this model on the 64-processor supercomputers of the
early 1990s.

Semtner concluded that the Semtner/Chervin ocean
model

* Can handle large ocean problems on anticipated
supercomputers of the 1990s

* Provides one-degree robust-diagnostic results that
show many realistic features of the global ocean
circulation

* Provides a half-degree robust-diagnostic simulation
that gives a more realistic representation of global
circulation, including strong advective features,
fronts, and eddies. (See the cover graphic for an
example.)

Bert Semtner presents information about an ocean
modeling system that runs on NCAR's CRAY X-MP.

Future directions

The need for education and collaboration: Harold
Ravech6, Dean of Science at the Renssalaer Polytech-
nic Institute in Troy, New York, reported on last
spring's follow-up meetings to the 1982 Panel on
Research Issues in Large-scale Computational Science
and Engineering. The recommendations of the 1982
so-called "Lax Panel" (chaired by Peter Lax of the
Courant Institute at New York University) led, in part,
to the establishment of the new NSF supercomputing
centers. The Lax Panel called for a number of educa-
tional and development activities if the United States

6 FEBRUARY 1988
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is to maintain its role as leader in the world of high-
performance computing.

The new committee that met in 1987 universally
agreed, Ravech6 noted, that although much has been
done in the area of hardware initiatives, much still
remains to be done in the area of applied mathematics,
computer science research, and education. Without a
growing knowledge base, he said, technological
improvements are bound to level out at the next
plateau.

Supercomputing is required by a wide range of scien-
tific disciplines. Several new applications of national
interest are emerging that will probably dominate
supercomputing use, such as biology (decoding
proteins and viruses, for example), economics, and

materials science. With other large scientific initia-
tives currently being launched, such as the supercon-
ducting supercollider and superconductivity research,
Ravech6 believes the scientific community must work
together, rather than compete, to achieve the goals of
high-performance computing for all.

The committee's recommended plan includes develop-
ing faster logical and memory devices; implementing
better archives for data, distributed computing, and
high-speed networking; and adding computational
science courses to engineering, biology, economics,
and other university majors. The estimated price tag
on this initiative is $1.5 billion over a 5-year period;
Ravech6 believes the expense is justified, however,
because the nation stands to benefit economically if it

continued on next page

Conference participants watch software demonstrations between sessions.
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continued from previous page

is able to maintain its current preeminence in the
supercomputing field.

SCD plans for the future: SCD Director Bill Buzbee
said that SCD's mission remains the same, that is, to
support large modeling and to archive large data sets.
The division recently added a new Distributed Com-
puting Section that encompasses networking, commu-
nications, and graphics activities. SCD now has a
DECnet-based gateway computer so that adaptor
boxes are no longer needed between each computer in
the NCAR network. As a node on NSFNET, NCAR
will offer its remote users much better connectivity to
supercomputing centers.

Buzbee said that SCD is preparing to phase in UNIX
as the primary operating system for all of its compo-
nents by about 1989, noting that UNIX is rapidly
becoming the standard for operating systems and is
compatible with the standard and widely used TCP/IP
communications protocol. He also said planning
should already be under way for acquiring the next
computer to replace the CRAY computers, as the
current supercomputers will rapidly become obsolete.
He reported that SCD has proposed that NSF establish
a systematic and long-term plan for acquiring and
funding supercomputing. One possibility might be to
upgrade two of the six supercomputing centers per
year so that each is upgraded every three years over a
six-year period, beginning in 1989.

Other speakers were Margaret Drake, who introduced
plans for an SCD visualization laboratory; Joe Choy,
who spoke of NCAR's distributed computing and
graphics plans; Britt Bassett, who gave instructions for
remote job entry via NSFNET; Dan Anderson, who
demonstrated the use of multiple windows on a
workstation being used interactively with a CRAY
computer; Ginger Caldwell, who discussed new plans
and services for users; Roy Jenne, who spoke on the
future of data archiving; and Bernie O'Lear, who
described SCD's new mass storage technology.

Demonstrations: Between sessions, conference
participants watched demonstrations of recently
developed software: Window environments and the
CRAY, by Dan Anderson, SCD; a simple job entry
system by Britt Bassett, SCD; 3-D radar images of
thunderstorms by Johathan Lutz, ATD; PC-McIDAS
by Dave Fulker, Unidata; use of animation graphics in
the analysis of cloud model data by Kelvin Droege-
meier, University of Oklahoma; and meteorological
data fusion, by Chris Fields, New Mexico State
University. Users also had an opportunity to pick up
copies of SCD documentation and talk with consul-
tants at the User Information Center.

Juli Rew is a writer/editor in SCD, and Nancy Dawson is
the Documentation Group Leader within the User Services
Section of SCD.

Joseph receives Technical Support Award

by Juli Rew

Dennis Joseph of the SCD Data Support Section
recently received NCAR's Technical Support Award,
given annually to staff members contributing outstand-
ing technical support to advance research in the
atmospheric sciences.

Joseph was cited for ingenuity and massive personal
effort in salvaging 11 trillion bits of critical satellite
data, including measurements made during the most
important El Nifio event of the century.

These data were collected by the TIROS-N satellite,
originally launched in 1978 as part of the highly

successful Global Weather Experiment, and by later
National Oceanic and Atmospheric Administration
(NOAA) satellites. They were stored on the now-
obsolete Ampex Terabit Memory (TBM) System at
NOAA. When NOAA was forced to shut down its
TBM, their staff did not have time to save any data
from the 27-month period from April 1981 to June
1983, and there were large data gaps in the previous
14 months as well.

Through a cooperative effort, the research community
stepped in to assure that this important dataset was not
lost. Since NCAR had the last operational TBM, it
accepted the task of salvaging the data. NASA

8 FEBRUARY 1988
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contributed funds to keep NCAR's TBM operating (it,
too, was scheduled for retirement). NOAA shipped
1,000 TBM archive tapes to NCAR. Complicating the
task was the fact that documentation of the data was
extremely limited.

"We had to figure out exactly what the tape structures
were, which turned out to be quite a job," Joseph said.
The NOAA system had been built in layers, each with
different data structures, and these had to be stripped
away one at a time. After software was developed to
read the tapes, the big job became keeping track of the
data - where it went, where there were errors, and so
on, while locating the desired data and recovering
them. In some cases, Joseph ran diagnostic programs
on the NCAR CRAY-1A to search for "good" parts of
the storage medium from which he could recover data.
He also developed some satellite navigation capability
that calculated where the satellite was located at any
given time so that files could be selected from specific
areas. Ultimately, through astute detective work, he
was able to recover 99% of the data that were missing
from the NOAA files and additional data of interest to
NCAR and university researchers.

The project continued around-the-clock over nine
months during 1986 and 1987. Joseph credits work
"above and beyond the call of duty" throughout SCD.
"There were many supporting staff and specialized
equipment involved," he says.

Because NOAA's and NCAR's systems were not
exactly alike, modifications were necessary to the
NCAR TBM in order to be able to get the data. SCD
Systems Section programmers David Kitts and John
Merrill made these modifications and consulted on
data structure issues. The Operations Section also
worked hard to make sure the jobs kept running.
Many things in the transfer process could (and did) go
wrong, and the staff performed the necessary restarts
or called Joseph in when problems arose.

"We couldn't have done it without the current NCAR
Mass Storage System. Not many other systems in the
world would have been able to do the job," said
Joseph. (The current NCAR Mass Storage System is a
new state-of-the-art data storage system based on IBM
3480 tape cartridges.)

As a result of this work, the award citation said,

"NCAR and the whole research community now have
a complete set of unique satellite data that would have
vanished forever were it not for Dennis' efforts."
NCAR and the research community now have over 11
trillion bits of satellite data selected from the 35 to 40
trillion bits on the NOAA tapes.

