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NOAA's Satellite Active Archive goes online

SAA is set to serve the global environmental science community

Alan Mark Dwyer, Hughes STX
Richard A. Bolton, Office of Satellite Datae Processing
and Distribution, NOAA/NESDIS

U sers around the world are now able to ac-
cess data easlly from NOAA's polar-orhiting satel-
lites via NOAA's new Satellite Active Archive
[SAA) The SAA system enables users on the
Internet to quickly search, browse, order, and
receive satellite data. The data can be delivered
over the network or be mailed to users on vargi-
ous media. [nitially, AVHRR (Advanced Very
High Resolution Radiometer) data are available
via SAA (Table 1). In coming months, additional
sateltite and ground truth data will become avail-
able through the SAA.

Although users can interact with the 5AA
through an ASCII interface, an X Windows inter-
face is necessary fo use SAA's full functionality.
SAA 15 based on client/server technology, resides
on a cluster of [BM RS/6000 workstations, and
uses the UNIX/ALX operating system and
Informix DBMS, StorageTek 4400 and [BM 3495
robotic mass storage systems are connected by
fiber optics to NOAA's primary satellite product
generation system, CEMSCS (Central Environmental
Satellite Caomputer System), far the primary stor-
age of up to 7 terabytes of near online data.

Ciffice of Satellite Data Processing and Distribution

NOAASNESDIS

1825 Comectiout Avenue, NW

Washington, DC 20233

E-Mail:  adwyer@nesdis nooa.gov
rbolton@Enesdis.noaa.gov

The 5AA is also a node on the World Wide
Web (WWW) on the Internet. Mosaic client soft-
ware developed by the Mational Center for
Supercomputing Applications is an effective tool
for navigating the Internet and accessing the
ever-cxpanding universe of WWW hypertext and
hypermedia information resources. WWW users
will be able to access the SAA from the SAA
home page and thereby greatly increase the
number of its petential users, SAA will also be
accessible from the NESDIS and OSDID home
pages.

The development and management of the
SAA is being led by the Office of Satellite Data
Processing and Distribution (OSDPD) within the
MOAA Mational Environmental Satellite, Data,
and Information Service (NESDIS). User assis-
tance and data order distribution functions are
supported by the Satellite Data Services Division
of NOAA's National Climatic Data Center
(NCIDC). NCDC's accounting system is also being
integrated into SAA to provide a rabust user reg-
istration and accounting capablility, Develop-
ment of the SAA has also been coeordinated with
the NCDC, the National Geophysical Data Cen-
ter (NGDC), the National Oceanographic Data
Center (NODC), and NASA's EQSDIS program,

One of the methods by which NOAA, NASA,
and other partners in the U.5. Global Change
Research Program are addressing the need to
gain a greater understanding of the planet Earth
is by participating in the Earth Observing System
(EOS} program. Interoperability between the S5AA
and EOSDIS will enable NESDIS to make its data

= continued on poge 12

Table 1. Data sets initially available in SAA.

Granule
Process Spatial Temporal Spatial

Data Set Source Sensor  Level Coverage Coverage Coverage
AVHRR-LAC. ~ NOAA T AVHRR 1B (raw} 1 km 3/1/24 to 4 corner

and 12 present points
AVHRR-GAC  NOAA 11 AVHRR 1B {raw) 4 km 3/1/94 to Orhital

and 12 present swath
AVHRR-HRPT NOAA 11 AVHRR 1B (raw) 1 km 3/1/94 to 4 corner

and 12 present points
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“GOLD rush” for Internet access to
the National Geophysical Data Center

To provide Internet users with
ready access to its data and information
resources, the National Geophysical
[ata Center has created GOLD, the
Geophysical OnLine Data system., The
purpose of GOLD is to facilitate dissemi-
nation of data, metadata, and informa-
tion to customers on the Internet via
Mosaic {htpzdwww ngde noaa g, Go-
pher (gopherngdeioaa.gov), and anony-
mous FTP {fip.ngde.nodaa.gov).

