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D ir e c to r ’s R e p o r t

I have experienced quite a range of feelings over the last 
three months, as Unidata met a mixture of successes and 
setbacks. The excitement of seeing our six test sites demon
strate the usability of PC-McIDAS and the power of the 
Unidata/Wisconsin broadcast was offset by difficulties in 
collaboration with the providers of GEMPAK. These could 
not be resolved quickly, and we found it necessary to develop 
a new strategy. Associated problems, especially deciding on 
a replacement for the critical data-structuring software, were 
compensated (emotionally, that is) by the successful testing of 
our prototype local data manager (LDM). The LDM receives 
and organizes input simultaneously from the National 
Weather Service domestic data plus and the National Meteo
rological Center gridded data circuits available through 
Zephyr Weather Information Services.

Our earlier plans called for the full integration of 
GEMPAK version 4 data-structuring software into Unidata’s 
LDM system. Our new strategy uses a more general data- 
access methodology, based on the common data format (CDF; 
see Ben’s report). The versatility of the CDF interface will 
permit the LDM to support a variety of meteorological 
analysis and display packages adapted and contributed by 
members of the Unidata community; it will also allow users to 
access various National Aeronautics and Space Administra
tion (NASA) databases.

I’m sure thatsomeof you are disappointed by news of our 
difficulties regarding GEMPAK. The package is well engi
neered and provides a comprehensive and flexible set of 
capabilities for working with surface, upper air, and gridded 
data sets. Our plans for its use, especially for the decoders and 
data-access routines, were based on the assumption that 
portions of GEMPAK would be adapted collaboratively (and 
on a tight schedule) to meet the Unidata requirements. Unfor
tunately, the problems developed just as our need for access to 
the critical components peaked To continue our progress, we 
devised a new plan that eliminates our dependency on 
GEMPAK and permits us to proceed with the development of 
a production-quality LDM system and an integrated set of 
(university-contributed) analysis and display capabilities.

In October, the Unidata Implementation Working Group 
(IWG) endorsed this revised plan, which was subsequently 
approved by the Unidata Policy Committee. The outcome of

the IWG was most gratifying, as members of the Unidata 
community came forward with valuable suggestions and 
generous offers of assistance. I wish to extend my personal 
thanks to Ross Aiken and Dan Vietor of Purdue, Neil Allen 
and Bill Davis of Colorado State, Otis Brown of Miami, Harry 
Edmon of Washington, George Huffman of Maryland, Art 
Person of Penn State, David Raymond of New Mexico Tech, 
and their respective institutions for the support and guidance 
they provided.

Technically, we are in a strong position for the future of 
Unidata. Our revised plan incorporates a data-access method
ology suitable for image data as well as for conventional 
surface and sounding data. We believe the method is likely to 
become a NASA standard, so the new approach will increase 
compatibility between Unidata and a number of major data 
holdings at NASA, including those of the Pilot Climate Data 
System, the Pilot Land Data System, and the collections used 
in the Coordinated Data Analysis Workshops in support of 
solar-terrestrial physics. The willingness of our university 
collaborators to adapt applications software to the new CDF 
interfaces, combined with the flexibility of those interfaces, 
suggests to me that our final result will provide comprehen
sive capabilities and a high degree of user programmability.

Thus we have refocused our UNIX and VMS efforts 
toward managing and organizing data. We are emphasizing 
the flexibility and programmability of the system, and we 
intend to encourage participants to interface new and existing 
software to the Unidata LDM system. Users will employ a 
collection of Unidata standard FORTRAN- and C-callable 
subroutines that will work across the Unidata standard net
works. We think users will find these routines easy to use and 
effective for accessing the varied data sets that can be captured 
by the Unidata LDM system.

Furthermore, our new plan does not preclude the eventual 
use of GEMPAK in Unidata systems. We believe GEMPAK 
can be successfully adapted to work with our revised data- 
access method. An invitation has been extended to NASA 
offering to include GEMPAK in the Unidata library on the 
same basis as other software packages contributed by the 
community—that it conform to the CDF data-access 
interfaces. In any case, we have planned to integrate a varied 
collection of VMS and UNIX applications software already
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developed by universities, encompassing a significant range 
of scientific needs.

I conclude this note with a suggestion that you examine 
the system configuration specifications provided in this issue. 
The Unidata version of MclDAS will be released for general 
use next February, so those of you with MSDOS systems will

soon have information on how to install it. Next semester you 
can have pseudo-color satellite imagery and other computer- 
based data analysis and display capabilities at the fingertips of 
your students and yourselves, at very modest prices. I hope 
you find this an exciting prospect, and I look forward to 
hearing of your interest.