The data are now part of NCAR's permanent meteoro-
logical archives and are available for use on the
NCAR computers. A future project will be to send
copies of a large percentage of this dataset to the
National Aeronautics and Space Administration
(NASA) for their research, and to NOAA to fill gaps
in the NOAA archives. Data will also go to support
special projects at the University of Miami and the
Pacific Marine Environmental Laboratories, among
others. Several researchers are already using the data
on the NCAR systems, notably James Coakley (NCAR
Climate and Global Dynamics Division), Philip
Durkee (Naval Postgraduate School), Robert Bernstein
(Scripps Institution for Oceanography), and research-
ers at Ohio State University.

Juli Rew is a writer/editor in the Scientific Computing
Division.

Dennis Joseph stands in front of a rack of IBM 3480
cartridges, where the NOAA data are now stored.

FEBRUARY 1988

CCID CC MPNII'IIF TG. ''

- ,, I I I i I I I I

I I YI I . .. . . .. . . .. . .. . . ... . .. .. . .. .. .. . .. - -- - -- - - -a " %- - ................. ........... ... ... ... ............. ............ .--- : .. ... ......... ... .... .. ....... .. . .. .. .. .. .. .. .. - -
................... ... - -- - -...-..- ............ ......... ... .. . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . .. . . . . . .....- ' . . . . . . .. . . . . . . ... . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . ..... . . . . .. . ..... - --

...............................'~.--. ~ - ~ - ~- ~................. . . . . . . . . . . . . . . .. ..... .......................'''''~''''''''' ': : : :: : : .......... :-..... ... .... . .. ...



Computer Output Committee releases recommendations

The Computer Output Committee (COC) was formed
by the UCAR/NCAR Joint Implementation Committee
(JIC) as a result of discussions by the UCAR/NCAR
Ad Hoc Committee on Strategic Planning of Com-
puter Activities. COC was charged with making
recommendations concerning:

1. Hardware and/or operational policies needed to
relieve saturation of SCD film recorders and
printers;

2. Hardware and/or software packages that extend
SCD graphics capabilities in directions most
advantageous to the user community.

COC responded to this charge in two separate study
phases. Phase I focuses on the hardware and soft-
ware required to satisfy the short- and intermediate-
term requirements of graphical and text batch output.
Phase II will focus on how to best augment the
graphics services extended to the user base. The
Phase I COC report to the Joint Implementation
Committee is now available. To receive a copy,
contact Belinda Housewright at (303) 497-1310,
Room 15C of the Mesa Lab, or send her e-mail at
belinda@scdpyr.ucar.edu.

COC Phase I discussions focused on the two major
existing hardcopy output systems supported by SCD:
the DICOMED system for black-and-white microfilm
and microfiche output, and the two Xerox 4050 laser
printer output systems. The DICOMED systems
monthly produce nearly a million frames of microfilm
and microfiche contained in approximately 6,000 files.
The Xerox 4050 printers monthly print about 400,000
pages contained in some 14,000 files. COC focused
on shortcomings and needed enhancements for these
two systems and made the following recommenda-
tions:

* Procure a color DICOMED. Although a color
DICOMED will not increase output film capacity
as much as would another black-and-white unit, it
will add a new dimension of functionality not
currently available at NCAR.

* Procure a Digital Equipment Corporation (DEC")
PDP-11/84 DICOMED controller as an interim
replacement for the existing DEC PDP-11/34

controller. The PDP-11/84 is a more powerful
system than the PDP-11/34. It is fully compatible
with the PDP-11/34 and can be put in place almost
immediately. The PDP 11/84 unit will increase
DICOMED throughput of pre-Graphical Kernel
Standard (GKS) NCAR Graphics during the
interim period (6 to 12 months) required to pur-
chase and put into production a controller that is
powerful and flexible enough to meet the growing
graphical output needs of the next several years.

* Procure a DICOMED controller for the long-
term. Suggested functional requirements for a
new controller are defined in detail in the report.
Systems that seem to meet these requirements
are available in the $80,000 to $100,000 price
range.

* Move toward the conversion of the black-and-
white film recorder to fiche by encouraging user
migration and providing output alternatives
when fiche is not acceptable.

* Continue to investigate alternative controllers for
the Xerox 4050 laser output devices other than
on the 4381 IBM Mass Storage Control Proces
sor (MSCP).

* Consider implementing typesetting languages
such as troff, TEX, and PostScript® on the Xerox
4050 printers or other devices.

* Encourage user efficiency.

The Computer Output Committee is chaired by Ray
Bovet, who is the Computing Group Manager in the
High Altitude Observatory (HAO). Other COC
members are Paul Bailey, (ACD) Scientific Applica-
tion Programmer IV; Fred Clare, (SCD) Systems
Programmer IV; Darrell Holley, (SCD) Group Leader,
Graphical Output; Basil Irwin, (SCD) Group Head,
Distributed Systems; Joe Klemp, (MMM) Senior
Scientist; Robert Lackman, (SCD) Acting Group
Head, Graphics; Andy Robertson, (SCD) Group Head,
Computer Graphics. The Joint Implementation
Committee is chaired by Bill Buzbee, Director of
SCD, and Harrict Crowe, UCAR Vice President of
Corporate Affairs.
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A VMSECURE command imposes new security measures

by Barbara Horner-Miller

The Scientific Computing Division has experienced
several incidents with hackers over the last year. A
recent incident with a hacker has caused us to
strengthen our security measures on the IBM 4381
(IO) front-end computer by inactivating the DIRM
command and installing the new VMSECURE com-
mand. This article tells you how to use VMSECURE.

DIRM inactivated

On January 19, the directory maintenance (DIRM)
facility used on the IBM was inactivated. DIRM is
the mechanism you use to change your logon pass-
word, disk passwords, and virtual machine size. A
notice was placed in the Daily Bulletin and in the
logon message (LOGMSG) that the DIRM facility was
unavailable. The DIRM exec produced a message that
DIRM was unavailable and gave a number to call in
the event that a user needed to perform a task nor-
mally done with DIRM. Any requested changes were
done by one of the IBM system programmers.

VMSECURE activated

On January 25, a new system with more security
features, VMSECURE, was installed to handle the
directory maintenance tasks. Any users calling to
request a directory change during this week were
directed to the HELP files for VMSECURE and were
asked to make the requested change using the new
system. This allowed us to open the new system to a
few users and monitor the functioning of the system
and the user response to it.

On February 1, VMSECURE was put into full produc-
tion and was announced in the Daily Bulletin and the
LOGMSG. All users were urged to change their
logon password. If you have not yet changed your
password, please do so now; instructions are given
below.

VMSECURE is a directory maintenance system for
the IBM VM operating system that provides control
for access to all system resources. VMSECURE will

allow us to monitor invalid logon attempts by userid
and by terminal address. Passwords are encrypted
under this system and are therefore much less vulner-
able to abuse by hackers.

VMSECURE MAINT commands

The VMSECURE MAINT commands may be used to
change various characteristics of your virtual machine.
Full screen users may change their virtual machine
characteristics by either of two methods: (1) use the
VMSECURE MAINT commands presented below, or
(2) use the VMSECURE USER command, which will
put them into a full-screen display that may be modi-
fied to effect changes. Issue the command HELP
VMSECURE MAINT for additional information on
the MAINT commands or HELP VMSECURE USER
for help on the full-screen version.

VMSECURE examples

The commands for the most commonly used functions
are given below. Type in the command shown in
lowercase letters. The IBM responds with the lines
shown in UPPERCASE LETTERS LIKE THIS.
The lines in lowercase italics below give you direc-
tions.

To change your password:

vmsecure maint password <return>

ENTER YOUR LOGON PASSWORD:
type the password you used when you logged onto
the system

ENTER A NEW LOGON PASSWORD:
type a new password. VMSECURE will not allow
you to use a password that contains a left or right
parenthesis.
REENTER YOUR NEW LOGON PASSWORD

FOR VERIFICATION:

type the same password you typed before.

continued on next page

FERUR 1981~1.-- - :: i ! C I °i T i i

B~aS~i~l~hn~ ~*_ IC --~ ~~ - ~- ~~811~ ILI~P ~LI s~-~~L ~slC -~~ ~kl~R---- -a~J~~

SOFTWARE~ R NEWSS

11

1

FEBRUARY 1988



SOFTWARE

continued from previous page

DIRECTORY UPDATED ONLINE
R;

To change your storage size (for example to 2M):
vmsecure maint storage 2m<return>
ENTER YOUR LOGON PASSWORD:
type the password you used when you logged into
the system

DIRECTORY UPDATED ONLINE
R;

Note: The size specified must be shown in megabytes
or kilobytes (1M=1024K) and must be in multiples of
4K. You cannot specify a storage size greater than the
site-specified maximum for your virtual machine. Use
the REVIEW function to determine the current size
and the maximum size for your virtual machine.

