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CON ENTONS

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). In text, italics are used
to highlight terminology being defined.

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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NCAR "community"
computing power
increases by 20%

by Bill Buzbee

We are pleased to announce that a 20% increase
in computing power is now available to the
general user community. This translates to about
13,200 more General Accounting Units, or

GAUs, per year. The increase, which will be divided equally between
university and NCAR users, is made possible by four factors:

* NCAR recently acquired a CRAY EL 92 (echo) and a CRAY EL
98 (monarch). Echo has been available to NCAR scientists and
university users since June 1, primarily being used for software
development and large-memory jobs. Monarch is expected to
become available in August. Both ELs will offer heavily discounted
charging rates, providing an additional 1,600 and 6,400 GAUs per
year, respectively. Both ELs are being incorporated into a CRAY
EL Cluster (see "Small is beautiful: Four CRAY ELs come to
NCAR," in this issue).

* The IBM RS/6000 Cluster is now running in production mode (see
"NCAR's IBM RS/6000 Cluster: A production system"). The IBM
Cluster, with heavily discounted charging rates, will make available
an additional 1,200 GAUs per year.

* Performance enhancements on the CRAY Y-MP8/864 (shavano)
have increased the overall efficiency of the system, making 1,500
more GAUs available per year.

* In exchange for two extra processors that were installed on shavano
in 1990, NCAR allocated 2,500 GAUs per year to selected Cray
Research recipients for three years. This obligation has now been
met, and these GAUs can now be allocated to the general user
community.

Over the past few decades, SCD has steadily upgraded computer
hardware, resulting in tremendous expansion of resources for users. To
see the latest functional diagram of the NCAR computing facility, see
page 10.
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New technology lets people share audio and slow-scan video
across the Internet
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22 Hints from the SCD Consultants
* Fortran 90 comes to NCAR Crays
* Don't run these jobs on Cray supercomputers
* Explain those error messages

25 Systems News
* GAU overrun policy clarified
* Crays upgraded to UNICOS 8

26 MSS News
* Maximum size of MSS files increased to 400 megabytes

26 Training News
* Learn UNIX Basics in September
* UNICOS Orientation set for fall

26 Documentation
* Charging document updated toreflect June 1 changes
* New UNICOS guide released
* IBM Cluster UserDoc available via Mosaic, Gopher, FTP
* Document for the EL Cluster available online
* How to access the SCD Daily Bulletin
* Many SCD documents now available online

Online SCD Computing News Index
The SCD Computing News year-to-date index is available via Mosaic
with the following Uniform Resource Locator (URL): ftp://ftp.ucar.edu/
docs/newslettter/index94. The index is available via anonymous FTP
from the computer named ftp.ucar.edu under the pathname
docs/newsletter/index94; it is also available via Gopher (type gopher
gopher.ucar.edu and follow the menu choices to "Scientific Computing
Division Publications and Documents). In addition, indexes for past years
are available via Mosaic, FTP, and Gopher in the does/newsletter
directory.
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Small is beautiful:

Four CRAY ELs come to NCAR
by Lynda Lester

Dwarfed by Y-MP giants and tall, massively
parallel machines in the NCAR computer
room, four modest CRAY ELs have

quietly joined the SCD hardware lineup. An EL92
called echo arrived in May 1994, two EL98s
(monarch and alpine) came in July, and a third
EL98, st-elmo, was delivered on August 1.

The CRAY ELs are entry-level supercomputers
that offer full compatibility with high-end Crays as
well as good price/performance, reliability, and
connectivity to the Mass Storage System. The
systems are well suited for software development
and large-memory jobs. By way of comparison, an
EL processor is about one-fourth as fast as a
processor on the CRAY Y-MP8/864 (shavano).

The smallest EL, echo, has:

* Two CPUs
* 64 megawords of memory
* 20.9 gigabytes of disk

The two mid-sized ELs, monarch and st-elmo,
have:

* Eight CPUs
* 128 megawords of memory
* 46.4 gigabytes of disk

The largest EL, alpine, has:

* Eight CPUs
* 256 megawords of memory (this is four times

the size of shavano's memory)
* 46.4 gigabytes of disk

The EL92, which Cray Research calls a "deskside
computer," stands about waist high. The EL98s are
slightly larger, but still measure less than five feet
tall.

The CRAY ELs are binary compatible with the
Y-MP, run the UNICOS operating system, and
offer nearly all the same software (including CF77,
CF90, and C). Consequently, the EL environment
provides easy portability for users. In fact, all that
the ELs lack are a Solid-state Storage Device (SSD)
and the Hardware Performance Monitor (HPM).

Clustering the ELs

As part of a new strategy for managing re-
sources, SCD is incorporating the CRAY ELs into
a cluster (August/September availability is ex-
pected). The EL98s will be clustered first, with the
EL92 being added shortly thereafter. By clustering
the ELs, SCD hopes to provide higher machine
utilization and simplify usage and maintenance.

The EL92 (center left) has been used for software
development and jobs submitted by the general user
community since June 1, 1994. (Cabinet, center right, is
a network router.) (Photo by Curt Zukosky.)
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One-third of the EL Cluster's computing
resources will be allocated to the general user
community, available to all existing users with
General Accounting Unit (GAU) allocations. This
portion of the EL Cluster's resources will be
partitioned as follows:

* 40% to university projects
* 50% to NCAR and joint NCAR/university

projects
* 15% to other projects

Note that this total exceeds 100%; this is because
SCD routinely over-allocates to ensure full utiliza-
tion of computing resources.

The remaining two-thirds of the EL Cluster's
computing resources will be allocated to Climate
Simulation Laboratory (CSL) projects. (For more
information on the CSL, see "Climate Simulation
Laboratory becomes a reality," in this issue.)

How to submit jobs to the
EL Cluster

You will be able to submit batch jobs to the EL
Cluster in the usual ways:

* Via the qsub command (from alpine only)
* Via the MASnet/Internet Gateway Server

(MIGS)
* Via Internet Remote Job Entry (IRJE)
* Via File Transfer Protocol (FTP)

You will also be able to log on interactively to
any machine on the EL Cluster, although certain
memory limits apply.

One queue, four machines

Batch jobs will be submitted to the EL Cluster
through a single queue on alpine. From there, each
job will be sent to the most appropriate EL. This
will balance the load across all four machines,
promoting maximum CPU utilization and faster job
turnaround. It also will save users the trouble of
trying to outguess the queues, observes Dennis
Colarelli, SCD software engineer.

"Normally you log in, check the queue status,
and pick a queue," Dennis says. "But that's like

standing in line at the grocery store: whichever line
you choose always seems to take the longest. The
EL Cluster system will be more like the single
queue at the bank, where the first person in line
goes to the next available teller. Technically, this is
called load sharing. We're implementing it via
'global centralized scheduling with a receiver-
initiated transfer policy'-that is, whenever a
machine perceives its workload is about to dimin-
ish, it will make a request to the single queue: 'Send
me a job.'"

To facilitate development and checkout work,
the system will give preference to shorter running
jobs. To fairly divide resources between the general
user community and Climate Simulation Lab, a Fair
Share Scheduler (FSS) will operate at the queue
level. A job's batch queue position will be based on
the number of shares allocated to its project and the
CPU time used by that project.

Home directories

Home directories on the EL Cluster will be
distinct from home directories on shavano and the
CRAY Y-MP8I/864 (antero). Initially, a user's
home directory will be cross-mounted across the
three EL 98s, with the directory on echo being
separate; however, home directories will soon be
shared among all four ELs (check the Daily Bulletin
for updates). Each EL will have its own $TMPDIR
and /usr/tmp directory.