Dave Fulker

M a n a g e r ’ s R e p o r t

As you have learned by now, GEMPAK Version 4 (meteo
rological display software developed by the National Aero
nautics and Space Administration [NASA]) is not presently 
available for integration into the UNIX/VMS Unidata work
stations. This fact has had a significant impact on the devel
opment of Unidata’s local data management (LDM) system. 
Decoders for the upper air (UA) and surface airways observa
tions (SAO), along with data-access libraries for the Version
4 data structures, were part of the package that was to come 
with GEMPAK. Instead, Colorado State University has 
begun work on SAO and UA decoders for the domestic data 
plus (DD+) stream supplied by Zephyr Weather Information 
Services, and the Unidata Coordinating Office (UCO) is 
working out arrangements for an alternate set of data struc
tures and access libraries. This is based on a method described 
by Lloyd Treinish and Michael Gough (NASA) in a paper 
appearing in the 14 July 1987 issue of Eos.

The Unidata Coordinating Office and its Implementation 
Working Group are identifying and planning to integrate a set 
of analysis and display capabilities to complement the data- 
access utilities. So far, the plan relies heavily on the contribu
tions and existing programs of Unidata participants.

Graphics

Work on a common graphics display library has taken on 
additional importance in our revised plans. Purdue is con
tinuing to work on providing interactive extensions to the 
National Center for Atmospheric Research (NCAR) graphics 
package as well as on implementing the package for MSDOS 
systems. The Coordinating Office is meeting frequently with 
the NCAR Graphics Users Group, which has representatives 
from NCAR’s divisions. They appear to share Unidata’s 
interests in using workstations interactively, having network- 
based facilities for distribution and support, and acquiring a 
graphic kernel system with a suitable implementation level for

use on Unidata workstations. The Unidata Program is dis
cussing suitable licensing and support agreements with 
NCAR’s Scientific Computing Division.

PC-MclDAS

The PC-McIDAS systems at the six test sites perform 
solidly when the incoming data are relatively error-free. The 
November software release will contain modifications that we 
expect will improve the robustness of the system in the 
presence of errors. The MclDAS Broadcast Evaluation 
Committee has suggested certain changes in the broadcast 
products. These include expanding the available satellite 
imagery and having more data broadcast in “raw” form for 
analysis on the local workstations.

Two test sites (Northern Illinois University and our office) 
have implemented a limited form of network access. It is not 
yet possible to run PC-McIDAS and the file-server software 
at the same time. Instead, at both sites, a signal in the broadcast 
stream triggers an interrupt of the ingest system and boots the 
system in a mode that enables transfer of the data files to a file 
server on the network. The system is then automatically re
booted, so that the data ingest can continue. (Buffer boxes on 
the incoming data line prevent loss of data during this proc
ess.) Other systems on the network can then access the data 
from the file server for analysis and display.

The file server in the Coordinating Office is actually on a 
UNIX-based Sun workstation, so copying the PC-McIDAS 
data files to the server has the beneficial side-effect of making 
them available for analysis and display on other UNIX and 
VMS workstations on the network.

The first PC-McID AS workshop and the general release of 
software is scheduled for the latter part of February 1988. A
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detailed announcement will be mailed in December to every
one receiving this newsletter.

Local Data Management for UNIX and VMS Systems

Ingesters for the DD+ and National Meteorological Center 
binary gridded (GRIB) data have been operating in the proto
type LDM system for many weeks on both Sun 3 (UNIX) and 
Digital (VMS) workstations. Simple “test” decoders allow 
sorting and storing the DD+ raw bulletins in files on the LDM 
disks. The decoded GRIB data are also stored on disk. (As 
noted above, the PC-McIDAS satellite images from the 
Unidata/Wisconsin data channel are also available on UNIX 
and VMS machines in the Coordinating Office. Network con
nections to NCAR make these data available to systems there 
as well.)

The Implementation Working Group agreed on the up
grades needed to bring the current prototype system up to 
production status. Di_Sys, Ltd., the subcontractor who devel
oped portions of the LDM, is working with UCO’s systems 
group to implement the production LDM in time for alpha- 
testing next month.

User Support

At its July meeting, the Unidata Policy Committee en
joined UCOto develop a user support plan that would rely 
heavily on a “buddy system” for getting new sites started dur
ing the coming year and for electronic mail, consulting, and 
reporting trouble. This approach will reduce the budget and 
staffing requirements for the central office by using existing

expertise as it builds up in the community. The first sites to 
begin using Unidata systems will be trained by UCO (with 
help from development sites where needed), but these early 
sites will then serve as consultants to other universities that 
come on board later. Wherever possible, consulting and the 
reporting and tracking of problems will be handled via elec
tronic mail. The Coordinating Office is currently testing and 
evaluating software that will enable MSDOS-only sites to par
ticipate in the mail and bulletin board facilities of the NSFnet.