NGDC manages environmental
data in the fields of solar-terrestrial
phvysics, solid earth geophysics, marine
geology and geaphysics, paleoclimatol-
ogy, and glaciology (snow and ice), In
cach of these fields, it also operates dis-
cipline centers of World Data Center A,
In addition, NGDC maintains the De-
fense Meteorological Satellite Program
BPata Archive and integrates global eco-
logical and environmental data,

MNGDC has long served its custom-
ers via the [nternet, installing anony-
mous FTP services for colleagues and
customers in 1986. In the past few
years, NGDC has increased its commit-
ment to providing Internet services. In
December 1992, NGDC implemented
the Washington University (51, Louis)
version of anenymous FIT, which pro-
vides user authenlication, automatic
compression and “tac”-ing of files, and
expanded accounting capabilities. Owver
the last yvear, GOLD/anonymous FIT
customer usage, as measured in host
accesses, has increased 1200 percent.

It October 1993, the NGDC an-
nounced its Gopher services, providing
4 graphical, menu-driven interface to
the Center's anonymous FTT system,
Although Gopher is much easicr to use
than anonymous FTT, NGDC has seen a
steady increase in usage of both services.
Cwver the last six months, GOLD/Gopher
usage—measured in host-accesses—has
increased 400 percent.

Continuing to build momentum,
on February 5, 1994, the NGDC an-
nounced its World Wide Web (WWW)
server, providing some of the first Mo-
saic access to information and data in
NOAA, As part of the NGDC's strategy
of complementary GOLD components,
linkages to both NGDC's Gopher and

anonymous FIT are provided within the
WWW server, In addition, there are
GOLD links to other servers at NDOAA
headquarters, other NOAA [ine offices,
and other sources of geophysical data
within government, industry, and
academia. Clearly, NGDC's GOLD is an
active element in the World Wide Web.
To provide the human touch o NGDC's
customers, however, GOLD also pro-
vides point-of-contact information for
NGDC persannel such as name, phone
number, and electronic mail address.
Over the last four months, GOLD/
WWW has logged an average of almost
1000 host accesses per week,

Recent GOLD/WWW efforts at
NGDLC have been directed towards pro-
viding interactive applications online.
Current online applications include:

m  Full menu-driven access to the Index
to Marine Geological Samples database
and NGDC's Marine Geological Digital
Inventory (GEOLIN) using a fill-in,
forms-hased user interface with an un-
derlying commercial, cross-platform
search and retrieval library developed
cooperatively by NGDC and Dataware
Technologtes, Inc.

s The NGDC HOF (Hierarchical Data
Format) Translation Demonstration,
which translates data into HDF using
the FREEFORM Data Description Lan-
guage and “makeHDFE."

Planned GOLD/WWW interactive
online applications include:

s Access to metadata using the interac-
tive, platform-independent, GeoVu
compatible menu systems.

m  Dynamic retrievals from point/image
data sets in many formats.

On March 25, 1994, NGIDC an-
nounced the creation of the “NOAA-
Online™ mail list, a forum for NOAA
administrators of online services to ex-
change information quickly and consult
with their peers on the issues of the
World Wide Web installation, confipu-
ration, security, and innovations. To
request a subscription to this list, send
an electronic mail message to:

fistprocEngde.noaa. gov
with the message body (beginning in
column 1) containing the following:

—continued on page 9
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M State climatologist exchange

program at NCDC

Four applicants have been chosen to
participate in the 19894 State Climatolagist
Exchange Program at the Mational Cli-
matic Data Center. The participants and
their planned research projects are:
B Dr. Donald T. |ensen, Utah State Clima-
tologist: historic severe storms in the
weslern United States and long-term Utah
climate stations; comparison of gquality
control programs and of CD-ROM master-
ing techniques.
B Dr. Wayne M. Wendland, llincis 5tate
Climatologist: quantity and guality of
hourly wind abservations for upper Mid-
west stations; development of a modeling
routine to generate mssing hourly abser-
vations; and development of a program to
summarize hourly wind data,
B Dr. Aulis Lind, Verment State Clima-
tologist: urban heat island research and
development of a new system for describ-
ing station site and situation features using
detailed orthophoto maps tied to the UTM
(Universal Transverse Mercator) grid.
B Dr. john F. Griffiths, Texas State Clima-
ologist: investigation of data frem pre-
1880 military forts in and around Texas to
determine extreme cold and warm epi-
sodes and to propose synoptiec conditions
that may have led to them.