Charging

The ELs will have a very favorable charging
rate for memory and offer lower MSS charges for
some groups of users. For more information, see the
latest release of the SCD UserDoc "Charges for
SCD Computing Resources," Version 7.7, July 1994.

For more information

For more information on using the EL Cluster;
see the new SCD UserDoc "The EL Cluster: Usage
differences from the CRAY Y-MPs," available via
Mosaic, Gopher, and anonymous File Transfer
Protocol (FTP). (Please refer to the Documentation
department in this issue for access instructions.)
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Climate Simulation Lab
becomes a reality

by Lynda Lester

CAR and the University
Corporation for Atmospheric
Research (UCAR), with help

from the National Science Foundation
(NSF) and the High-Performance
Computing and Communications

(HPCC) program, have established the
Climate Simulation Laboratory (CSL)
at the NCAR Mesa Lab. The CSL will
support projects of the U.S. Global
Change Research Program (GCRP)
such as the Climate Modeling and
Analysis Program (CMAP) and the
NCAR Climate System Model (CSM)
project.

The lab will provide high-perfor-
mance computers in support of coupled
earth-system models. A CRAY Y-MP8I
linked to a massively parallel CRAY
T3D is already in place, and two small
CRAY EL98s will provide adjunct Standing i
computing. Chris Brat

"In one calendar year, CSL will Schumach
make it possible to carry out several Group. No
100-year climate simulations that
couple the atmosphere and ocean," Bill observes.
"You can count on the fingers of one hand the
number of such simulations that have been com-
pleted to date because of the shortage of computing
resources within the climate-modeling community."

How it evolved

"Our experience with MECCA [the Model
Evaluation Consortium for Climate Assessment]
showed us the feasibility of the concept," Bill says.
"We saw the value of having dedicated equipment
in support of the huge simulations that characterize
climate research. We also demonstrated NCAR and

n front of the new T3D, the software support team, left to right:
dy of Cray Research; Barb Bateman, George Fuentes, Gene

er, and Dennis Colarelli of SCD's Supercomputer Systems

t pictured, Mary Ann Ciuffini. (Photo by Bob Bumpas.)

SCD's ability to support that kind of facility-Mass
Storage System (MSS), networking, user services,
visualization, all those components.

"Last year a tiger team studying computer
usage at NCAR realized that, basically, climate
research was being throttled by the lack of comput-
ing resources. So it was only natural to think in
terms of expanding the basic MECCA idea. We
realized what a tremendous opportunity and poten-
tial we had here.

"We initially sought funding through a mixture
of interagency sources and international partici-
pants. But once the 1994 NSF budget crystallized,
thanks to some fortuitous developments within the
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NSF HPCC program and the GCRP, notably
CMAP, we suddenly had a means to get the CSL
under way."

The broader view

This year, CSL will be serving primarily NSF
projects. However, the lab has the potential to serve
other U.S. agencies as well. Bill cites the possible
benefits of the laboratory as follows:

* To bring additional, much-needed computa-
tional resources to the international climate-
modeling community, thereby accelerating
research on the greenhouse effect at regional
scales

* To create an interagency facility to address
important scientific and policy issues relating to
global change

* To strengthen the research alliance between the
U.S. and international scientific communities

Because of its potential impact on humanity,
few issues are more compelling to the international
research community than the possibility of global
change, Bill observes. The CSL will be an impor-
tant means to address concern today about the
quality of life for future generations.
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What's in a name?
by Lynda Lester

At NCAR, perched on one majestic edge of
the Colorado Rockies, computer names are
often associated with mountains. For

instance, shavano (the CRAY Y-MP8/864),
littlebear (the CM-5), meeker (the SCD UNIX
front-end computer), crestone (the Auspex file
server), graywolf (the CRAY-3), and the former
castle (the Y-MP2/216) all took the names of lofty
peaks.

Now NCAR has five new machines-two
christened after mountains and three after high-
country mining camps.

* antero: The Y-MP8I is named after 14,269-
foot Mt. Antero. The mountain itself takes its
name from Chief Antero of the Uintah band of
the Ute Indians, who promoted peaceful
cooperation with the whites in the 1860s and
1870s. Mineral-rich Mt. Antero, famous for its
aquamarine, topaz, and quartz crystals, is one
only four Colorado "fourteeners" (peaks over
14,000 feet) who bear names of Indian origin.

* echo: The CRAY EL92 is named after 13,303-
foot Mt. Echo, located in the San Juan Moun-
tains. As its name implies, the peak offers some
unusual acoustics.

* alpine: This CRAY EL98 is named after the
community of Alpine, a classic mining camp
incorporated in 1879 and located directly below
Mt. Antero's northwest flank. In its heyday,
Alpine was a major supply point for the, area,
supporting about 1,000 people, a newspaper,
several banks and hotels, and 23 saloons.

* st-elmo: This CRAY EL98 is named after St.
Elmo, a town five miles up the valley from
Alpine. When narrow-gauge rails pushed
through Alpine and reached the struggling
community of St. Elmo, the population of St.
Elmo skyrocketed; many residents moved there
from Alpine. Today, St. Elmo is a superbly
preserved ghost town.

* monarch: This CRAY EL98 is named after
Camp Monarch. Built in 1879, the town was

originally called Chaffee City, but soon as-
sumed the name of a nearby mine where
valuable stone, lime, and marble were quarried.
The mine grew to great prominence and
shipped a good deal of ore. Monarch flourished
for thirteen years, but in panic of 1893 the last
train left, and the town gradually disappeared.
Today, Monarch Pass retains the name.

Note: Much of the information in this article was
taken from A Climbing Guide to Colorado's
Fourteeners by Walter Borneman and Lyndon
Lampert (Boulder: Pruett Publishing Company,
1984).

NCAR 's new CRAY Y-MP8I, named after Mt. Antero,
has five processors and 64 megawords of central
memory. (Photo by Curt Zukosky.)
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NCAR's IBM RS/6000 Cluster:
A production system

by Dick Valent

On June 1, SCD made the IBM RS/6000
Cluster available to users on a production
basis as a low-cost alternative to

supercomputing on the CRAY Y-MP8/864
(shavano). This means that researchers pay to use
the IBM Cluster's resources, and in return enjoy a
stable computing environment with support by
SCD adequate for sustaining certain scientific
computations. Support includes system administra-
tion, consulting, Mass Storage System (MSS)
connectivity, math and statistical libraries, and a
queuing system.

Presently the IBM Cluster consists of two RS/
6000 Model 590 nodes with a 550 gateway server.
The 590s have large memories, a fast clock, and
offer decent firepower for the right kind of jobs.

What are some characteristics of jobs suitable
for the IBM Cluster? Single tasking is a must,
because the cluster nodes run independently,
without Parallel Virtual Machine (PVM) or other
software provision for job parallelization. Jobs
primarily running NCAR Graphics are good
candidates, as are jobs that require intense scalar
computation. SCD also encourages Fortran 90 job
development. However, any job candidate for the
IBM Cluster must have modest input/output (I/O)
requirements limited to tens, rather than hundreds,
of megabytes per hour.

UserDoc now available online

SCD has prepared a UserDoc called "Getting
started on the IBM RS/6000 Cluster" that has
incorporated many user suggestions. The document
is available online and includes information in the
following areas:

* Configuration
* How to obtain a login
* How to access the system

The IBM RS/6000 Cluster. On the right is the gateway
server, chief On the left are the two nodes, arapahoe
and comanche. Slightly separated in the middle is
navajo, currently not a part of the cluster, but soon to be
integrated into the system for exclusive use by the
Climate and Global Dynamics (CGD) Division. (Photo
by Curt Zukosky.)