To review your directory:
vmsecure maint review<return>
The IBM will place you in XEDIT with a copy of
your directory entry. You may not make changes to
your directory with the REVIEW function. Type
"quit" to exit this file.

To change the link passwords for a permanent
minidisk (for example 191):

vmsecure maint minidisk 191 <return>

NEWS

ENTER YOUR LOGON PASSWORD:
type the password you used when you logged into
the system
ENTER NEW LINK MODE VALUE:

type an equal sign '='

ENTER THE READ LINK PASSWORD:
type the new read password you wish to use; type an
equal sign '=' to retain the old read password;
press <return> to remove the read password

ENTER THE WRITE LINK PASSWORD:
type the new write password you wish to use; type
an equal sign '=' to retain the old write password;
press <return> to remove the write password

ENTER THE MULT LINK PASSWORD:
type the new mult password you wish to use; type an
equal sign '=' to retain the old mult password;
enter <return> to remove the mult password

DIRECTORY UPDATED ONLINE
R;

VMSECURE will allow SCD to enforce periodic
changes of passwords and force passwords to adhere
to specific guidelines, which should make passwords
more difficult to guess. We will be implementing
more security measures in the future.

Barbara Horner-Miller leads the Consulting Group in the
User Services Section of SCD.

A NAG Fortran Library is updated

by Richard Valent

Author's note: Much of the information in this article
is based on the NAG, Inc. publication number 203/97.

Mark 12 introduces 175 new routines

One of the main commercial software libraries avail-
able to NCAR's CRAY users is the Numerical Algo-
rithms Group (NAG) Fortran Library, a collection of
numerical algorithms for computational science and
engineering. Recently, NAG issued its Mark 12
version, which adds 175 new user-level routines. Two
new chapters (G11, Contingency Table Analysis, and

F06, Linear Algebra Support Routines) have been
added.

NAG manuals

NAG manuals are available on fiche for $40 and in
hardcopy for $195. They may be ordered from:

Technical Sales
Numerical Algorithms Group, Inc.
1101 31st Street, Suite 100
Downers Grove, IL 60515-1263
(312) 971-2237

12 FEBRUARY 1988
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If you are at NCAR, you may use the NAG manuals
in the Consulting Office, Room 17 of the Mesa Lab.

New capabilities

Mark 12 of the NAG Fortran Library introduces the
following features:

* comprehensive stiff ordinary differential equation
solvers:

- explicit, implicit, and differential-algebraic
systems

- full, banded, and general sparse Jacobians

* multigrid method for solving an elliptic partial
differential equation

* expansion of nonlinear optimization capabilities:

- unconstrained minimum of a function of several
variables, using function values and first derivatives,
by the method of conjugate gradients

- linearly constrained linear least-squares problem,
or a convex quadratic programming problem, by a
two-phase active set strategy

- minimum of a function of several variables,
subject to simple bounds, linear and non-linear con-
straints, using finite-difference estimates of first
derivatives of the function and non-linear constraints
where user-supplied values are not available, by a
sequential QP method

* additional statistics capabilities:

- expected values, covariance matrix, and Shapiro-
Wilk's W-test for normal order statistics

- maximum-likelihood estimation of a linear
model based on ranks of observations

- contingency table analysis: latent variable mod-
eling for binary data

- time-series analysis: fitting an ARMA model
to a multivariate time-series using exact likelihood

* a new set of more efficient sorting routines:

- emphasis on ranking, rather than re-ordering

- character-sorting routines using CHARACTER

type

* a new error-trapping routine, used by all routines,
facilitates output of explanatory error messages

Vectorization

Continuing the emphasis on enhanced performance for
vector and parallel systems initiated at Mark 10, Mark
12 of the NAG Fortran Library introduces:

* FFTs allowing several transforms to be performed
in parallel

* multidimensional integrals of a vector of similar
functions

* BLAS (Basic Linear Algebra Subprograms) for
matrix-vector operations

Distribution of Routines

The following table shows the chapter-by-chapter
distribution of the 688 user-level routines in Mark 12.

Number of User-Level Routines by Chapter

AOO
A02
C02
C05
C06

D01
D02
D03
D04
D05
E01
E02

Chapter
Identification
Complex arithmetic
Zeros of polynomials
Roots of transcendental equations
Summation of series,
Fourier transforms
Quadrature
Ordinary differential equations
Partial differential equations
Numerical differentiation
Integral equations
Interpolation
Curve and surface fitting

No,
1
3
2

11

20
25
57
10
1
2
7

22

continued on next page
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continued from previous page

E04
FO1
F02
F03
F04
F05
F06
G01
G02
G04
G05
G08
G11
G13
H
M01
P01
S
X01
X02
X03
X04

Minimizing or maximizing a function
Matrix operations, including inversion
Eigenvalues and eigenvectors
Determinants
Simultaneous linear equations
Orthogonalization
Linear algebra support
Simple calculations on statistical data
Correlation and regression analysis
Analysis of variance
Random number generators
Nonparametric statistics
Contingency table analysis
Time-series analysis
Operations research (See also E04)
Sorting
Error trapping
Approximations of special functions
Mathematical constants
Machine constants
Innerproducts
Input/output utilities

at Mark 11 for LP, QP, and NLP problems. E04UCF
extends the facilities of EO4VCF to problems in which
user-supplied first derivatives are not available, while
E04NFC specializes EO4NAF to solve linearly con-
strained linear least-squares problems.

46
63
34

9
34
2

97
21

26
4
33
11
2

27
2
37
2

45
2

24
2
4

Summary of new routines

New routines have been added to the following
chapters: C06, D01, D02, D03, E04, F06, G01, G08,
G11, G13, M01, P01, X02, and X04. D03 (partial
differential equations) and E04 (minimizing or
maximizing a function) are frequently used at NCAR,
and additions to those two chapters are listed here. To
obtain the additions for all the chapters, see the first
example under the "On-line documentation" section
below.

D03 Partial differential equations (PDEs)

D03EDF solves the equations that arise from the
discretization of an elliptic PDE and
its boundary conditions defined on a
rectangular region, by a multigrid
method caused by Wesseling.

E04 Minimizing or maximizing a function

The new routines in this chapter continue the develop-
ments that began with the introduction of new routines

E04XAF

finds an unconstrained minimum of a
function of several variables, using
function values and first derivatives,
by the method of conjugate gradients
(supersedes E04DBF)

solves a linearly constrained linear
least-square problem, or a convex
quadratic programming problem, by a
two-phase active set strategy

finds a minimum of a function of
several variables, subject to simple
bounds, linear and nonlinear con-
straints, using finite-difference esti-
mates of first derivatives of the
function and nonlinear constraints
where user-supplied values are not
available, by a sequential QP method
(supersedes E04UAF)

estimates the gradient and Hessian of a
function at a point, given a routine to
calculate function values only, or
estimates the Hessian of a function at
a point, given a routine to calculate
function and gradient values

The following new service routines (for supplying
optional parameter values) are provided for use in
conjunction with the above E04 routines: E04DJF,
E04DKF, E04NDF, EO4NEF, E04UDF, E04UEF.

How to use NAG at NCAR

To use the new binary library on the NCAR CRAY
computers, precede the applicable SEGLDR or LDR
statement in your Job Control Language (JCL) with
the following job control statement:

ACCESS, DN=NAG, ID=XSLG.

iii~iii i ii iiiii FERiARiiiYiiiiii i 1988 iiiiiiiiOPU T I[ G IJ]ERY : i!iiiii iiii i:ii
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E04NCF

E04UCF
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Also, you must specify LIB=NAG on the SEGLDR or
LDR statement.