First test images received from
new GOES satellite

MOAA and MNASA satellite controllers
have received the first visible and infrared
engineering lest images from the nation’s
newest Geostationary Operational Envi-
ronmental Satellite, GOES-8, which was
launched fram Cape Canaveral Air Force
Station an April 13,

“The first [visible] image was right on
targei—sharp, crisp, and clear,” said Gary
Davis, geostationary programs manager
for NOAA, "All our expectations have
been met, We are pleased.” After receiv-
ing the first infrared image, Davis said:
“The difference between the capabilities of
the current GOES satellite and this satellie
are now well-demonstrated, We are ex-
tremely excited about the newsst image.”

After a 180-day test and evaluation
pericd is completed, the satellite will be-
(‘}ome operational in mid-Octaber. While

he GOES series of satellites is owned and
operated by the NOAA Mational Environ-
mental Satellite, Data, and Information
Service, MASA manages the design, devel-
opment, and launch of the spacecraft.

e rics ]

BOAA will assume responsibility for com-
mand and control, data receipt, and prod-
uct generation and distribution from
COES-B after the test and evaluation pe-
riod is completed.

After it becomes operational, GOES-8
will be positioned at 75°W. At that time
COES-7 will be moved from 1129W ta [
135°W. Launched seven years ago, GOES -
7 15 still operational but has outlived its
expected lifetime. GOES-|, the next satel-
lite in the series is planned far launch in
April 1995 as a replacement for GOES-7.

NCDC system nominated for
“Best of the Web"award

The interactive monthly temperature
anomaly product developed by the Ma-
tional Climatic Data Center using its Clo-
bal Climate Perspectives System and
available through MCDC's Mosaic Home
Page was nominated for a tachnical merit
award as part of the Best of the Web '94
competition, This program recegnizes
new resources made available on the
World Wide Web over the Internet,

Although not selected as the final
winner, which was announced on May 26,
1994, at the first Conference on the World
Wide Web in GCeneva, Switzerland, the
MNCDC system was one of the select few
recognized for technical innovation in the
use of Internet resources. "We think it's an
heonor to be nominated,” said systemn de-
velopers Danny Brinegar and Bruce Baker
of NCDC.

The award nomination stated: “These
are the truly impressive services . . . These
siles demonstrate the unlimited potential
for what can be done on the Web.”

U.5. NODC hosts data center
director and visiting scientist
from India

During May 16-26, Dr. R.M.5,
Bhargava, Head of the Indian Matianal
Cceanographic Data Center (INODC),
visited the LL.5. National Oceanographic
Data Center and Warld Data Center A,
Oceanography, During his visit, discus-
sions were held concerning increased data
exchange activities between the bwo
NODC's, possibilities for joint cooperative
research between INODC scientists and
MNODC's Ocean Climate Laboratory staff,
and the proposed creation by the two

NODCs of a joint cceanographic database
for the Indian Ocean,

On May 23, Mr, |.5. Sarupria, a re-
search scientist from INOQDC, arrived to
begin a three-month stay at the NODC.
He will participate in cooperative research
aclivities with the NODC Ocean Climate
Labaratary,

Global Climate Observing
System Newsletier available

The first issue of a newsletter about
the Global Climate Observing System
(GCOS) has been published by the GCO5
|oint Planning Cifice in Geneva, Switzer-
land, This new publication is designed to
provide the worldwide environmental
science community with information
about the activities of the GCOS joint
Planning Office and national and interna-
tional aclivites related to GCOS,

In cooperation with Dr, Thomas
Spence, Director of the GCOS joint Plan-
ning Office, a copy of the inaugural issue
of the GCO3 MNewsletter was distributed
with the March 1994 issue of the Farth
Systern Manitor to the Monitor's external
iprimarily non-MNOAA) mailing list, Sub-
scriptions to the GCO3 Newslatter are avail-
able from: |oint Planning Office, Clobal
Climate Observing System, c/fo WMO,
P.O. Box 2300, CH-1211, Geneva 2, Swil-
zerland.