* The Distributed Queuing System (DQS)
* Job accounting
* File space
* Using IBM's FORTRAN 77 compiler
* Using IBM's Fortran 90 compiler
* Graphics, math, and statistical libraries
* Accessing NCAR's MSS
* Converting Cray data for use on the IBM

Cluster
* Tips and techniques for running jobs
* Optimization and performance
* Pointers to further documentation

You can access the document online via
Mosaic by using the following Uniform Resource
Locator (URL):
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http://www.ucar.edu/docs/cluster/ibm_cluster.html

You can also access the document via the
Gopher server ncar.ucar.edu. Follow the main menu
choices "NCAR/UCAR Divisions and Groups" and
"Scientific Computing Division Publications and
Documents." The document is in the noncray
directory under the filename ibm_cluster.

The document is also available online via
anonymous FTP from the computer named
ftp.ucar.edu under the pathname docs/noncray/
ibm cluster.

A team effort

Bringing the IBM Cluster up to production
status required resolution of issues such as MSS
access, queuing structure, user documentation,
libraries, and data conversion software. Therefore,
integrating the system into SCD's computing
environment was the result of work by many SCD
staff members, guided by interaction with friendly
users during a two-year experimental period. SCD
is grateful to these users for their suggestions and
feedback during this time. We are hopeful that the
less-expensive compute cycles and computational
diversity offered by the IBM RS/6000 Cluster will
benefit other users.
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SCD taps into Internet global party line:

Multicasting on the Mbone
by Juli Rew

At a recent computational science fair for
Colorado high school students, SCD
consultant Jeff Kuehn put a tiny video

camera on top of a workstation. Soon his picture
was visible on the screen. Next, he sent his image
to another workstation ("Hi, Mom!") over the
network. A crowd gathered ...

Jeff was demonstrating a new video technology
called multicasting that lets people share audio,
slow-scan video, and image data not just across the
room but over the Internet.

Over the past year, SCD has jumped aboard the
multicast bandwagon, finding that multicasting can
be useful for distance learning, group discussions,
and video conferences.

To support experiments using live audio and
video multicasts, the Internet Engineering Task
Force (IETF) set up the Internet
Multicast Backbone (Mbone) as a
network testbed. The Internet Mbone
has already been used for several
IETF meetings and visits by President
Clinton and Vice President Gore to
Los Alamos National Laboratory and
Silicon Graphics. It has also been used
for movies, music, video from the
recent eclipse, and the Internet Talk
Radio.

SCD puts multicasting to
work

SCD broke new ground last
summer by using multicasting for the
first time for its Fortran/C Optimiza-
tion Class. The class was taught
simultaneously in Boulder (in con-
junction with the SCD User Confer- SCD held ii

ence) and in Monterey, California, to ant Jeff KuE

users at the Naval Postgraduate rear) opera
tored the M

School (NPS).
"NPS contacted us initially, noting that it would

be too expensive to send many participants to the
class and asking if we could multicast it," said
instructor Jeff Kuehn. "Paul Hyder of the High-
Performance Systems and Networking Section
helped us establish, troubleshoot, and maintain the
connection to the remote site." Paul set up a
multicast "tunnel" (see sidebar) over the Mbone
and established audio and slow-scan video (3-5
frames per second) links between the two sites.

Class materials were mailed to Monterey ahead
of time, allowing the students there to follow the
materials with the people in Boulder.

Jeff reported that he had to change some of his
teaching techniques to make effective use of
multicasting. For example, slow-scan video can

ts first multicast Fortran Optimization Class last year. Consult-
ehn (at podium) taught the class, while Sally Haerer (center,
ited the video camera. Paul Hyder (upper right corner) moni-
rbone connection. (Photo by Curt Zukosky.)
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easily make the lecturer's gestures "disappear." Jeff
said that when he pointed at a viewgraph, he held
the pose for a second or so. Jeff also recommends
using a high-quality video camera for photograph-
ing the instructor, while low-cost, workstation-top
cameras are fine for the students.

Multicasting can be useful for
distance learning, group
discussions, and video conferences.

Similar adjustments were required of the
camera operator. Specifically, slow panning and
zooming came across very poorly on the slow-scan
video link and swamped the network in the process.
It worked best to make quick cuts or scene changes.

It was sometimes necessary to mute the remote
microphones to reduce feedback on the audio link.
This required that time be set aside for remote
questions. And because the microphone didn't pick
up local questions well enough for remote users to
hear, Jeff found it helpful to repeat questions for the
benefit of the remote users.

Paul Hyder (SCD) demonstrates the Internet multicast

backbone (Mbone), an experimental new video-telecon-

ferencing facility. (Photo by Curt Zukosky.)

Paul noted that setting up the sessions and
testing the multicast link took several hours, with at
least one person at each end of the connection.
Stability of the links can occasionally be a problem,
and different workstations handle different aspects
of multicasting better than others.

This February, multicasting was also used for
an NCAR Graphics Class (given simultaneously to
students at NCAR and NPS). Overall, both of
NCAR's multicast classes were highly successful.
The remote students claimed that the multicast was
"almost as good as being there," and comprehen-
sion was good.

Jeff and Paul also have given demonstrations of
multicasting for the SCD Advisory Committee, the
SCD Users Group (SCDUG), and the NCAR/
UCAR Directors Committee.

SCD also used multicasting to broadcast
selected talks of the August SCD User Conference.
Jeff says the technology may also be useful in the
future for new types of user technical support, such
as special consulting appointments. It may also
foster face-to-face communication, facilitating
interaction on projects.

What you need to start multicasting

To get started as a member of a broadcast
group, you must have:

* A registered multicast router on the local area
network

* A workstation running the X Window System
* Multicast support in the kernel (currently

supported platforms include Sun, Silicon
Graphics, DEC DECstation and Alpha, Hewlett
Packard 7xx, and IBM RS/6000)

* A bitmap (color or grayscale) display
* A microphone for sending audio
* A video card in the workstation to capture

video from a camera
* A camera
* Software for creating, viewing, and listening to

multicast sessions

At present, multicast tools are only available
for the X Window System and are UNIX-based.
(Tools are still under development for IBM PC and
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compatibles and RS/6000 workstations.) Freely
available software includes:

* Session Directory (SD)-for selecting sessions
* Visual Audio Tool (vat)-for talking
* Network Video (nv)-for grayscale or 8- and

24-bit color
* Whiteboard (wb)-a drawing application that

allows shared drawings and accepts text and
PostScript documents

Obviously, this new technology can grab a lot
of network bandwidth. Thus, the tools use compres-
sion to minimize network overloading as much as
possible. Audio-only can use as little as 9 kilobits
per second (kbps). Video rates are selectable from 0
to 1024 kbps, but even at a frame rate of only 2 to 5
frames per second, video takes about 128 kbps. (By
comparison, the standard video rates seen on TV
are 30 frames per second.)

A multicast broadcast takes the same amount
of bandwidth whether it is received by one work-
station or 20. Thus, it can be very efficient if the
number of sessions (each of which may have many
recipients) is controlled carefully so as not to
overwhelm the available local bandwidth.

The remote students claimed that
the multicast was "almost as good
as being there."

The session tool requires very little bandwidth.
It serves as a user interface for selecting combina-
tions of the audio and video tools as a single
session. To receive a multicast, you would choose a
session using the session tool, which would initiate
needed tools for the session. Transmitting a session
works in a similar fashion. A single session can
carry multiple audio and video signals, allowing a
user tapping into the session to pick which and how
many of the audio and video links to display or
listen to. For example, five users carrying on a
session may decide that one wishes to hear the
audio from all of the others, but that only two of the
others are transmitting a video image that is worth
seeing.