Unidata Exhibit

Unidata will have an exhibit at the Fourth International 
Conference on Interactive Information and Processing Sys
tems. (The conference is sponsored by the American Meteo
rological Society and will be held 31 January to 5 February 
1988 in Anaheim, California.) We hope that those of you 
attending this conference will stop by the Unidata booth.

Staff Changes

The Unidata Coordinating Office (we have changed our 
name slightly) is continuing to gradually expand its staff in 
order to complete development work and spin up training and 
support systems for the coming year. Two new members have 
been added since the last issue: Sally Bates is now the Unidata 
Newsletter editor and she will help Bob Green with documen
tation. Catherine Cormack will be helping Russ Rew develop 
the software for Unidata’s local data management system.

Ben Domenico
iL

R e v is e d  P la n  fo r  Im p le m e n tin g

Because we will not have access to NASA’s GEMPAK 
Version 4 code in time to incorporate it into the UNIX/VMS 
Unidata systems, we have devised a new strategy for imple
menting the Unidata system on UNIX and VMS operating 
systems. Our plan, which has been approved by our Implem
entation Working Group (IWG) and endorsed by the Unidata 
Policy Committee, incorporates new components into the 
UNIX/ VMS system in increments The basic steps involved 
are:

o Building the production version of the Unidata local data 
management (LDM) system. The prototype LDM is now 
operational. Building the production version involves 
working with Di_Sys, Ltd. to incorporate changes speci
fied by the IWG/LDM subgroup and approved by the full

th e  U n ix /V M S  U n id a ta  S ys te m

IWG. This production version will be running in the 
Unidata Project Office by mid-November.

o Testing the production LDM. This begins in mid- 
November at a few test sites where suitable hardware and 
expertise are available. No applications software will be 
provided to these sites.

o Incorporating surface airways observation (SAO) and 
upper air (UA) decoders. These were to have been sup
plied by NASA Goddard Space Flight Center (GSFC). 
Now they are being written by Colorado State Univer
sity. They, too, will be delivered to us by mid-November 
and will be incorporated into the production LDM.
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o Integrating a data-access interface. Unidata, with the 
guidance of the IWG and the endorsement of the policy 
committee, has adopted the NAS A/GSFC common data 
format (CDF) subroutine library as the mechanism for 
writing and reading data files. LDM decoders will use 
these routines to write out files, and applications will use 
them to access the data in those files. This integration 
will involve several steps:

(1) An agreement has to be struck with the appropriate 
parties at NASA to ensure that questions regarding 
access to the code, licensing, and support are understood 
by both parties. Drafts of such an agreement have already 
been written and approved in principle by key individu
als at Goddard and Unidata.

(2) The current version of the CDF (which is written in 
FORTRAN for VMS systems) will be implemented on 
the Unidata’s VMS MicroVAX GPX II after Unidata 
staff member Glenn Davis visits GSFC and familiarizes 
himself with the overall CDF system and the code.

(3) Assuming the first steps go as planned, Unidata will 
be testing and evaluating the working CDF system in 
early December.

(4) In parallel with the implementation of the current 
CDF, we will begin to work on defining a C-language 
binding and a network-based implementation of the CDF 
for UNIX as well as VMS systems. This revised CDF is 
being called the “network CDF.”

(5) Implementation of the network CDF on UNIX and 
VMS is scheduled for early February. This, of course, de
pends on the earlier agreements and implementations 
being in place as scheduled.

(6) Starting in February we will be testing the network 
CDF library first here at the Coordinating Office then at 
test sites. The tests are scheduled for completion by the 
end of April 1988.

o Implementing interactive application programs for data 
analysis. Application programs are to be implemented so 
that they access the CDF files created by the LDM. These 
programs will be adapted from those already in use at 
various universities in the Unidata community. Here, 
too, some steps are involved:

(1) A scheme for identifying the needed applications and 
for evaluating potential candidates is already in place and 
has been applied to working applications programs at 
several sites. We will continue to use the same scheme, 
and potential candidates will be identified and evaluated 
in time for the mid-December IWG meeting. The IWG 
can then decide which applications should be pursued 
further.

(2) Unidata will select and begin implementing a few 
basic applications so that the display utilities can be 
tested with the LDM/CDF system during March and 
April 1988.

o Choosing a uniform user interface. The user interface for 
the applications ultimately chosen by Unidata has not yet 
been selected. Its integration will be done when it can be 
combined with the satellite image display facilities as 
well as those for conventional data. Candidates under 
consideration for the uniform user interface include the 
NASA TAE (transportable applications executive) sys
tem and the Miami DSP (for image display) system.

d

M S D O S , U N IX , o r  V M S ?  T h e  C h o ic e  is  Y o u rs

Universities wanting to install the Unidata system on their 
campuses may choose between two types of computers: one 
using MSDOS, based on the PC-McIDAS system developed 
at the University of Wisconsin-Madison, and the other using 
UNIX or VMS operating systems, which incorporates a 
general-purpose local data management (LDM) system and a 
number of applications from the university community.