On-line documentation

The source code for the NAG Fortran Library is
proprietary, but you can obtain the documentation via
the CRAY GETDOC job control statement by using
the keyword specifier VAR=DOC00O, as in the follow-
ing examples:

GETDOC, LIB=NAG,
DOC=(KEYWORD:SUMMARY: NEWSUM),
VAR=DOCOO.

GETDOC, LIB=NAG, DOC=(D02EJF:DO2NBF),
VAR=DOC0O.

The first example provides a listing on the user's
CRAY job output file $OUT of the following:

* a keyword index for the NAG Fortran manual

* a summary of each of the user-callable subroutines
in NAG

* a summary of each subroutine new to NAG Mark
12.

The second example provides usage instructions for
ordinary differential equation routines D02EJF and
D02NBF.

Important note: You must declare the mass store
generic resource *MS on your CRAY job card when
using GETDOC.

If you are unsure of the CRAY GETDOC utility, see
the SCD UserDoc "GETSRC, GETDOC, LOCATE,
and AQPLMS: Source Code and Documentation
Retrieval on the CRAY Computers." To obtain a copy
of this (or other SCD documentation), go to the
Consulting Office in Room 17 of the Mesa Lab, or
send electronic mail TO MARYB on the IBM 4381
(IO) front-end computer, or call Mary Buck at (303)
497-1232.

Available tests

NAG provides tests for more than 500 of its entries.
To find out which entries are tested, execute the
command

TEST, LIB=NAG, DIR.

To test a specific NAG entry, C06EAF for example,
execute command

TEST, LIB=NAG, FILE=C06EAF.

Upon execution, output containing the Fortran compi-
lation of the test, test results, and expected test results
is returned in your CRAY output $OUT.

Test notes: You must declare the mass store generic
resource *MS on your CRAY job card when using the
TEST utility.

Because the tests use Fortran unit 5 associated with
input from the NCAR Mass Storage System, other use
of unit 5 should be avoided within the same job.

Implementation plans

SCD plans to install the new NAG library on March
23, 1988 as the default version. After March 23, users
who want to obtain the new version of the source and
binary codes will not be required to specify the above
ACCESS card and the VAR=DOC00 qualifier on the
GETDOC statement.

Although NAG offers Basic Linear Algebra Subrou-
tines (BLAS), SCD historically has opted to use the
optimized version provided by Cray Research and will
continue to do so unless timing tests indicate that the
NAG version is faster.

Where to call if you have questions

If you have questions or concerns about NAG, please
contact Richard Valent at (303) 497-1302.

Richard Valent is the Software Librarian within the User
Services Section of SCD.
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A MSS ONLINE and OFFLINE parameters implemented

By Robert Nicol

In response to a recommendation made by the Mass
Storage System Advisory Committee, you can now
take more control of where your data reside on the
MSS. You can now use the ONLINE/OFFLINE
options in your CRAY ACQUIRE and DISPOSE
statements to direct Mass Storage System (MSS) files
to disk or to cartridge. This option was part of the
original MSS design, but could not be implemented
until the MSS disk farm subsystem was fully inte-
grated. You can use the ONLINE option in your
ACQUIRE statements to stage MSS files to the disk
farm for faster access when running your jobs on the
CRAY computers. You can use the OFFLINE option
in your DISPOSE statements to request that copies of
your MSS files go to cartridge.

How to use ONLINE and OFFLINE

You specify ONLINE and OFFLINE in the TEXT
portion of your ACQUIRE and DISPOSE statements
as shown in the examples below. If you specify
ONLINE in your ACQUIRE statement, the IBM 4381
Mass Storage Control Processor (MSCP) tries to move
a copy of your file to the disk farm immediately; that
copy then remains on-line until you delete it from the
disk or until space is needed for other files. This can
speed up subsequent ACQUIREs. Note that the
original copy of the file remains on cartridge.

If you specify OFFLINE in your ACQUIRE statement,
the MSCP moves a copy of your file to cartridge as
soon as possible (if it is not already there) and flags
the disk copy for deletion.

If you specify OFFLINE in your DISPOSE statement,
your request is handled in the same way as in an
ACQUIRE statement. If you do not specify either
option in your DISPOSE statement, the MSCP tries to
stage the file to the disk farm; if there is no disk space
available, the file is queued for cartridge storage. This
means that ONLINE is the default value for DISPOSE
statements; however, the MSCP may direct any files
to cartridge if necessary, regardless of the TEXT
value. Any files written to disk are moved to car-
tridge automatically if not accessed regularly.

ACQUIRE statement examples

ACQUIRE, DN =AFILE, MF=MS,A
TEXT='FLNM=/AUSER/FILE1, ONLINE'.

ACQUIRE, DN=AFILE, MF=MS, ^

TEXT='FLNM=' '/AUSER/FILE.ARCH", OFFLINE'.

Note the use of single quotation marks in the second
example above. There is one set of single quotation
marks around the arguments to the TEXT parameter.
In addition, there are two single quotation marks
around the argument to the FLNM parameter. Two
are needed because the FLNM argument contains a
special character.

DISPOSE statement example

DISPOSE, DN=OUTPUT, MF=MS, A
TEXT='FLNM=/AUSER/NEWFILE, OFFLINE'.

If TEXT=OFFLINE is specified on a DISPOSE
statement, the following happens: (1) The data are
written to the MSS, (2) If the data were written to
disk, the data are now copied to a cartridge, and 3) If
there is still a copy on disk, then the disk copy is
scheduled for deletion.

Additional notes

The ONLINE and OFFLINE requests are handled by
the MSCP, which also migrates files automatically
between disk and cartridge. The MSCP determines
which files to remove from the disk, based on the file
size and the time of last access. This means that the
largest file not accessed for the longest period is
removed first. During heavy load periods, the MSCP
may queue OFFLINE oe ONLINE requests or remove
large files from the disk farm if space is needed.

For details on ACQUIRE and DISPOSE statements
and the MSS, see the SCD UserDoc, "The Mass
Storage System," Version 2.0. If you have questions
or problems regarding use of the MSS, contact the
SCD Consulting Office at (303) 497-1278.

Robert Nicol is the former editor of The Record.
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NCAR Computer Room shutdown
on March 5

To enable NCAR Maintenance personnel to perform
preventive maintenance to the electrical switch room
and cooling services, all SCD communications and
computer systems will be inoperative Saturday,
March 5 from 05:00 (MST) until 02:00 (MST),
Sunday, March 6, 1988.

Change on RDR spool files on
the IBM 4381

All RDR spool files that are class F and are not mail
files are purged from the IBM 4381 (IO) front-end
computer. Class F files are reserved for mail mes-
sages and are purged after three weeks, rather than
after five days like all other spool files.

Slight charge increase for
DICOMED film processing

The basic General Accounting Unit (GAU) charge
for DICOMED film processing increased by .0029
per job, effective January 1. This change incorpo-
rates charges for the 72 leader and trailer frames.
This means that it is never cheaper to run a job on
film than on fiche.

The SCD UserDoc, "PERFMON: The CRAY
Performance Monitor Utility," Version 1.00, January
1988 (16 pages), is now available. PERFMON carn'be
used to monitor certain hardware-related events
during the execution of your program. The informa-
tion can be used to analyze program performance
and therefore help you to optimize your code. For
example, the number of floating-point additions,
multiplications, and divisions can be determined and
therefore the millions of floating-point operations
per second (MFLOPS) can be computed. This docu-
ment describes the PERFMON features, contains

basic instructions for using PERFMON, and has
several examples of input and output.

To order SCD documentation, send e-mail TO
MARYB on the IBM 4381 (IO) front-end computer,
or call Mary Buck at (303) 497-1232. If you are at
the Mesa Lab, you can obtain SCD documentation
from the SCD Consulting Office, Room 17.

Keep in touch for better service
from the Consulting Office

by Barbara Horner-Miller

The Consulting Office performs a large number of
services on behalf of SCD users. It helps us tremen-
dously if you, the user, take time to keep us posted
on where to find you and who you are.