For further information

A "Frequently Asked Questions on the
Multicast Backbone" document is available via
anonymous File Transfer Protocol (FTP) from the
computer named venera.isi.edu under the pathname
Mbone/faq.txt. North American users may sub-
scribe to the Mbone mail list by sending a message
to mbone-na-request@isi.edu. You may also
contact SCD User Information
(scdinfo@ncar.ucar.edu) for further information.
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It's modern, it's portable:

SPECFUN math library is installed
on NCAR computers

by Dick Valent

Over the past year I received several user

requests for Fortran-callable Bessel and
Gamma functions on various computers. My

usual response to such requests is to recommend vendor
software when it is available. However, in this case, the
users specifically asked for public-domain software-
that is, freeware. My strategy in obtaining math
freeware is always the same: first, see if it exists on
netlib. (Netlib is a software distribution service avail-
able via the Internet, based on e-mail and anonymous
File Transfer Protocol-FTP). If no freeware satisfying
the requests is available on netlib, I check with col-
leagues to see if they have anything in their private
stock that will do the job.

It turns out that netlib does, indeed, offer several
special-function libraries. After studying them, I
decided that library SPECFUN would nicely satisfy the
requests at hand. SPECFUN is a modern, portable,
FORTRAN 77 package of special functions and test
drivers. It is well documented and contains routines for
calculating the following functions:

* Bessel
* Gamma
* Dawson's integral
* Error functions
* Exponential integrals
* The Psi function

The library offers both single- and double-precision
Fortran routines for each function.

After using FTP to obtain SPECFUN from netlib, I
built, tested, and installed the library on a number of
computers serving NCAR users: Sun, IBM RS/6000,
CRAY Y-MP, and CRAY-3. The SPECFUN test
drivers came in handy a number of times. For example,
when the DERF driver failed on the IBM RS/6000, I

learned that the IBM Fortran compiling system regards
ERF and DERF as INTRINSIC functions. The failing
test case worked fine when I declared DERF external in
the Fortran calling program.

Providing the SPECFUN library to NCAR com-
puter users has had two positive consequences for
NCAR:

* SPECFUN replaces the older FUNPACK library on
NCAR's Cray computers and, because SPECFUN
is transportable, it is now available on the IBM
Cluster as well.

* The SPECFUN test suite is useful for validating
other special-function libraries and also for validat-
ing operating system changes that affect numerical
results.

Personally, I also benefited because I was fortunate
to have an e-mail correspondence with SPECFUN
author Jim Cody of the Argonne National Laboratory,
in which he answered several questions I had about
special functions.

The SPECFUN library is well documented in the
article "ALGORITHM 715: SPECFUN-A Portable
FORTRAN Package of Special Function Routines and
Test Drivers" by W.J. Cody in the ACM Transactions
on Mathematical Software, Vol. 19, No. 1, March 1993,
pp. 22-32. You can obtain online usage documentation
for the functions via the Distributed Software Libraries
(DSL) utility. (For more information on DSL, see the
SCD UserDoc "Distributed Software Libraries";
document ordering information is in the "Documenta-
tion" department of this issue.) The official version of
the SPECFUN source code is maintained on netlib, and
there is also a man page for specfun on NCAR's Cray
computers and on the IBM RS/6000 Cluster.
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For 3-D elliptic PDEs with cross-derivative terms:

Two new solvers added to
MUDPACK

by John Adams

n response to requests from several users over the
past few years, two new solvers, MUD3CR and
MUD3CRO, have been developed and added to the

multigrid software package MUDPACK. (For back-
ground information, see "New version of MUDPACK
now available" in the March 1991 SCD Computing
News.) These codes approximate three-dimensional
elliptic partial differential equations (PDEs) with cross-
derivative terms. For readers unfamiliar with
MUDPACK, the next paragraph provides a brief
description. The remainder of this article deals with the
new solvers.

MUDPACK description

MUDPACK is a collection of Fortran subprograms
that solve linear elliptic PDEs using multigrid iteration.
All the code is written in portable FORTRAN 77 and
has been run on a variety of computers and operating
systems. Care was taken to achieve vectorization on
Cray computers. Extensive documentation and sample
programs are included with the package.

The Fortran solvers in MUDPACK generate
second- and fourth-order approximations to elliptic
PDEs in a variety of forms. These forms include two-
and three-dimensional, real and complex, separable and
nonseparable, and self-adjoint equations. The solution
regions are rectangular only in the sense that the
domain of each independent variable must be a
bounded interval on the real line. This means that
spherical, cylindrical, or more general curvilinear
coordinate systems are acceptable.

Allowable boundary conditions include any combi-
nation of periodic, Dirichlet, or mixed derivative.
Nonnormal derivative components are allowed with
some of the solvers (for example, see MUD3CR and
MUD3CRO, below). Continuous PDEs and boundary

conditions are automatically discretized using second-
order finite difference formulae on uniform grids in two
and three dimensions. The discretization process occurs
entirely within the MUDPACK software; it is transpar-
ent to a user, who only needs to supply the PDE,
boundary conditions, and grid size information.
Second-order coefficients are adjusted at coarser grid
levels if there are nonzero first-order terms in the PDE
that dominate and make it appear hyperbolic. If un-
treated, these can inhibit convergence.

The result of the discretization is a linear system of
equations that are approximately solved using multigrid
iteration. Second-order estimates can be upgraded to
fourth order using the technique of deferred corrections.

MUDPACK provides encoded numerical schemes.
These include a default set of multigrid options chosen
for robustness and a menu of vectorized Gauss-Seidel
relaxation schemes based on alternating points (red/
black), lines (in any combination of directions), or
planes (for three-dimensional anisotropic PDEs). Error
control is available for convergence monitoring.

MUD3CR and MUD3CRO descriptions

MUD3CR and MUD3CRO are new additions to
MUDPACK. Both codes discretize and approximate
3-D nonseparable elliptic PDEs with cross-derivative
terms on rectangular regions. Any combination of
periodic, specified, or oblique mixed-derivative bound-
ary conditions (that is, mixed-derivative conditions with
nonnormal components) are allowed. In operator
notation, the form of the PDE solved is:

(1) L(p(x,y,z)) + Lxyz(p(x,y,z)) = r(x,y,z)

where:
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L(p) = cxx(x,y,z)*pxx + cyy(x,y,z)*pyy +
czz(x,y,z)*pzz + cx(x,y,z)*px +
cy(x,y,z)*py + cz(x,y,z)*pz +
ce(x,y, z)*p(x,y, z)

and:

Lxyz(p) = cxy(x,y,z)*pxy + cxz(x,y,z)*pxz

+ cyz(x,y,z)*pyz

Here pxx, pyy, pzz, px, py, pz, pxy, pxz, pyz are partial
derivatives in x,y,z of the unknown real solution func-
tion p; cxx, cyy, czz, cx, cy, cz, ce, cxy, cxz, cyz are the
known real coefficients; and r is the known real right-
hand side of the PDE. An oblique mixed-derivative
boundary condition at the (x,z) plane of a y boundary
has the general form:

(2) py + a(x,z)*px + b(x,z)*pz + c(x,z)*p

= g(x,z)

Similar derivative conditions with nonnormal
components are permissible at x and z boundaries.
These can be combined with periodic and/or specified
(Dirichlet) boundary conditions (see Example 1).