Many potential Unidata sites have decided which system 
to implement. For those who are still undecided, this article 
summarizes certain differences between the two options and

how they will evolve over the near term. (It should be noted 
that one of Unidata’s long-range goals is to develop a system 
that allows both types of operating systems to exist on the 
same local area network [LAN] and to even share a common 
LDM. This goal has been only partially realized at present.)

MSDOS Systems

The University of Wisconsin-Madison’s PC-McIDAS 
system is self-contained, using MSDOS on IBM AT or PS/2 
systems. PC-McIDAS ingests data from the specially tailored
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Unidata/Wisconsin stream, which includes satellite images, 
grid data from the National Meteorological Center (NMC), 
and conventional data that have been prepared on the main
frame computer at the Space Science and Engineering Center 
(SSEC) at the university. (See the July issue of the Unidata 
Newsletter for details.)

Over the next few months, the current menu-only interface 
will be augmented by an option enabling users to access 
individual programs themselves and to exercise more control 
over the functions of the system. In this command mode, users 
will be able to set up displays other than those offered in the 
menus.

During the next year, the system will be transported to the 
Microsoft Corporation’s OS/2 operating system. This should 
remove current restrictions resulting from MSDOS’s limited 
program size and its inability to run programs simultaneously.

At present, a limitation affects installations where more 
than one workstation is involved. Using PC-McIDAS on a 
LAN can be done but it requires some effort on the user’s part 
to enable the machine ingesting the data to copy them to other 
machines on the network An alternative is to split the incom
ing data feed and send data directly to individual workstations.

For sites that wish to develop their own applications 
software, Purdue University has tailored the NCAR graphics 
package for interactive use on MSDOS systems. Ultimately, 
users will have access to portions of the source code for the 
PC-McIDAS applications programs and for the library inter
faces to the core of the system. Users will then be able to tailor 
applications to their own needs.

UNIX/VMS Systems

The UNIX/VMS option is significantly different. Rather 
than using personal computers, it is designed to run on 
workstations from Digital Equipment Corporation and Sun

Microsystems (and, eventually, others). While this provides 
virtually unlimited program size, a variety of computing 
hardware options, and easy networking, the hardware in
volved is more expensive and the underlying operating sys
tems (and Unidata’s software) are more complicated than for 
the MSDOS systems described above.

In terms of data availability, the PC-McIDAS option can 
access only the preselected Unidata/PC-McID AS data stream 
while the UNIX/VMS option allows access to the full range 
of NMC grid data and to “raw” conventional data. In terms of 
existing applications, however, PC-McIDAS is functioning 
while the specific applications programs for UNIX/VMS are 
not completely determined at this writing; even the LDM 
system will not be available until the second quarter of 1988.

Finally, the UNIX/VMS option involves systems that are 
sophisticated and flexible; systems that can be used for other 
purposes as well as for Unidata. This means, however, that 
users will have to make decisions regarding hardware, ven
dors, and operating systems. In general, the UNIX/ VMS 
option requires more computing expertise on the part of the 
users.

Summary

There are significant differences between the two options 
and users who are undecided should consider these carefully. 
Basically, the MSDOS option involves stand-alone worksta
tions of limited power and with an operating applications 
program (PC-McIDAS); minimal expense and expertise is 
required. The UNIX/VMS option offers greater power and 
flexibility, the possibility of networking a number of worksta
tions, and access to a wider variety of data. Applications 
programs for this option are not specified as yet, however, and 
the expense and expertise involved are greater.

4 ,

U n id a ta  C o n fig u ra tio n s  fo r  V a r io u s  S y s te m s *

♦Mention of a commercial company or product does not constitute 
an endorsement by the Unidata Coordinating Office. Unidata does 
not authorize any use of information from this publication for 
advertising or publicity purposes. Prices quoted in this article 
generally are manufacturers list prices and may change at any time. 
Since universities may be eligible for discounts, contact your vendor 
for more precise cost figures.

MSDOS Workstations

One of the computer systems supported by Unidata is the 
IBM PC/AT or PS/2 class personal computer based on the 
MSDOS operating system. The University of Wisconsin- 
Madison’s MclDAS system is Unidata’s primary, supported, 
software package for analysis and display under MSDOS. 
The PC-McIDAS software is a complete package that
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captures data from the special Unidata channel available from 
Zephyr Services and provides to the user displays of satellite, 
radar, and conventional data.