We frequently are asked by other members of SCD
to contact users for a wide variety of reasons. It
might be to inform you of a lost job or a lost mass
storage dataset. You might appear to be having
trouble with a job and we are asked to call you to
offer help if it is needed. Sometimes we are asked
to contact users who are saturating a resource; these
contacts are generally made to see if there is a way
to accomplish the task within your time frame and
still allow other users to use the resources they need.

Much of the time, we are able to use the WHOIS
command on the IBM (IO) front-end computer to
find out exactly who you are from the user number
we are given. However, if you move to another uni-
versity for a sabbatical or postdoctoral appointment,
we might find that the phone number we have re-
corded is incorrect.

The problem of contacting a user is compounded by
the fact that many of our active users are students
working under a professor. In many instances when
a new student replaces another one, the old login is
used for the new student. We realize that this is very
convenient because it eases the transfer of the proj-
ect from one person to the next with minimal effort.

continued on next page
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continued from previous page

However, we request that you take a few minutes to
let us know the name and phone number for the new
student to be associated with that user number and
login ID. This information can be easily changed
for our records without disrupting your project man-
agement.

To change your address, phone number, or the
people associated with a project, call the consultant
on duty at (303) 497-1278, or send a message to
CONSULT1 on the IBM 4381 (IO) computer, and
we will ensure that any necessary changes are made.

Barbara Horner-Miller leads the Consulting Group
within the User Services Section of SCD.

Change in MSS retention periods

The Mass Storage System retention period limit has
been increased. The new maximum retention period
for files on the MSS is 32,767 days, or approxi-
mately 90 years. However, you must create the MSS
file first (with a retention period of up to 367 days for
public media and 4,096 for private media) and then
use the MSCHANGE command to specify a longer
retention period. The CRAY DISPOSE command
still retains all the previous restrictions.

MSS Advisory Committee
minutes available

If you would like to be on the list to receive the
minutes of the MSS Advisory Committee or would
like more information about what the committee
does, call Marc Nelson at (303) 497-1262 or send
him e-mail at marc@scdpyr.ucar.edu.

NETWYRKING AND DATA

Changes to Telenet

New configurations affect class TI3725: New
configurations were made to the Telenet system on

Wednesday, February 10. The changes affected
only the logon procedures for users of class TI3725.
All other logon procedures are the same.

If you use class TI3725, at the @-sign prompt, type:
3037.51 <return> or 3038.51 <return>
(instead of 3037.50 <return> or 3038.50 <return>)

TIO speed increases: Users should also notice a
throughput increase because all lines were brought
up to 2400 bits per second (bps) instead of 1200 bps.
If you are a TIO user and have been using 1200 bps
logon procedures, we recommend that you now use
the 2400 bps Telenet number (if it is available in
your area) and follow the 2400 bps logon procedure
outlined in the document, "Telenet Logon Proce-
dures," which can be obtained from Frieda Garcia
by sending e-mail TO FRIEDA on the IBM 4381
(IO) front-end computer or to
frieda@scdpyr.ucar.edu, or by calling Frieda at
(303) 497-1254.

More ports available: In addition, more ports are
now available for classes TI3725, TIO, and THA.

If there are any problems or questions, please send
e-mail TO MARLA on the IBM 4381 (IO) com-
puter, or to marla@scdswl.ucar.edu, or call Marla
Meehl at (303) 497-1301.

TCP/IP: The acronym TCP/IP stands for Trans-
mission Control Protocol/Internet Protocol. TCP/IP
is the Defense Advanced Research Project Agency
(DARPA) protocol for interconnecting networks.
TCP/IP was chosen by the National Science Foun-
dation as the interconnect protocol to be used by the
supercomputing sites because of its widespread use
among universities. (TCP/IP was incorrectly iden-
tified in last month's issue.)
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CGM
COS
CPU
CRAY, Cl
CRAY, CX
GAU
GKS
Internet
I/O
JCL
LDN

MASnet
MFLOPS
MSS
MSCP
NSFNET
RJE
SSD
TCP/IP
TGS
UCARnet
UNICOS

Organizations

ACD
ASP
ATD
CGD
COC
CU
DARPA
DOE
HAO
JIC
MMM
NASA
NCAR
NOAA
NSF
SCD
SCDUG
SIAM
UCAR
USAN

Computer Graphics Metafile
Cray Operating System
Central Processing Unit
SCD's CRAY-1A computer
SCD's CRAY X-MP/48 computer
NCAR's General Accounting Unit; used in charging
Graphical Kernel System
The collections of all interconnected networks that use the TCP/IP protocol
Input/Output
Job Control Language
NCAR's Local Data Network; the "fast path" between the MSS and the

CRAY computers
NCAR's Mainframe and Server Network (formerly the NCAR Local Network)
Millions of floating-point operations per second
NCAR's Mass Storage System
NCAR's Mass Storage Control Processor
National Science Foundation Network
Remote Job Entry
Cray's Solid-state Storage Device on the CRAY X-MP
Transmission Control Processing Protocol/Internet Protocol
NCAR's Text and Graphics Servers
University Corporation for Atmospheric Research Network
UNIX CRAY Operating System

NCAR Atmospheric Chemistry Division
NCAR Advanced Study Program
NCAR Atmospheric Technology Division
NCAR Climate and Global Dynamics Division
NCAR's Computer Output Committee
University of Colorado
U.S. Department of Defense Advanced Research Projects Agency
U.S. Department of Energy
NCAR High Altitude Observatory
Joint Implementation Committee
NCAR Mesoscale and Microscale Meteorology Division
National Aeronautics and Space Administration
National Center for Atmospheric Research
National Oceanic and Atmospheric Administration
National Science Foundation
NCAR Scientific Computing Division
Scientific Computing Division Users Group
Society for Industrial and Applied Mathematics
University Corporation for Atmospheric Research
NCAR's University Satellite Network
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Report from SCD - Pete
Peterson

SCD two-year plan

SCD has completed its develop-
ment plan, which has now been
sent to the printer. The plan
contains SCD's current priorities
and plans for the next two years.
It also reviews the past year's
activities. If anyone is interested
in obtaining a copy, they can
contact Belinda Housewright
(Mesa Lab, Room 15C, 303-497-
1310, e-mail to
belinda@scdpyr.ucar.edu).

Facilities

During the month of January 1988,
Plant Maintenance will refurbish
the old cooling tower. SCD's
computers will be running on a
cooling tower without any backup.
There should be no problems
unless the outside temperature
rises above 60 ° F. If that happens,
SCD may have to shut down the
CRAY, C1 computer. It is not
anticipated that the CRAY, CX
computer will be affected under
any circumstances.

December 21, 1987
Sixth Annual SCD Users
Conference

The Sixth Annual SCD Users
Conference will be held January
11-14. Peterson highlighted some
of the events scheduled. The
keynote address will be given by
Robert Ewald, Cray Research Inc.,
followed by a Francis Bretherton
(CGD) talk on the Global Change
Program. Harold Ravech6 will
talk on the National Computing
Initiative. Ravech6 was Chair of
the Sub-panel on Applications of
the Panel on Research Issues in
Large-scale Computational Science
and Engineering, which met at a
Society for Industrial and Applied
Mathmatics (SIAM) Workshop
sponsored by Department of
Energy and the National Science
Foundation. This panel was a
continuation of the Lax Panel,
which recommended the creation
of the supercomputing centers.
There will also be a talk by Eric
Aupperle, head of Merit Computer
Network, which will be managing
NSFNET.

Tuesday afternoon will be devoted
to supercomputing issues. Bill
Buzbee will speak on directions in
SCD, Bert Semtner (Naval Post-
graduate School) will discuss his
ocean model, and Ginger
Caldwell (SCD) will speak on new
plans and services for users. Jack
Worlton of Worlton and Associates
will give an after-dinner talk on
technology forecasting for super-
computers.