Method

MUD3CR and MUD3CRO differ fundamentally
from the other solvers in MUDPACK. They utilize
multigrid iteration embedded in an outer iteration. Both
codes discretize L(p) on the entire solution region using
standard second-order finite-difference formulas.
MUD3CRO approximates the cross terms Lxyz(p) using
second-order difference formulas applied to a previous
estimate p(k-1) and moves this to the right-hand side of
the PDE. In this way, the standard MUDPACK solver
MUD3 can be used by MUD3CRO to solve:

L(p(k)) = r - Lxyz(p(k-1))

MUD3CR attempts to improve convergence
characteristics by including second-order discretization
of Lxyz(p) on the interior of the solution region in the
coefficient matrix. On nonspecified boundaries, both
solvers move the Lxyz(p) term to the right-hand side of
the PDE and estimate it with difference formulas
applied to p(k-1). Nonnormal components of oblique-
derivative boundary conditions are also handled

through modification of the right-hand side of the
boundary-condition equations. For example, a bound-
ary condition of the form (2) is replaced with the mixed
normal boundary condition:

py + c(x,z)*p = h(k,x,z)

The new right-hand side h(k,x,z) is given by:

h(k,x,z) = g(x,z) - [a(x,z)*Dx(p(k-l1)) +
b(x,z)*Dz(p(k-)) ]

Dx(p(k-1)) and Dz(p(k-1)) are second-order finite-
difference approximations to the nonnormal partial
derivatives px and pz at the y boundary using p(k-1).
For both codes we can write the discretization of (1)
and the boundary conditions as:

(2) D(p(k)) = r - Dxyz(p(k-1))

Here D stands for the coefficient matrix and Dxyz(p(k-
1)) stands for the right-hand side modification obtained
by approximating cross-derivative terms and/or
nonnormal derivative components from mixed-
derivative boundary conditions with second-order
difference formulas applied to p(k-1). With this nota-
tion, we formally describe the outer iteration employed
by MUD3CR or MUD3CRO:

Algorithm

set
k = 0
p(O) = 0.0

Repeat
set k = k+1
solve D(p(k)) = r - Dxyz(p(k-1))

using standard multigrid iteration
set rmax(k) = IIp(k)-p(k-1)II /

IIp(k)II
Until (rmax(k) < tol or k = maxit)

End Algorithm

tol is a user-prescribed error tolerance for convergence,
and maxit is a limit on the number of outer iterations.
The maximum vector norm IIi is used to compute the
maximum relative difference between successive
estimates p(k-1) and p(k) in rmax(k).

16 SCD COMPUTING NEWS 
SUMMER 1994

16 SCD COMPUTING NEWSS SUMMER 1994



S O TWA REN

Comments

Including a full discretization of the elliptic PDE
(1) and boundary conditions in the coefficient matrix
would give a solver with the most robust convergence
characteristics. This would be consistent and compat-
ible with the other codes in MUDPACK. The outer
iteration would not be necessary. The difficulty with
this is the unmanageable code complexity required to
discretize all possible combinations of nonzero cross-
derivative terms and oblique-derivative conditions.

For example, in the presence of nonzero cross
terms, corners that are at the intersections of oblique-
derivative boundary conditions become too complex
(for this person) to discretize. Detection of combina-
tions of oblique-derivative conditions at corners which
are singular (that is, for which discretization leads to
division by zero) is a numerical nightmare.

Extensive numerical experimentation indicates the
use of multigrid iteration embedded in an outer iteration
work well on a variety of problems. Nevertheless,
convergence is inherently more "iffy" and
computationally expensive than with the other solvers
in MUDPACK. Generally, MUD3CR is more robust
then MUD3CRO. This might be expected, since it
includes more of the PDE in the coefficient matrix
coming from the discretization. The simpler code
MUDCRO is included because it preceded MUD3CR
and works marginally better for some problems. The
reasons for this are not now understood.

When sure of the required number of outer itera-
tions for convergence, users of these new solvers can
save time by setting tol = 0.0. In this case exactly maxit
iterations are executed and only the final maximum
relative difference, rmax(maxit), is computed. In any
case, large values for maxit should not be used.

Obtaining MUDPACK information

You can obtain the NCAR Technical Note
"MUltigriD Software for Elliptic Partial Differential
Equations: MUDPACK" as well as reprints of pub-
lished MUDPACK articles from John Adams. (Please
send your request via e-mail to johnad@ncar.ucar.edu.)

Code availability

For proprietary reasons, MUDPACK does not
include access to the Fortran source of each solver.
Instead, each solver is available in relocatable binary
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form (see "Accessing solvers in binary form," below).
This saves considerable resources at NCAR by elimi-
nating lengthy compile times. If you wish to use the
codes on other machines (non-Cray), please contact
John Adams. Fortran source for individual solvers will
sometimes be distributed with the understanding that
the codes are not to be modified and/or distributed
further. All the MUDPACK software is copyrighted.

Obtaining test programs and
documentation

You can obtain Fortran test programs and docu-
mentation for MUDPACK via anonymous File Transfer
Protocol (FTP) from the computer named ftp.ucar.edu.
A sample FTP session follows. This session shows how
to check what's available in the MUDPACK directory
and obtain the overview README file along with
documentation and test files for the new MUDPACK
routines MUD3CR and MUD3CRO.

cd dsl/lib/mudpack
Is
get README
mget mud3cr.d mud3cro.d
mget tmud3cr.f tmud3cro.f
quit

Accessing solvers in binary form

You can access any of the MUDPACK solvers in
binary form on NCAR Cray computers by including
following statement in your job:

segldr job.o -L/lib,/usr/lib,/usr/local/lib -lmudpack

where job.o is the binary object code from the job that
you are linking to mudpack. All Fortran files required
by the solver selected (as described in the associated
documentation file) will be automatically loaded in
binary.

You can obtain binaries for the entire library of the
new version 3.0 of MUDPACK via anonymous FTP
from the computer named ftp.ucar.edu. Type cd
mudpack.bin. The file README explains how to
access Cray binaries for CRAY-C90s, CRAY X-MPs,
CRAY Y-MPs, and CRAY XEAs. If you transfer Cray
binary for MUDPACK to your site, please inform John
Adams (e-mail: johnad@ncar.ucar.edu). This will allow
tracking of software distribution and dissemination of
important new information (for example, the addition of
MUD3CRO). The author will appreciate feedback on
site users' experience with the software.
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Controversy, compromise, modernization:

From FORTRAN to
Fortran 90

by Jeanne Adams

From its early beginnings at IBM in the 1950s to
the present, Fortran has had many ups and
downs. Its popularity is increasing by leaps and

bounds with the release of Fortran 90 as a standard.
There is currently a renewed interest in Fortran due to
these recent developments:

* Fortran 90 has been adopted by the International
Standards Organization (ISO) as an international
standard.

* An identical version has been adopted as a national
standard in the United States (and in other countries
as well) under the auspices of the American Na-
tional Standards Institute (ANSI).

* Fortran 90 has been chosen as the base language for
the initial draft of High-Performance Fortran
(HPF).

* Many Fortran 90 compilers are available for a
variety of machines.

An early compiler for scientists
and engineers

Before Fortran, people coded in assembly or
machine language. Work on Fortran began in 1954; in
1957 an IBM research team headed by John Backus
delivered the first Fortran compiler for the IBM 704
computer. This compiler was a vehicle for expressing
scientific and mathematical computations for research-
ers who wanted to conduct research using a program-
ming language similar to mathematical formulas, rather
than using cumbersome machine-language expressions.
Early on, the fundamental question had been whether a
rich and robust language for mathematical equations
could be sufficiently economical to make such a
compiler feasible. The Backus team proved this to be
true, and Fortran soon became popular among scientists

and engineers. Today, 37 years later, this continues to
be so.

FORTRAN in the 60s and 70s

Based on the work of Backus, study began on the
first Fortran standard in 1962. Fortran was the first
language to be processed in standardization activities
for computer technology. The first Fortran standard
(X3.9-1966) is often called FORTRAN 66 to distin-
guish it from later standards. This early standard was
brief, only 36 pages long; FORTRAN 77, which
includes a subset language, contains 300 pages plus
about 70 pages of appendixes. (Fortran 90 has nearly
400 pages: although its text is not substantially longer
than FORTRAN 77, Fortran 90 includes an index,
several appendixes, and a long chapter on Fortran
intrinsic functions.)