The MSDOS workstations can also be used for other 
Unidata-related activites. An MSDOS-compatible version of 
the NCAR graphics package will soon be available for sites to 
develop their own graphical display programs on personal 
computers. In another area, the University of Washington has 
shown that a personal computer can use a CD-ROM playback 
unit to access large meteorological data bases (see the CD- 
ROM article in the April issue of this newsletter). In the area

of communications, the Unidata office is testing hardware and 
software that permit high-speed transfer of error-correction 
files and electronic mail between a personal computer and the 
Unidata file server computer. This activity will help to 
provide user support to those university sites that do not have 
access to an NSFnet communications node.

The following PC-McIDAS configurations are based on 
information from John (“J.T.”) Young at the University of 
Wisconsin-Madison. No IBM-compatibles have been thor
oughly tested to run the PC-McIDAS software and, therefore, 
will not be supported for the present.

IBM PS/2 Configurations for PC-McIDAS 

(Current as of September 25,1987)

Part Number Unit Cost

IBM Model 50 (10 Mhz CPU)
(1 Mb Memory, 20 Mb hard disk)
80287 Math Coprocessor (10 Mhz)
80286 Memory Expansion Option (2 @ 512 Kb)
80286 Memory Expansion Kit (3 @ 512 Kb) 
IBM Mouse 
8513 Color Display

8550-021 $3,595

3001 525
3006 549 1,098
3012 165 495
8770 95
8513-001 685

Total $6,493

IBM Model 60 (10 Mhz CPU)
(1 Mb Memory, 44 Mb hard disk)
80287 Math Coprocessor (10 Mhz)
80286 Memory Expansion Option (2 @ 512 Kb)
80286 Memory Expansion Kit (3 @ 512 Kb) 
IBM Mouse 
8513 Color Display

8560-041 $5,295

3001 525
3006 549 1,098
3012 165 495
8770 95
8513-001 685

Total $8,193

IBM Model 60 (10 Mhz CPU) 8560-071 $6,295 
(1 Mb Memory, 70 Mb hard disk)
80287 Math Coprocessor (10 Mhz) 3001 525
80286 Memory Expansion Option (2 @ 512 Kb) 3006 549 1,098
80286 Memory Expansion Kit (3 @ 512 Kb) 3012 165 495
IBM Mouse 8770 95
8513 Color Display8513-001 685

Total $9,193
(Continued)
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Part Number Cost

IBM Model 80 (16 Mhz CPU) 8580-041 $6,995
(1 Mb Memory, 44 Mb hard disk)
80387 Math Coprocessor (16 Mhz) 3002 795
80386 Memory Expansion Option (2 Mb) 3019 1,595
80386 Memory Expansion Kit (1 Mb) 3009 695
IBM Mouse 8770 95
8513 Color Display 8513-001 685

Total $10,860

IBM Model 80 (16 Mhz CPU) 8580-071 $8,495
(2 Mb Memory, 70 Mb hard disk)
80387 Math Coprocessor (16 Mhz) 3002 795
80386 Memory Expansion Option (2 Mb) 3019 1,595
IBM Mouse 8770 95
8513 Color Display 8513-001 685

Total $11,665

IBM Model 80 (20 Mhz CPU) 8580-111 $10,995
(2 Mb Memory, 115 Mb hard disk)
80387 Math Coprocessor (20 Mhz) 8720 1,195
80386 Memory Expansion Kit (2 Mb) 8722 1,295
IBM Mouse 8770 95
8513 Color Display 8513-001 685

Total $14,265

IBM Model 80 (20 Mhz CPU) 8580-311 (price not
(2 Mb Memory, 314 Mb hard disk) available)
80387 Math Coprocessor (20 Mhz) 8720 1,195
80386 Memory Expansion Kit (2 Mb) 8722 1,295
IBM Mouse 8770 95
8513 Color Display 8513-001 685

Total

Notes:

1. A total of 3.5 Mb of RAM memory is required for the 
Model 50 and 60 system configurations.

2. A total of 4.0 Mb of RAM memory is required for the 
Model 80 system configurations.

3. The Model 50 configuration is a bare minimum system 
due to the small capacity disk drive for data storage. It is best 
suited for workstations used for menu-driven, current weather 
displays.
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IBM AT Configuration for PC-McIDAS

IBM Model 339 (8 Mhz CPU)
(0.5 Kb Memory, 30 Mb hard disk)
IBM 80287 Math Coprocessor 
IBM Enhanced Graphics Adapter 
IBM Enhanced Graphics Monitor 
Microsoft Mouse (buss version)
AST Advantage Memory Adapter (2.5 Mb)

Notes:

1. It is not recommended that new AT equipment be pur
chased for use as PC-McIDAS workstations. If a properly 
configured AT is available, it will be adequate.