On Wednesday morning, the 13th,
Michele Arden will give a talk on
uniform user environment inter-
faces, Joe Choy (SCD) will discuss

SCD plans in networking, and Dan
Anderson (SCD) will talk on the
distributed computing environment
within SCD. In the afternoon, Roy
Jenne (SCD) will speak about the
availability and delivery of data,
Robert Fox, Space Science and
Engineering Center, University of
Wisconsin, will talk on the acqui-
sition, processing, and use of
satellite data, and Bernie O'Lear
(SCD) will speak about the NCAR
Mass Storage System.

In addition to the talks on Wednes-
day, there will be several demon-
strations. Some of these demon-
strations are: PC McIDAS by
Dave Fulker (UCAR); Meteoro-
logical Data Fusion by Chris
Fields (New Mexico State); 3-D
Radar Images of Thunderstorms by
Jonathan Lutz (ATD); Use of
Animation Graphics in the Analy-
sis of Cloud Model Data by Kelvin
Droegemeier (University of
Oklahoma); 3-D Surface Render-
ing Graphics Package by Bill Boyd
(MMM); Window Environments
on the CRAY by Dan Anderson;
and A Simple Job Entry System by
Britt Bassett (SCD). This promises
to be the best users conference to
date, and it is hoped that everyone
who can will attend.

Charging

At a recent SCDUG meeting, it
was mentioned that a single
DICOMED film frame actually
generates 73 frames. In the past,
SCD has not charged for these
extra frames, but, in order to more
accurately reflect actual cost, users
will be charged for the extra
frames, beginning in January 1988.
This means that it will never be
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cheaper to run a job on film than
on fiche.

During the month of November,
SCD started charging for produc-
tion of graphics on the laser
printers. The average charge
during November was about .0008
GAUs per image, which is ap-
proximately $.55 per image. That
compares with less than $.05 per
image for fiche or film. When
some changes are made to speed
up the processing on the IBM
4381 Mass Storage Control Proc-
essor (MSCP), the cost per image
for laser images is expected to be
reduced significantly. Darrell
Holley (SCD) said that these
changes were to have been made
today, but there is a problem with
the Xerox software. SCD will try
to work around the problem, and a
tentative date for the changes to be
completed is January 4th.

Discussion

It was suggested that users be
informed before new charges are
implemented rather than after.
The current policy can result in a
huge loss of GAUs to individual
projects.

Discussion of MP1 and MP2
job classes - Pete Peterson

SCD has not made any changes
within the MP2 class. A new class
has been opened, called MP1, for
test runs on monoprocessing jobs.
Bob Niffenegger (SCD) added that
MP1 jobs will be run three times a
day for a maximum of 15 minutes,
with a three-minute maximum per
job. The times are 13:00 and
22:00 daily, 01:45 Tuesday
through Friday, and 00:30 Satur-
day through Monday. This will

change if there is more MP2 work
to be processed. The whole
system must be shut down to run
the MP block times; therefore,
MP1 will be run just ahead of
MP2 so that the machine will only
have to be shut down once. Peter-
son said that during MP1 jobs the
machine is not entirely quiet. The
MSCP and the network processor
jobs will still be active within the
X-MP. This will allow MP1 users
to access data from the MSS.

Charging for MP1 will be different
from MP2. In MP2, a user is
charged for one-third of the entire
machine. In MP1, a user is
charged for the entire machine.

Ray Bovet (HAO) - Do you get
the whole Solid-state Storage
Device (SSD) when you are in
any of these classes?

Peterson - Not the whole SSD,
because there can be data remain-
ing from jobs that had previously
been running on the X-MP. You
will get whatever is available, and
this means your job may not be
able to run because you can't get
enough SSD space.

Bovet - How many users are
actually using the MP2 class?

Niffenegger - There are six: one
active, two who have used it four
or five times, and three who have
used it once.

Options to process CGM
through the DICOMED - Bob
Lackman/Joe Choy

Some users of the Graphical
Kernel System (GKS)/Computer
Graphics Metafile (CGM) NCAR
Graphics system at NCAR want to

know how they can get their plots
on the DICOMED. The CGM
translator is currently on the IBM
4381, which is used as the Mass
Storage Control Processor, which
is driving the Xerox 4050 laser
printers.

The users can get hardcopies on
paper, but not on fiche or film.
Bob Lackman (SCD) outlined five
options that have been considered
and noted that one or more of
these options may be combined:

1. New DICOMED controller

2. CGM on PDP 11/84

3. CGM on CRAY X-MP,
DICOMED instructions to
PDP 11/84, pass-through on
PDP 11/84

4. Convert CGM to old NCAR
graphics metafile format

5. CGM on MSS 4381

For Option 1, the 16-bit PDP
running RSX-11M would be
replaced by a 32-bit machine
running something like VMS or
UNIX. Lackman noted that the
translator is not a finished package
and is constantly evolving. Thus
the DICOMED controller has to be
able to respond to translator
changes and remain compatible
with the hardcopy output system.
The main problem with this option
is that it will take approximately 6
to 12 months to become func-
tional. Bernie O'Lear (SCD) said
that 18 months would be a more
reasonable time estimate.

Option 2 is to install the CGM
translator on the current in-house

continued on next page
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continued from previous page

PDP 11/84 system. However, this
system probably will not be able to
keep up with the kind of graphics
that will be generated in the future,
such as raster movies on the new
color DICOMED. Eventually,
there will be three DICOMED
cameras that the controller will
have to drive.

Option 3 would be doing transla-
tion on the CRAY X-MP computer
and sending DICOMED instruc-
tions directly to the 11/84 system,
which would pass those instruc-
tions directly to the camera.
Drawbacks are that the metafiles
are usually in a more compact
form than the DICOMED instruc-
tions. A comparison was made
between DICOMED instruction
files and metafiles coming over to
the DICOMED node, and it was
found that the average increase in
size was a factor of 3.2. The
11/84 would be able to translate
pre-CGM metafiles, CGM
metafiles, and files of DICOMED
instructions.

Option 4 was rejected as a step
backward, and Option 5 was
discussed briefly and rejected.

Discussion and questions

After a very lengthy and informa-
tive discussion, it was decided that
a long-term need for a new con-
troller exists, as does the need for
an interim solution, particularly
since it appears that many users
want a CGM capability on the
DICOMED as soon as possible. It
was generally felt that the highest
priority should be a Request for
Proposal for a new controller,
since the new color DICOMED
has already been purchased. It

was also the general feeling that
implementation of an interim
solution should not be allowed to
seriously delay the implementation
of the long-range solution. There
was an agreement that a more
detailed analysis of Option 2 is
needed. In the meantime, SCD
will begin work on a Request for
Proposal.

Marc Nelson (SCD) - Ray, would
it be possible to schedule a presen-
tation next month to tell
us the recommendations of the
Computer Output Committee
report?

Lackman - There were several
means discussed for making the
report available. One was to
present it here at SCDUG, another
was to make copies available at
the upcoming Users Conference,
and another was to announce it in
the SCD Computing News.
Editor's note: See "Computer
Output Committee releases recom-
mendations" in this issue.

Lackman - If a UNIX system is
acquired as a DICOMED control-
ler, it may be desirable to imple-
ment a C language version of the
translator. Work is going on with
three different versions of C
translators. Glenn Davis (UCAR)
wrote a version that is not a full
CGM implementation; Karl Sierka
(CGD) is currently working with a
version written by the Pittsburgh
Supercomputer Center, which Karl
is currently modifying; and three
students at C.U. are working on
trying to develop a version that has
the same GRAPHCAP concept as
our Fortran translator. Eventually,
we would like to see the best of
these made available to users. One
of those translators could go on a

UNIX controller and stay compat-
ible with what we are distributing
and maintaining for distribution.
This seems like an argument that
would favor a UNIX system as
the DICOMED controller.

Bovet - We can do the same thing
on our VMS C compiler. The C
compiler has a standard UNIX
library with it.

Status report on MSS
Advisory Committee -
Marc Nelson

The Mass Storage System Advi-
sory Committee is a group of
users whose function it is to
advise the Mass Store Group
within SCD Systems on what is
needed. The committee has met
three times and has discussed the
following topics: MSINFO, e-
mail, retention periods, IMPORT/
EXPORT, and ONLINE/
OFFLINE.