NOAA names new Deputy Chief
Scientist

Dr. Derek Winstanley has been named
Deputy Chief Scientist of the National
Oceanic and Atmaospheric Administration.
He was previously Director of the LL3.,
Mational Acid Precipitation Assessment
Program and member of the U.5. delega-
tion to United Nations/Economic Commis-
sion for Europe Megotiations on a Second
50, Protocol.

" Dr. Winstanley brings 20 years of
international experience in environmental
research and assessment to his new posi-
tion in MOAA, His international experience
encompasses long-term global and re-
gional envirenmental issues and energy
development, including water supply,
hydroelectricity development, and inland
fisheries in Africa; world food situation;
environmental impact assessment; and
climate change. He received his B.A. in
Geography from Gxford University in
1964, his M.A. from Oxford in 1970, and
his Ph.D. in Climatology from Cxford in
1970.
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GTSPP builds an ocean temperature- sallmty database @

Technology and international cooperation improve access to global ocean data

Douglas Hamilton

Chrigf, Database Management Division
National Qeeanographic Pata Center
NOAA/MNESIHS

Right now arcund the globe mea-
surements of ocean temperature and
salinity (T-5) are being taken by ship-
board observers or automated instru-

ments. Sensors are lowered into the sea;

towed from ships, or attached to drift-
ing or moared buoys to obtain these

National Oceanographic Dala Center
NOAA/NESDIS E/OCT

1825 Comnecticut Avenneg, NW
Whashington, DC 20235

E-rmail:  dhamilton@nodc noaae gov

Current Lile:
153 stotienns leaded
Current fi1le:

A Figure 1. Window display for quality control of GTSPP data. A plot of the cruise track and landmass
outlines is shown in the large panel {left center); values of date, time, latitude, and longitude of individual
stations are shown in the panel to the right; vertical bars indicating ship speed between succcessive stations
are shown in the top panel; and information about the data file being processed is shown in the bottom panel.

measurements. The data are then for-
warded through radio or satellite trans-
mitters to receiving stations and
transmitted in “real time" to opera-
tional wsers around the world, Some
measurements, however, are not trans-
mitted in real time, but are brought
back to shore for use by the scientists
whi collected them, then later for-
warded to oreanographic data centers
in many different countries,

Making these data quickly and eas-
ily accessible to users is the primary
goal of the Global Temperature-Salinity
Pilot Project (GTSPP). A cooperative
international project, the GTSPP seeks
to develop and maintain a global ocean
T-5 resource with data that are as up-to-
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date and of the highest quality as pos-
sible, Countries contributing to the
project are Australia, Canada, France,
Germany, Japan, Russia, and the United
states.

Before the GTSPP was in place, re-
searchers who wanted to obtain a com-
plete set of ccean temperature-salinity
data had to contact many people at
numercus institutions around the
world. Data were recorded in a confus-
ing array of data formats and were often
available only many years after ohserva-
tion. Today, a global ocean T-5 database
is available from the U.5, Natlonal
Oceanographic Data Center (NODC) as
a result of NODC participation in the
GTSPP,

MODCs role in the
GTSPP

The NODC Fultills
three major functions (4
for the GTSPP:
1. Data communica-
tions support. The
Internet is used daily to
transmit and receive
data and project infor-
mation. HReal-time data
are relayed from the
MNOAA Mational
Weather Service and
the Navy Fleet Mumeri-
cal Oceanography Cen-
ter to Canada's Marineg
Environmental Data
Service (MEDS), In
addition, monthly files
are transmitted to
pceanngraphy centers
in Hobart, Australia;
Brest, France: La Jolla,
Calif.; Miami, Fla.; and
other locations in the
Linited States. Each
month approximately
30 megabytes of GTSPT
data are received or
transmitted using FTP
ifile transfer protocol) :
opver the Internet.