Interest soared, membership
increased, and objections surfaced.

Work on FORTRAN 77 (X3.9-1978) became
intense in the mid 1970s, when many new facilities
important to the user community were being developed.
The need for an improved input/output (I/O) facility
was clear at the time, and new features for opening and
closing files and inquiring about files were added.
These were big steps in the development of Fortran as
an important language for I/O. At the time, automatic
array facilities were considered over a period of three to
four years, when a complete proposal was developed.
However, in the final consideration for Fortran 77, the
array features were rejected.
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Even in the early days, people recognized that
Fortran could not grow and grow forever as it re-
sponded to new architectures and software. As a
beginning step toward the deletion of obsolete features,
one feature of FORTRAN 66 was removed in Fortran
77. That was "Hollerith," which was removed on the
assumption that character data type would take its
place. (This was a more radical approach than the
standards committee has taken with Fortran 90: no
features have been deleted, but candidates for deletion
next time have been declared.)

A subset FORTRAN 77 was developed but not
used intensively. This is because different extensions
were chosen by each developer, which resulted in
nonportable subset code. During the comment period
for FORTRAN 77, there were 1,225 pages of public
commentary-the largest outpouring of commentary to
any standard at that time.

Work begins on Fortran 90

The work to revise FORTRAN 77 began almost
before it was released in 1978. People felt that a third

revision should be launched as soon as possible, and
that the language should be modernized and be made
more responsive to current machine architectures.
There was considerable pressure to consider the many
requests for new features, such as array syntax and
semantics and data structures, that had been received
during the comment period but rejected as premature.
In many cases, initial proposals for Fortran 90 con-
tained these very features.

Development of Fortran 90:
Argument and compromise

The task of producing Fortran 90 began with many
tutorials and user surveys to determine the needs of the
user community for a modern Fortran (see Figure 1).
From 1978-1985, the X3J3 Standards Committee laid
the foundations for an architecture consisting of core
Fortran and numerous extensions. The committee
completed the first draft in 1985. Extensions included
array syntax, optional arguments, modules and module
procedures, and additional control constructs. When
people realized that it might be possible to have a new

1 Q7R-1 QR5

1989-1991

4-

1992

Figure 1. A brief history of Fortran 90
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and modern Fortran standard, interest in the project
soared, membership increased, and objections surfaced.

Many organizations that had never sent members to
Fortran standards committee meetings began sending
participants, and others transferred their membership to
persons more politically than technically involved. A
vocal minority made a considerable effort to kill or
delay the standard, while membership soared to nearly
50 during this time. (Today, there are a scant 23 mem-
bers completing the work on the Fortran 95/96 revi-
sion.)

About a dozen committee members wanted to keep
Fortran simple and not responsive to some of the newer
machine architectures. Among items that generated the
most argument were the features addressing obsoles-
cence and deletion. Requests were made to reduce the
size of the standard; the FORALL statement/FORALL
construct developed by X3J3 was one of the casualties
of this effort, as well as the "core plus modules"
architecture for the language.

Details of the controversy would
require a separate paper.

Standards committees are charged to make special
efforts to gain consensus before releasing a new stan-
dard, and so, for the next three years, committee
members tried to agree upon a reduced language. Many
compromises were struck in an attempt to achieve a
more positive stand, but these made the language worse
(in the opinion of many) while never successfully
gaining greater consensus.

Meanwhile, Fortran 90 was being referred to as
Fortran 8x, in hopes that by virtue of its release date it
could be called Fortran 88. However, release was
continually delayed by the numerous votes taken and
the conflicts that arose. (Even at the close of the ballot-
ing period, 8-12 persons consistently voted "no.")

Eventually, the international community grew
concerned with the potentially reduced contents of the
new standard and supported the inclusion of features
that are currently included in the final Fortran 90
standard. Three public reviews were held over four
years to determine public reaction to some of these
features.

It is interesting to note that although the interna-
tional community approved the standard in 1990
(naming it Fortran 90), it was not released until Febru-
ary 1991 due to publication problems; this was nearly
two years before final approval in the United States. In
September 1992, the U.S. finally accepted the version
adopted by ISO, retaining FORTRAN 77 as an archival
standard.

Fortran 90 is a superset of FORTRAN 77 and is
compatible with it, since no FORTRAN 77 features
have been removed.

F77: To withdraw or reaffirm?

Although Fortran 90 has replaced FORTRAN 77 as
a standard in the international arena, the U.S. has put
itself in the unfortunate dilemma of retaining two
standards side by side. One ANSI rule states that any
standard must be either withdrawn or reaffirmed in five
years. Therefore, FORTRAN 77 is being considered for
withdrawal or reaffirmation at this time. In March 1994,
X3J3 voted 21 in favor of removal and 6 for reaffirma-
tion, sending a recommendation to Washington to
remove FORTRAN 77 entirely as a U.S. standard. The
vote could go either way when the parent committee
(X3) considers this issue next fall.

Originally, FORTRAN 77 was called "Fortran" and
the U.S. standard for Fortran 90 was called "Fortran
Extended." At the urging of the international commu-
nity and X3J3 ,the parent committee X3 agreed to call
it "Fortran 90" instead of "Fortran Extended." (How-
ever, requests for Fortran 90 through ANSI may result
in a document labeled "Fortran Extended.") Details of
the controversy over this standard would require a
separate paper.

Efficiency, 1950-1994

An important characteristic of Fortran has always
been that compilers produce efficient Fortran code. This
has sustained its use for scientific and engineering
projects from John Backus's time at IBM in the early
1950s to today. Some new features of Fortran 90, such
as recursion, may produce less efficient code. However,
the array features and optional arguments to subroutines
are examples of features that will, in most cases,
enhance the program's efficiency.
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Fortran 90 comes to
NCAR Crays
by Tom Parker

The new Cray Research Fortran 90 compiler is
now available on the CRAY Y-MP8/864
(shavano), the CRAY EL92 (echo), and the CRAY
EL98s (alpine, monarch, and st-elmo). This
introductory article describes some of the new
features, shows some brief examples of invoking
the compiler, and points to more information. (To
invoke the compiler, use the f90 command.)

New features in F90

Some of the new features of the Fortran 90
compiler include:

* Free-form source (optional)
* New DO constructs (WHILE, CYCLE, EXIT)
* CASE and WHERE constructs
* Recursion-modules
* Data structures
* Array processing
* Internal procedures
* Optional and keyword arguments
* Nonadvancing input/output (I/O)
* Allocatable arrays and pointers
* Bit manipulation
* New intrinsic functions

Old features that have
been removed

The following are some CF77 features that are
not included in Fortran 90:

* Inlining is deferred.
* The following run-time options are deferred:

bounds checking, conformance checking, and
argument checking.

* GPP/FPP/FMP preprocessors are not needed or
supported.

HINT
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Using the Fortran 90 compiler

Example 1 (p. 23) shows some brief examples
of compiler usage.

For more information

Here are sources for more information about the
Fortran 90 compiling system:

* Back issues of SCD Computing News (June
1991 through January 1993) contain an 11-part
series on Fortran 90 by Jeanne Adams.

* See the following Cray documentation:
- man f90 (UNICOS man page)
- CF90 Ready Reference (SQ-3900)
- CF90 Commands and Directives (SR-3901)
- CF90 Fortran Language Reference (SR-

3902)
Note: The two Cray manuals listed above (SR-
3901 and SR-3902) are available for reference
in the SCD consulting office and online via
DOCVIEW. You can order Cray documentation
by calling (612) 683-5907.