MSINFO

There is a general feeling that
MSINFO, as it currently exists, is
not sufficient for users' needs.
MSINFO has a built-in limit on
the amount of data that can be
processed. A real MSINFO
command on a system like CMS
has a limit of about 800 files.
The committee said they want
something that will handle a
virtually unlimited number of
files. The committee decided that
a user will essentially send a
batch job over the network, it will
run in batch mode on the Mass
Store (IBM MVS operating
system), and when it is done it
will generate its output and send
it back over the network to the
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user's reader in CMS, or a direc-
tory in UNIX. This will be able to
handle as many as 100,000 files,
and there will be more flexibility
with the sort fields, control of
output format, sorting parameters,
and so on. It is hoped to have a
solid design for this by the next
meeting.

E-mail

Regarding electronic mail, the
users of the VAX/VMS gateway
machine are not getting their purge
notices. It is also difficult to get
mail from person to person at
NCAR and impossible for an
arbitrary NCAR user. The proba-
bility of success for getting mail to
any one person is only about 90%.
SCD is going to appoint a commit-
tee to look at this problem; the
committee will examine having a
central database for all mail
information.

Retention periods

Retention periods for data that
reside on public volumes have
been changed. The committee
recommended that the
MSCHANGE command be modi-
fied so that arbitrarily large reten-
tion periods can be put on any file.
This was implemented a month
ago, and it is now possible to have
retention periods as high as 32,767
days on any file in the MSS using
MSCHANGE. The CRAY DIS-
POSE command has not changed;
it still retains all the old restric-
tions.

IMPORT/EXPORT

IMPORT and EXPORT are
basically the ability to move data
between external devices such as
standard half-inch tapes or IBM

3480 cartridges and the MSS.
Currently available for friendly use
on UNIX systems is the ability to
move data from the MSS to half-
inch tapes and IBM 3480 car-
tridges, which both work pretty
much the same. The actual local
drivers are almost identical.

The committee has made up a
priority list of things that have to
be completed, like CRAY-transpar-
ent format, EBCDIC (Extended
Binary-coded Decimal Interchange
Code) translation, strange I/O
devices, strange data formats, and
so on. If anyone has any needs
along these lines, see your repre-
sentative, since priorities can be
changed.

ONLINE/OFFLINE

Users have expressed a desire to
have more control over where their
data reside on the MSS. The
committee suggested implementing
TEXT=ONLINE, and it was
implemented last week.
Editor's note: See the "MSS
ONLINE and OFFLINE parame-
ters implemented" article in this
issue.

Greg Woods (HAO) - Does the
ONLINE command actually work?

Nelson - Yes, it works.

Peterson - Can users state how
long to keep a file on-line?

Nelson - No.

Woods - What is the default
period?

Nelson - About three weeks.

O'Lear - Size is a factor.

Margaret Drake (SCD) - How is

this different from the past? It
sounds the same.

Nelson - In the past, the Systems
Group had total control over when
it was on the disk farm. This is
not so when the user specifies
TEXT=ONLINE.

Bovet - I suggest that the default
be to move it to the disk farm
unless they say TEXT=OFFLINE.

Nelson - Something in the process
of being implemented on the
CRAY,CX computer is the ability
to say TEXT=OFFLINE. This
says that when this transaction is
complete, make sure there is a tape
copy and then erase the disk copy.

Peterson - These changes are
bringing the MSS closer to what
the charging committee had
originally recommended. One
additional thing they have recom-
mended is that the user has an
option of saying how long this text
would be on the disk farm. That
would only give them priority as
far as being purged off the disk,
but if disk space is needed, they
will still be purged. If this is
implemented, we have to discuss
whether or not to charge for
storage on the disk farms.

Lackman - The biggest advantage
of using ONLINE=N (N is
number of days) is that it is in
effect another off-line capability,
in that the primary use would be to
purge files beyond that day as a
way of making more storage
available for other files that require
a longer period.

Question - Is there any way you

can check to see if your file is

continued on next page
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continued from previous page

on-line or off-line?

Nelson - Yes, use MSINFO on
the IBM 4381 (IO) front-end
computer and on the CRAY
computers, and MSLS on some
UNIX systems located in the Mesa
Lab.

Suggestions and problems

Peterson - The Resource Account-
ing Group has received some calls
from individuals regarding charges
for storage on closed projects,
specifically NCAR projects.
Basically, what is being said is that
they don't want to be charged for
these data, but they also don't
know what to do with them. SCD
policy will be to continue to
charge the division, unless
SCDUG can suggest alternatives.

Barbara Homer-Miller (SCD )-
The Consulting Group gets purge
notices for people who are no
longer at NCAR. We try to notify
someone else who is using the

same project number that the data
are going to be purged.

Carl Mohr (ATD) - An MMM user
keeps getting knocked off the
CRAY X-MP computer when it
goes off-line for maintenance. The
Consulting Group has given her
the procedures for recovery, and so
on.

O'Lear - We must identify all of
the possible ways that she moves
her job across dead starts. For
instance, user random access I/O
doesn't seem to work across warm
starts.

Caldwell - I am trying to form a
committee to look at documenta-
tion needs. We will present in
detail our documentation plans and
have the committee critically
evaluate them and prioritize them.
We will also present possibilities
for on-line documentation in terms
of functional needs users might
have and we would like to have
users prioritize their functional

requirements for certain areas of
on-line documentation. University
users will also be involved. Please
contact me if you would like to be
involved (e-mail to
cal@scdpyr.ucar.edu or call 303-
497-1229).

Kent Sieckman (ACD) - What
kind of time is involved?

Caldwell - Much less extensive

than the COC group. We hope
that User Services and the Docu-
mentation Group will provide
much of the necessary investiga-
tive work.

Future agenda

Dick Sato (SCD) would like to
present material from a report that
was completed at Los Alamos.

Bovet said that a talk about the
Exabyte cartridges will be given
sometime soon.

Karen Hack and Betty Thompson

prepare the SCDUG minutes.
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December 1987
GAU

Scientist Project Title Request Allocation

Michael I. Biggerstaff
University of Washington

William H. Raymond
Roland B. Stull
University of Wisconsin

Thomas L. Patterson (OCE)
University of Rhode Island

Alfred Rodi
University of Wyoming

David G. Murcray
University of Denver

Roger A. Pielke
Moti Segal
Raymond W. Arritt
Colorado State University

Michio Yanai
U.C.L.A.

Eileen E. Hofmann (OCE)
Texas A & M University

Richard D. Rosen
Atmospheric and Environmental
Research, Inc.

Peter J. Webster
Pennsylvania State University

William M. Frank
Pennsylvania State University

Mesoscale convection

Application of transilient
turbulence theory

Geochemistry of cadmium in the
remote marine troposphere

Participation in CINDE data
analysis

Spectroscopic measurements of
atmospheric constituents

Mesoscale transport in complex
terrain

Effects of mesoscale cumulus
organization

Descent-ascent model of the
eggs and larvae of euphasia
superba

Circulation statistics from FGGE
reanalyses

Low frequency atmospheric
variability

Cumulus parameterization and
modeling mesoscale convective
systems

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

Note: A request may be supported at a lower level than requested because: (a) It exceeds the 50 GAU
limit (roughly equivalent to 25 CPU hours in the CRAY Foreground 2 class) above which Panel review is
required; or (b) Reviewers consider the amount of time requested to be excessive.

JoAn Knudson (SCD) compiles the allocation information.
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An index of articles from the past 12 months appears in each issue.

Communications and Networks
9600 BPS modems now available (Nov. 1987)
1-800 service for Microcom 9600 BPS

modem users (Dec. 1987)
Data communications package update (Dec. 1987)
IBM 4381 (IO) facilities for YTERM users

(May 1987)
IBM communications controller

upgraded (Oct. 1987)
An introduction to the Internet

and USAN (Nov. 1987)
Monitoring Ethernet networks (Nov. 1987)
NASA Science Network (Jan. 1988, SCDUG)
NSFNET management awarded to MERIT, Inc. (Jan.
1988)
New Telenet logon procedure (Jun. 1987)
New version of SPARTACUS/KNET

installed (Nov. 1987)
Site licensing for data communications

software (Feb. 1987)
Telenet update (Oct. 1987)
Timeout function implemented for Telenet

access (Nov. 1987)
Using the EMAIL feature on the IBM 4381

front-end computer (Jun. 1987)
Would you like a 9600 BPS asynchronous

connection to NCAR? (Jun. 1987)

Charging - GAUs
Charging begins on DICOMED processors

(Mar. 1987)
Charging started for hardcopy graphic images (Jan.