2. The AST Advantage adapter must be fully populated 
(both on the adapter and an add-on daughter board) with 256- 
kilobit RAM chips.

Additional Required Items

1. Serial-to-serial printer buffer device for use between 
Zephyr line and personal computer serial port. Choose one of 
the following (listed in the currently preferred order):

a. Consolink, Inc., MS 256-kilobyte MicroSpooler;
b. Blackbox, Inc., 256 kilobyte;
c. Quadram, Inc., 256kilobyte Microfaser II (known to have 

some occasional problems; therefore, avoid).

2. Cabling: serial cable between buffer box and PC and 
sufficient serial cable between Zephyr computer and buffer 
box.

3. IBM DOS operating system software, version 3.3.

Optional Items for MSDOS Software Development

The information listed below is for planning purposes 
and may not be complete. Specific products and vendors have 
not been chosen at this time, but will be provided in future 
newsletter articles.

• To support the PC NCARgraphics package

1. FORTRAN Compiler ~$400

2. Graphics Kemal System (GKS) Level 2B -200

3. Software development tools -200

• To support high-speed communications with Unidata 
file server (for personal computer sites not on NSFnet, 
Cypress, or USAN)

1. High-speed modem for standard dial-up line ~$ 1100

2. Communications software ~300

•To locally network personal computer systems

At least three Unidata sites have set up a local area 
network (LAN) for MSDOS-based personal computers, and 
all have taken a slightly different approach. If your site is 
interested in local networking, feel free to contact Unidata 
User Support for additional ideas or information.

Please keep in mind that PC-McIDAS software cur
rently is not compatible with local area networking. Future 
software development is expected to permit this compati
bility, but no list of hardware or software can be presented at 
this time.

VMS and UNIX Systems

Computers of greater power are required to ingest mul
tiple data circuits, decode data into useable values, store siz
able data sets, and support several workstations displaying 
products. Earlier surveys indicated that a majority of the 
Unidata community would be accommodated by a local data 
management (LDM) package that could be run on two oper
ating systems: Digital Equipment Corp. ’s VMS and the more 
generic Unix system developed by AT&T. A prototype of the 
LDM has been implemented on both operating systems, so a 
prelimenary sketch of the required computer systems is now

possible. The information is provided for your current plan
ning purposes and will be updated in a future issue of this 
newsletter. The following configurations are for a fairly 
minimal, LDM-compatible system for data ingest and file- 
server duties that also allows color graphics display for user 
applications. There will be continuing costs, not itemized 
below, for hardware and software maintenance. As a rule of 
thumb, maintenance is ten percent per year per item. Much 
more elaborate systems can be purchased to support specific 
requirements at your site.
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DEC VMS System

A basic configuration would contain: Cost

DEC VAXstation E/GPX with: $39,950
-Q-bus
-TK50 tape drive
-5 Mb of system memory (minimun)
-179 Mb of disk storage (minimum)
-Ethernet interface
-VMS 2-user license

DEC KMVla communications co-processor
(for NMC grid circuit ingest) 2,800

DEC asynchronous communications board and cabinet kit
(for Domestic Data circuit ingest) 700

DEC FORTRAN compiler 775
DEC C compiler 709

Unidata LDM software package and support 0

Optional items if local area networking is desired:

TCP/IP and RPC/XDR software (SRI International Multi-Net
package currently under evaluation at Unidata) 6,600

Unix System

The first Unix LDM system to be supported by Unidata is on a Sun Microsystems minicomputer. The LDM will be ported to
other Unix-based computer systems as time and budget permit. A basic configuration would contain:

Sun color workstation Model 3/110C with: $27,500
- VME bus
- Ethernet connection
- 4 Mb of system memory (minimun)
-141 Mb of disk storage (minimum)
- Sun 0.25 inch tape cartridge
- Sun Operating System release 3.4

(derived from Unix 4.2bsd)
(includes all software for networking)

Systech, Inc. 8820 communications co-processor and license fee 3,000
VME bus adaptor for co-processor 400

Unidata LDM software package and support 0

Note:
1. Information on the equipment costs involved in receiving
the data broadcasts from Zephyr Weather Information
Services can be found in the July issue of this newsletter.
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C o n n e c tin g  S c ie n tif ic  W o rk s ta tio n s  

to  S u p e rc o m p u te rs

Ernest Agee, Ross Aiken, and Marina Zivkovic 

Purdue University

The microcomputer has rapidly become a useful tool for 
scientific researchers where a high degree of interaction is 
required. Program development, graphical data display, and 
publication of research results are tasks best accomplished at 
one’s office desktop microcomputer. However, the infor
mation on one’s desk is not widely useful unless it is acces
sible when and where it is needed, nor is the workstation 
powerful enough to hold large data archives or to perform 
large model runs. These require communication networks.