* The following books (available for reference in
the SCD consulting office) are helpful:
- Programmer's Guide to Fortran 90 by

Brainerd, Goldberg, and Adams (Albuquer-
que: Unicomp, 1994), ISBN 0-07-000248-7.

- Fortran 90 Handbook by Adams, Brainerd,
Martin, Smith, and Wagener (New York:
McGraw-Hill, 1992), ISBN 0-07-000406-4.

- Fortran 90 Explained by Metcalf and Reid
(Oxford: Oxford University Press, 1992),
ISBN 0-19-853772-7.

- Migrating to Fortran 90 by Kerrigan
(Sepastopol, CA: O'Reilly and Associates,
1993), ISBN 1-56592-049-X.

- Fortran 90 Programming by Ellis

(Wokingham, England: Addison-Wesley,
1994), ISBN 1-201-54446-6.
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Don't run these jobs on Cray
supercomputers

by Tom Parker

SCD consultants have seen a number of jobs
running on the Cray supercomputers that really
should not run there. Some examples are:

* Jobs that only perform Mass Storage System
(MSS) file maintenance-for example, msls,
mstouch, msmv, and so forth

* Jobs that only read MSS files and transfer them
to another computer

* Jobs that only do msimport or msexport
* Jobs that only submit files to the Text and

Graphics Server (TAGS)

These kinds of jobs do not need a Y-MP or
even an EL supercomputer. We recommend you
use one of the following instead:

* Internet Remote Job Entry (IRJE)
* MASnet Internet Gateway Server (MIGS)
* Direct File Transfer Protocol (FTP) to the MSS
* The SCD front-end computer (meeker)

Using these alternatives is better for the Crays
and is also better for you. Why should your job sit
in a queue waiting for (expensive) time on the
supercomputer, when these other direct tools are
available?
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Explain those error messages

by Tom Parker

For example, if you get an error 2, try explain sys-2
and get:

% explain sys-2

A very handy command called explain is
available on UNICOS. This command can help you
interpret error messages that you may have re-
ceived, for instance, when compiling a program,
running a job, or using a utility.

The explain command is helpful in several
ways. First, it saves you from having to hunt up the
appropriate manual and look up the message
(explain is online and ready to go). Also, many of
the explain messages are quite user-friendly-they
clearly explain the problem and may even give
helpful examples on how to fix the problem.
Finally, explain may provide a reference to more
detailed information.

As an example, suppose you run your job and
get the error "lib-1002." Example 1 shows how to
use explain to interpret the error message.

Note that sometimes an error will have a
number, but no prefix. To use explain in these
cases, try putting lib- or sys- in front of the number.

ENOENT No such file or directory

Either the specified file does not
exist or one of the directories is a
path

Although not all UNICOS commands have
their error messages in the explain database, an
increasing number do. So, if you get an error from
now on, try explain to help interpret it!
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GAU overrun policy clarified
Note: This item applies to you only if you are a

user in an NCAR division.
The following clarifies information in the

UserDoc "Charges for SCD Computing Re-
sources," Version 7.5, May 1994, and in the Spring
1994 SCD Computing News ("GA U guidelines for
NCAR divisions go into effect"). Information about
tracking by project was not given, although track-
ing by project has been going on for some time. The
correct information is included in the new version
of "Charges for SCD Computing Resources,"
Version 7.7, July 1994, which is available online
via Gopher and Mosaic as well as in hardcopy.

GAUs may be allocated by project, program,
and/or division. There may be multiple projects
within a program or division. To fairly distribute
computing resources and improve job turnaround,
allocation enforcement guidelines for GAU usage
on the CRAY Y-MP8/864 (shavano) went into
effect for NCAR divisions on February 1, 1994.
The guidelines are as follows:

* Tracking by project: NCAR divisions may
allocate GAUs to a project on a periodic basis
(monthly, quarterly, or by fiscal year) or on a
life-of-the-project basis. If the GAU usage for a
project exceeds 100% of its allocation, the
project is deactivated. Projects with periodic
allocations are automatically reactivated at the
beginning of the next time period associated
with that project.

* Tracking by program: The Climate and Global
Dynamics Division (CGD) has requested that
SCD also track GAU usage by individual
programs within the division. If the GAU usage
for all the projects associated with a program
exceeds 150% of the month's allocation for the
program, all projects associated with that
program will be deactivated for the remainder
of the month. Projects are automatically
reactivated at the beginning of the next month.
As of this writing, CGD is the only division
that has requested GAU tracking by program.

* Tracking by division: If the GAU usage for an
NCAR division exceeds 150% of the month's
allocation, all projects for that division will be
deactivated for the remainder of the month.
Projects are automatically reactivated at the
beginning of the next month.

* Tracking by program and division on a three-
month basis: GAU usage is also monitored on
the basis of a three-month period to determine
if total GAU usage exceeds 120% of the three-
month allocation. If the 120% point is reached
by a division or program, the projects within
that division and/or program are deactivated
until the end of the current month. (The three-
month period is defined as the current partial
month plus the two previous months.) This
three-month monitoring policy went into effect
April 1, 1994.

Percentage of GAU allocation used is updated
daily and displayed when you log in to the CRAY
Y-MP8/864 (shavano), when a gaus command is
executed, and in the ja report that appears on job
trailer pages. When 90% of the project or division
allocation has been used, a warning message is
included. If the division has requested tracking by
program, a warning message is also included when
90% of the program allocation has been used.

The standby queue can still be used even if
allocations have been overrun and you are unable to
run in the normal production queues.

Crays upgraded to
UNICOS 8

SCD tested and configured UNICOS 8.0.2 on
the CRAY EL98, echo, in April. The new operating
system was installed on the CRAY Y-MP8/864
(shavano) in May, on the CRAY Y-MP8I (antero)
in June, and on the CRAY EL98s in July.

For information on changes and new features in
UNICOS 8, type news 8.0.notes ] more on shavano
or echo.
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Maximum size of MSS files
increased to 400 megabytes

On April 4, 1994, the maximum file size that
can be written to the Mass Storage System (MSS)
was increased to 400 megabytes. The following
commands on the Cray computers let you use the
increased file size: mswrite, msread, msimport,
msexport, and sendmstg.

Commands such as sendtg, netug, and netng
that use the Mainframe and Server Network
(MASnet) for transfer retain the old 200 megabyte
file-size limit, as do file transfers via MASnet/
Internet Gateway Server (MIGS) and Internet
Remote Job Entry (IRJE). SCD will consider
increased limits for MIGS on a host-by-host basis;
divisional MIGS administrators may contact
the MIGS/IRJE system administrator
(irje@migs.ucar.edu). SCD does not plan to in-
crease limits for IRJE at this time because of
network reliability and speed issues.

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

Learn UNIX Basics in
September

The SCD UNIX Basics Class will be held from
09:00-15:00 in the Director's Conference Room at
the NCAR Mesa Lab on Wednesday and Thursday,
September 14-15, 1994. This free, two-day class
introduces you to the basics of UNIX. Topics
covered include essential UNIX commands; file
permissions; I/O redirection, pipes, and filters; job
processing; the vi editor; e-mail; and basic C shell
features such as history, aliasing, simple scripts,
and shell files.

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

UNICOS Orientation
set for fall

The UNICOS Orientation Class will be held in
the Director's Conference Room at the NCAR
Mesa Lab from 08:30-16:30 on Wednesday,
September 21, 1994. This class introduces UNIX/
UNICOS programming tools and the NCAR
computing environment and requires a good
understanding of basic UNIX. Topics covered
include make and makefiles, shell scripts, NCAR
hardware and access methods, Mass Storage
System commands, CFT77 and CF77, library and
segldr considerations, fmgen, the NQS (Network
Queueing System) batch system, job accounting,
graphics facilities, and debugging with cdbx.