1988, Systems)
Correction to the DICOMED charging

algorithm (Jul. 1987)
CRAY, C1 may go down on warm January days

(Jan. 1988, Systems)
DICOMED charges decreased in May (Jun. 1987)
Mono-processing I (MP1) job class added (Jan.

1988, Systems)
Updated GAU figures now appearing on

job trailers (Mar. 1987)

CRAY Computers
Changes to CRAY background classes

(Jul. 1987)
Correction to May DROPJQ article (Jun. 1987)
CRAY job class changes (Nov. 1987)

CRAY job recovery (Nov. 1987)
CRAY, Cl may go down on warm January days

(Jan. 1988, Systems)
CRAY,C1 resources now available for

purchase (Mar. 1987)
CRAY C compiler now available on the

CRAY,CX computer (May 1987)
Extended memory addressing on

the CRAY X-MP (Mar. 1987)
Mono-processing I (MPI) job class added (Jan.

1988, Systems)
New CFT77 FORTRAN compiler now

available (Sep. 1987)
REMOVE: Deleting permanent datasets

from the CRAY disks (Jun. 1987)
Performance of CFT77 on vector loops (Oct.

1987)
Performance testing for the CRAY,CX

computer (Aug. 1987)
Report on the CFT77 FORTRAN compiler

(Aug. 1987)
Some performance measurements of

SSDLIN (Apr. 1987)
SSDLIN: A collection of out-of-core linear

algebra software (Feb. 1987)
Software and documentation upgrades to

SSDLIN (Aug. 1987)
Techniques for restarting your CRAY job

(Nov. 1987)
Trouble/design reports (Feb., Mar.,
May, Jul., Oct. 1987)
Updated GAU figures now appearing on

job trailers (Mar. 1987)
Using DROPJQ to drop jobs from the CRAY

queues (May 1987)

Graphics
Charging started for hardcopy graphic

images (Jan. 1988, Systems)
Discounts offered on GKS products

from NOVA (May 1987)
GKS version of EZMAP to be changed (Jul.

1987)
Graphics output on the Xerox 4050 laser printers

(Jan. 1988, Hints)
NCAR Graphics - The two-year plan (Jan. 1988)
New release of NCAR Graphics for VAX/VMS

Systems (Jan. 1988)
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New release of NCAR Graphics now
available (Nov. 1987)

UCAR copyrights the NCAR Graphics
Package (Jul. 1987)

IBM 4381 (IO) Front-end Computer
Changing multiple MSS Files from the IBM

4381 (IO) computer (Dec. 1987)
Help facilities available on the IBM 4381

(IO) computer (May 1987)
IBM 4381 (IO) facilities for YTERM users

(May 1987)
Using EMAIL feature on the IBM 4381

front-end computer (Jun. 1987)

Input/Output
Graphics output on the Xerox 4050 laser printers

(Jan. 1988, Hints)
Tape services provided by SCD (Dec. 1987)
What are MASnet, UCARnet, LDN, and TGS?

(Jan. 1988, Acronyms)
Xerox printers available for graphics

metacode files (Nov. 1987)

Mass Storage System
Changing multiple MSS files from the

IBM 4381 (IO) computer (Dec. 1987)
Checksum errors and MSS files (Apr. 1987)
Experimental shared data facility (Nov. 1987)
The MSS Advisory Committee: Issues and

recommendations (Dec. 1987)
NCAR Mass Storage System Advisory

Committee created (Nov. 1987)
Purge of 13,000 data files (Feb. 1987)
Understanding the Mass Storage System

purge program (Mar. 1987)
Upgrade to Mass Storage control processor

(Oct. 1987)
Use MAQR for your multiple ACQUIRE

requests (Mar. 1987)

NCAR News
Accessing the NCAR Library catalog on-line

(Dec. 1987)
Status of Fortran 8x proposal (Jan. 1988, SCDUG)

Summary of Fortran 8x draft revision
available (Aug. 1987)

Printers
Graphics output on the Xerox 4050 laser printers

(Jan. 1988, Hints)
Xerox printers available for graphics

metacode files (Nov. 1987)

SCD News
1987 Summer Supercomputing Institute

scheduled (Jun. 1987)
Ann Cowley to retire (May 1987)
Cicely Ridley leaves SCD (Jul. 1987)
Consulting staff adds new member (Jan. 1988)
Experimental shared data facility

(Nov. 1987)
Interview with new SCD Director

Bill Buzbee (May 1987)
Introducing the SCD user support specialist

(Sept. 1987)
Lynn Andrade: New SCD consultant

(Oct. 1987)
New form for SCD computing resource

applications (Jul. 1987)
The path to UNIX (Jan. 1988, Director's Col.)
Paul Mulder: 1928-1987 (Aug. 1987)
Please update your user numbers

(Aug. 1987)
Re-opening of the SCD Consulting Office

(May 1987)
Revised review process for small

allocation requests (Aug. 1987)
SCD Consulting Office open house

scheduled (Oct. 1987)
SCD redesigns monthly newsletter (Jan. 1988)
SCD reorganization results in new

distributed computing section (Aug. 1987)
The SCD Users Conference: January

11-14, 1988 (Aug. 1987)
Sixth Annual SCD Users Conference agenda

(Jan. 1988)
TBM shut down for the last time

(Oct. 1987)
User Services Manager Dee Copelan

leaves NCAR (Sept. 1987)
What are MASnet, UCARnet, LDN, and TGS?

(Jan. 1988, Acronyms)

continued on next page
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;> INDEX

continued from previous page

Software Libraries
ECMFFT: Multiple Fast Fourier Transform

routines (Jun. 1987)
Locating applications software on the

NCAR CRAY computers (Apr. 1987)
New version of FITPACK software library

available (Oct. 1987)
New version of SLATEC library available

(Jun. 18:37)
Some performance measurements of SSDLIN

(Apr. 1987)

SSDLIN: A collection of out-of-core linear
algebra software (Feb. 1987)

Software and documentation upgrades to
SSDLIN (Aug. 1987)

SLATEC documentation files now available
(Nov. 1987)

STARPAC 2 now available A (Jan. 1988)
Using NCAR's on-line software catalog

(Apr. 1987)
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CHANGE OF ADDRESS FORM
[ Add to mailing list E Delete from mailing list O Change existing entry

Name:

New address:

User number Phone number

Trademarks: CRAY, CRAY-1, SSD, and UNICOS are registered trademarks, and CFT, CFT77, COS, and CRAY X-MP are trademarks of Cray
Research, Inc. DEC and VAX are registered trademarks of Digital Equipment Corp. HYPERchannel is a registered trademark of Network Systems
Corp. IBM is a trademark of International Business Machines Corp. Macintosh is a trademark of Apple Computers, Inc. Microsoft is a registered
trademark of Microsoft Corp.; PageMaker is a registered trademark of Aldus Corp.; PostScript is a registered trademark of Adobe Systems, Inc.; and
UNIX is a trademark of Bell Laboratories. Reference to a company or product name does not imply approval or recommendation of that company
or product to the exclusion of others.



SERVICES DIRECTORY

CTRONIC MAIL: The electronic mail (e-mail) addresses above'are for the IBM 4381 (10)
r. The following examples show the addresses for sending e-mail to the 'SCDconsultants.

A44381 (10) computer, enter: TO CONSUL1i

From a host computer connected to the* Internet, use a local mailing program with the Internet address:
consult1@scd4381 ucar.edu

If the Internet address does not work, note that the explicit Internet address is 128.117.8.7 and consult your local
system administrator.
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