Connecting scientific workstations to each other and to 
supercomputers is an ambitious and complex communication 
task, but one which is worth striving for because of the flexi
bility it offers the atmospheric research community. This ar
ticle illustrates one method of achieving this, consisting of 
multiple interconnected package switching networks that 
function, via the CYPRESS network, like a single large 
network.

Some Definitions

The connections among the nodes in a network and their 
arrangement is referred to as its topology. There are a wide 
variety of topologies and some are so complex that their 
interconnections are best conceptualized as a single virtual 
network of networks or an internet. Permissions for a user on 
a network to use the internet are handled by computers called 
gateways, which provide links to individual networks.

The objective of an internet is to transfer data between 
processes running on different computer systems. Different 
levels of activity are necessary to achieve this transfer and it 
is useful to conceptualize the mechanisms involved in terms 
of layers. The standardization effort of the International 
Standards Organization, called the Open Systems Intercon
nection (OSI) model, fosters this view.

The OSI model contains defined protocols for messages 
and their exchange, hierarchical structure of tasks, functional 
grouping of tasks, defined boundaries between tasks (inter
faces), encapsulation of data with headers and trailers, and

defined communication between peer tasks as well as tasks on 
different levels of the hierarchy.

The seven layers and their functions in the OSI model are:

(1) Physical. Specifies the physical medium over which 
the bits of data are being transmitted and thereby involves the 
mechanical/electrical concerns of the hardware.

(2) Data Link. Provides the mechanisms needed to form 
the sequence of bits with headers and trailers to form data 
frames for transmission between parties.

(3) Network. Involves the assembly of frames into 
packets to provide routing among nodes of a network; se
quencing, if appropriate, also occurs at this level.

(4) Transport. At this level a definition of a set of end- 
to-end services between various processes on various hosts 
along the network is present.

(5) Sessions. Manages dialogue between users as well as 
sets up and terminates communication in the network; some
what analogous to network log-on.

(6) Presentation. Deals with matters of representation of 
data elements, code conversions, format translations, data 
encryption, and compression; is entirely a software function.

(7) Application. An end-to-end, application-specific 
layer, which includes applications like remote log-in, job 
submission, file transfer, electronic mail, and terminal sup
port.

The OSI model provides defined and differentiated meth
ods of intercommunications, with repeaters, bridges, and 
gateways. Repeaters extend local-area networks (LANs) past 
their normal physical boundaries and operate at the bit or 
physical layer. A bridge permits two LANs to function in
dependently and so to operate on the data link layer. Gateways 
operate at the packet or message level that correspond to the
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network or transport layers so that dissimilar LANs can 
communicate.

The vast diversity of LAN technology and user demand for 
interoperability has led to this standardization effort. Refer
ence to this model and its terms keeps us from being over
whelmed by semantic differences.

The CYPRESS Experiment

The internet method used to link Purdue University’s 
Department of Earth and Atmospheric Sciences LAN with 
NCAR’s Cray front-end machine relies on ARPAnet and 
NSFnet components. At Purdue an experimental technology 
called CYPRESS is used to connect to this internet.

The CYPRESS Project, under the direction of Douglas 
Comer (Computer Science, Purdue University) has sought to 
develop a network of low-cost access via a capillary system to 
the arterial network of ARPAnet and NSFnet. The computers 
involved all use the standard TCP/TP protocol for reliable data 
stream support. IP (for Internet Protocol) defines the format 
of the packets passing through the internet, including the 
details of the source and destination addresses, packets size, 
and the order of fields within the packet. TCP (Transmission 
Control Protocol) defines how computers cooperate to ensure 
that data have passed correctly and reliably across the internet, 
including details of error detection and retransmission, buff
ering, and demultiplexing.

The CYPRESS network consists of a set of packet 
switches called implets, connected together by dedicated, 
leased, data circuits. Implets can exchange packets with ad
jacent implets by sending them over interconnected leased 
lines. Each implet functions as a store-and-forward packet 
switch, accepting incoming packets and routing them on 
toward their destination, based on a destination address found 
in each packet

One implet resides at each subscriber’s site, where it at
taches to the user’s LAN. One of the most important ideas in 
CYPRESS is that the implets communicate with the subscrib
ers ’ machines over a LAN like an Ethernet, making the system 
loosely coupled; the subscriber’s machines use the implet like 
an IP gateway connected to the internet.

Work on the CYPRESS project has been in progress at 
Purdue since 1985, and it has yielded an optimized software 
set to deliver IP packets which makes efficient use of slow 
line-speed baudwidth (9.6 kb) and still preserves all the func
tionality of IP.