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

This document lists recently released SCD
documents. To access online documents, follow the
instructions for using Mosaic, Gopher, and anony-
mous FTP (see "Many SCD documents now
available online," below.) For contact information
on ordering hardcopy documents by e-mail or
phone, see "SCD Documentation Orders" on the
inside back cover of this newsletter.
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Charging document updated
to reflect June 1 changes

Charging in General Accounting Units (GAUs)
for using the CRAY Y-MP EL92 (echo) and the
IBM RS/6000 Cluster began on June 1. The new
version of "Charges for SCD Computing Re-
sources" (Version 7.7, July 1994, 26 pages) con-
tains the charging formulas for these two systems
and for the CRAY EL Cluster (which is not yet in
service, as of newsletter publication date). It also
documents charges for using the CRAY Y-MP8/
864 (shavano), the Mass Storage System (MSS),
the Text and Graphics System (TAGS), the Xerox
4050 laser printers, and the 1-800 Connect
Account.

This document is available online:

* Via Mosaic and the World Wide Web, with a
Uniform Resource Locator (URL) of http://
www.ucar.edu/docs/Charges_doc/charges.html.

* Via anonymous File Transfer Protocol (FTP)
from ftp.ucar.edu. The ASCII version is in
docs/intro/charges.gau. The PostScript
version is in docs/intro/charges.gau.ps.

* Via Gopher on the gopher.ucar.edu server.
(Choose "NCAR/UCAR Divisions and
Groups" from the main menu and then choose
the appropriate item from each of the menus
that follow.)

This document is also available in hardcopy.

New UNICOS guide released
The NCAR UNICOS Guide, Version 1.0, June

1994 (207 pages) is now available. This new book
for both experienced and novice UNICOS users has
sections on creating executable programs, optimiz-
ing programs, debugging jobs, using the Network
Queuing System (NQS), transferring files, and
producing and manipulating NCAR Graphics. The
book has a glossary and index.

The NCAR UNICOS Guide, in combination
with the Basic UNIX Guide (August 1993), replaces
the NCAR UNICOS Primer. The new NCAR
UNICOS Guide is available online and in hardcopy.
There are three ways to access the online files:

* Via Mosaic and the World Wide Web, with a
Uniform Resource Locator (URL) of http://
www.ucar.edu/docs/UNICOS/
unicos_guide.toc.html. This file lists the
manual's contents and directs you to the files
for each section.

* Via anonymous File Transfer Protocol (FTP)
from the computer named ftp.ucar.edu. Get the
file in docs/cray/unicos_guide/README for
a listing of the files and their contents.

* Via Gopher on the gopher.ucar.edu server.
Choose "NCAR/UCAR Divisions and Groups"
from the main menu and then choose the
appropriate item from each of the menus that
follow.

IBM Cluster UserDoc
available via Mosaic,
Gopher, FTP

"Getting started on the IBM RS/6000 Cluster"
is now available online. The document covers
Cluster configuration, interactive and batch access
methods, checking job and queue status, specifying
a project number for CPU and Mass Storage
System (MSS) charges, tracking GAU usage, file
space, Fortran compilers, compiling NCAR Graph-
ics programs, math and statistical libraries, MSS
access, Cray data conversions, porting, documenta-
tion, and expectations for usage.

To access this document in Mosaic, use the
following Uniform Resource Locator (URL):

http://www.ucar.edu/docs/cluster/
cluster vl.0.html

The document is also available via the Gopher
server ncar.ucar.edu. Follow the main menu choices
"NCAR/UCAR Divisions and Groups" and "Scien-
tific Computing Division Publications and Docu-
ments." The document is in the noncray directory
under the filename ibm _cluster.

Note: You can print a hardcopy of the docu-
ment by using the print utility in either Mosaic or
Gopher.

The document is also available via anonymous
File Transfer Protocol (FTP) from the computer
named ftp.ucar.edu under the pathname docs/
noncray/ibm_cluster.
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Document for the EL Cluster
available online

"The EL Cluster: Usage differences from the
CRAY Y-MPs" is now available. This short
document points out the similarities and differences
between using the new CRAY EL Cluster and
using the CRAY Y-MP computers. The document
is available online only. There are three ways to
access it:

* Via Mosaic and the World Wide Web, with a
Uniform Resource Locator (URL) of http://
www.ucar.edu/docs/cray/el_guide.html.

* Via anonymous File Transfer Protocol (FTP)
from the computer named ftp.ucar.edu. The
pathname is docs/cray/el_guide.

* Via Gopher on the gopher.ucar.edu server.
Choose "NCAR/UCAR Divisions and Groups"
from the main menu and then choose the
appropriate item from each of the menus that
follow.

How to access the SCD
Daily Bulletin

The Daily Bulletin is an online daily status
report of all SCD computing systems. It is the most
current source of news about computing at NCAR,
giving information about hardware, software,
documentation, communication links, and sched-
uled and unscheduled computer downtime. The
SCD consulting office prepares the Daily Bulletin
weekdays between 08:45 and 09:00 Mountain Time
and again, if necessary, at 16:00.

Interactive access

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

dailyb

IRJE access

If you use the Internet Remote Job Entry
System (IRJE), use File Transfer Protocol (FTP) to

access the computer named windom.ucar.edu. Once
you have logged 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.

Mosaic access

If you have a Mosaic client at your location,
type the following at your workstation:

Mosaic ftp://ftp.ucar.edu/dailyb

FTP access

Follow the instructions in the section "To use
FTP," below. The Daily Bulletin is located in the
top-level directory with the filename dailyb.

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

Many SCD documents
now available online

A growing number of SCD documents are
available online, including:

* All SCD UserDocs
* The SCD User Documentation Catalog (which

includes descriptions of UNICOS documenta-
tion)

* SCD Computing News and yearly indexes

You can access SCD documents online by
using Mosaic, Gopher, or anonymous File Transfer
Protocol (FTP).
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To use FTP

Mosaic is a browser for the World Wide Web.
If you already have a Mosaic client at your loca-
tion, type the following at your workstation:

Mosaic gopher://gopher.ucar.edu/11/
ncarucar/docs

This will put you directly into the SCD does
directory. This directory (which is also available
via Gopher and FTP) contains the above-listed
documents in ASCII format.

Some SCD documents, formatted especially for
Mosaic, feature typeset fonts, graphics, and
hypertext links. To access these documents, type
the following at your workstation:

Mosaic http:// www.ucar.edu

This will put you on the NCAR home page. Follow
the hypertext links to the topics in which you are
interested.

Note: To view a Mosaic version of SCD
Computing News, including color photos and
graphics, click on the "SCD Computing Newslet-
ter" link. For a good overview of SCD, click on the
"New User Information" link. This takes you to a
page that offers:

* The latest functional diagram of the NCAR
computing facility

* Descriptions of NCAR supercomputers,
clusters, and experimental machines (including
usage and hardware characteristics, software,
and network connections)

* Information on data storage and archives,
applications software, and SCD support ser-
vices

* Information on obtaining computing resources

To use Gopher

If the Gopher client software is installed on
your computer, you can use Gopher to access the
does directory. Type the following at your worksta-
tion:

gopher gopher.ucar.edu

This will bring up the NCAR/UCAR Gopher main
menu. Follow the menu choices to "Scientific
Computing Division Publications and Documents."

To obtain documents via anonymous File
Transfer Protocol (FTP) from the computer named
ftp.ucar.edu, follow these steps:

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

ftp ftp.ucar.edu

2. When prompted for a login name, type:

anonymous

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.

4. You can obtain a README file with a list of
the documentation categories (subdirectories)
currently available by typing:

cd does
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.

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

ed 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

6. To terminate the anonymous FTP session, type:

quit
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