An IBM PC/AT at Purdue provides the beginning device 
and it ends at the IBM4381 that serves as a front-end processor 
for NCAR’s CRAY X-MP. Although it appears that the PC 
is directly connected to the IBM, there is in fact a long line of 
hosts between them. A typical session travels through the 
following network layers:

(1) The IBM PC in the Department of Earth and Atmo
spheric Sciences at Purdue sends information to the CY
PRESS hub machine via an X-box implet attached to the 
department’s Novell Netware-based LAN (which is shared 
among over 20 workstations).

(2) From the CYPRESS hub, information is put onto 
ARPAnet via a gateway machine in the Department of 
Computer Science.

(3) Once on the ARPAnet, dynamic routing across any 
number of nodes is possible. Most likely, this information will 
be passed onto a route ending at Carnegie Mellon University, 
where a gateway interfaces with the NSFnet backbone.

(4) The information travels to NCAR on NSFnet, where 
it is pulled off and placed on a path to the S cientific Computing 
Division’s IBM 4381.

(5) Specialized facilities on the IBM 4381 allow remote 
job entry to the CRAY, which is connected to the IBM via 
Hyperchannel.

The Benefits of Cooperative Processing

As can be seen from our CYPRESS example, a high degree 
of cooperation is required among a variety of processors for 
the communication to be successful. The future intent of 
network developers is to extend this concept beyond just 
communication to achieve truly distributed processing. The 
benefits are clear. Our current research at Purdue, for ex
ample, includes the numerical simulation of thermal convec
tion and accompanying heat-flux calculations. This research 
is based on a supercomputer spectral model developed at 
NCAR, which has the requirements of high resolution and 
large domain size for simulating cellular arrays and their 
transition. The generation of experimental results requires 
hours of direct access to NCAR’s CRAY X-MP. Remote 
access to the CRAY makes this research possible.

Unidata has as one of its goals the development of facili
ties for connecting to nationwide communication systems. 
Such a connection would provide universities with a means of 
sharing programs, data, and research among the user com
munity, accessing national archives of historical data, and
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accessing major national computation resources such as 
NCAR’s supercomputers. Using our experience with 
CYPRESS, we are helping Unidata evaluate the ability of the 
CYPRESS techology to achieve these goals.

Becoming a CYPRESS Participant

Departments desiring Unidata-compatible networking 
with full-function connectivity to NSFnet and ARPAnet may

wish to consider participating in the CYPRESS program. This 
may be especially attractive where campus connections to 
NSFnet are not anticipated in the near future. Information on 
CYPRESS participation may be obtained from Douglas 
Comer at Purdue University, telephone (317) 494-6009.

U n id a ta  S o ftw a re  L ic e n s e  A g re e m e n ts

Over the past couple of years, the exchange and distri
bution of computer software within the university and gov
ernment communities have grown more complex. “Intel
lectual property rights” and “public domain” issues have 
many administrators concerned. Because community partici
pation in the sharing of software is important to the success of 
the Unidata idea, efforts are proceeding to alleviate such 
concerns.

Below is a statement adopted by the Unidata Policy 
Committee on the subject of software distribution and pro
tection. As a result of this policy, both providers and users of 
Unidata software will be asked to sign software license 
agreements. Although this may seem like a stuffy, legalistic 
action, the underlying intent is to pave the way for community 
software exchange while protecting the rights of the origina
tors. The final license agreements are not yet complete, but if 
you have questions or would like copies early before you are 
ready to participate, please contact the Unidata Coordinating 
Office.

Unidata Software Distribution 
and

Protection Policy

(As adopted by the Unidata Policy Committee on 
21 July 1987)

The success of Unidata is built upon com
munity participation. This requires the free and 
open exchange of software amongst the Unidata 
Coordinating Office, its university and govern
ment agency collaborators, and the university end 
users. There is also a need to protect the rights of

software developers. To this end, the Unidata 
Policy Committee recommends the following 
guiding principles to UCAR, to collaborating 
government agencies, and to other potential 
Unidata collaborators, for guidance in their inter
actions with the Unidata program.

1. Broadest possible utilization of Unidata 
software by the university community.

2. Dissemination of Unidata software to uni
versity users at minimum cost.

3. Protection of intellectual property rights 
and interests of software developers and/or their 
employers first, and of UCAR, second.

4. Participation in the Unidata program by 
private industry, possibly as users as well as for 
collaboration and provision of services, and pos
sibly as a source of revenue, consistent with the 
above principles.

Furthermore, the policy committee asks that 
UCAR establish, as soon as possible, copyright or 
licensing procedures for Unidata software which 
adhere to the above principles.

(End of Policy)

UCAR has developed drafts of licenses intended to im
plement this policy. These are currently being revised in 
response to suggestions by the Unidata Policy Committee at 
its October meeting.
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