Butlons below the speed bars show the results of tests applied to the current station (green for passed test, red 2. Data quality con-

ior falled). The tests are (left to right buttons): ship identification, impossible date/time, impossible latitude/
longitude, position on land, ship speed greater than 30 knots, and impossible bottom depth,

trol. All GTSPF data are
passed through stan-
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Table 1. Quality control tests performed

on GTSPP data.

on a UNIX waork station. Real-
time data are added automati-
cally, as they arrive from

A. Position and Identification Tests

1. Platferm identification (real-time data)

2. Impossible date or time
3. Impossible geographic position
4. Position on land

5. Impossible ship speed between stations
6. Impossible bottom depth report

B. Subsurface Data Profile Tests

Global impossible parameter value
2, Regional impaossible parameter value

(Red Sea, Mediterranean Sea)
Increasing depth values

Constant profile (iso-valued)
Freezing point of sea water
Spike

Gradient

Water density inversion

VR NS s W

C. Climatology Test

published by 5. Levitus

L

Visual Inspection
1. Ship track
2. Individual profile plots

dard data quality tests, which are docu-
mented in the GTSPP Real-Time Onality
Control Marual (Intergovernmental
Oceanographic Commission Manuals
and Guides No. 22, Unesco, 1990}, In
carly 1994, the NODC implemented two
systems to apply quality tests to data
destined for the GTSPP database. The
systems were written in C++ and oper-
ate on UNIX-based workstations that are
part of NODC's new client/server com-
puting environment.

One system displays geographic
positions of observations along with
landmasses, and shows the ship speed
between observations as a check on
positions, dates and times (Figure 1),
The second system applies tésts to sub-
surface temperature and salinity data,
setting flags to reflect test results, A
Jummary of the data quality tests per-
tormed by the GTSPP system is pre-
sented in Table 1.

3. Database maintenance, GTSP data
are maintained in a relational database
that is managed by commercial software

Profile envelope (specific to parameter)

1, Comparison to ocean climatologies

Canada's Marine Environmental
Data Service three times per
week. Higher quality delayved
mode data are now being qualiry
controlled and added to the da-
tabase. As these observations are
added, the matching real-time
data are tagged to avoid sending
two coples of the same data,

The database makes it possible to
quickly load and retricve data, as
well as statistics about the num-
ber of obiservations per geo-
graphic region time perlad, ship,
or data type,

GT5PP data

[3ata in the GTSPP database
are generated by ships or buoys
from all regions of the world's
oceans, [nstruments used to
collect the data include ther-
mistor chains (on buoys), ex-
pendable bathythermographs
(X BTs), digital bathythermo-
graphs (DBTS), bottle samplers,
and CT1s (conductivity-tem-
perature-depth sensors). The
data are sent in real-time (by
radio or satellite transmission)
and later in delayved mode when

ships return to port,

Delayed-mode records aré generally
of higher resolution than records sent
i real time, Therefore, the NODC ac-
Quire delayed mode data (usually sev-
eral months after data were collected)
and merges them into the database. Ta
avoid duplication of real-time and de-
layed mode observations, real-time
records are matched to corresponding
delayed mode records in the database,
In that way, the GTSPP data resource is
built quickly from teal-time records and

alse with high quality, high resolution
delayed mode records, As of April 1994
the GTSPP database contained 243 MB
of real-time, global T-5 data (Table 2)

Support to climate research

GTSPT data are used by Australia's
Commonwealth Sclentific and Indus-
trial Research Organization, Scripps [n-
stitution of Oceanography, and NOAA's
Atlantic Oceanographic and Meteoro-
logical Laboratory, Each of these cen-
ters uses the data in ocean climate
researchyas part of the World Qcean
Circulatlon Experiment. Results of their
sclentific analyses are fed back into the
GTSPP database to help improve data
quality.

Conclusion

Experience gained from GTSI has
revealed the beginnings of what can
become a global ocean network of data
management and science centers, 5ci-
entists are able to obtain global ocean
data needed for their ongoing research,
and data management centers have
learned that the work can be done more
efficiently when working together. The
end product, a global ocean tempera-
ture-salinity database, will be useful for
future sclentists considering questions
about global climate.

The project has demonstrated that
technology now in place, both comput-
ers and networks, is sufficient for sus-
taining cooperative work such as that
being done in GTSPP. Lessons learned
in GTSPT will be useful to future global
ocean data management projects, such
as the Global Ocean Observing System
(GOOS),

Funding for NODC particpation in
the Global Temperature-Salinity Pilot
Project is provided by the NOAA Envi-
ronmental Services Data and Informa-
tion Management program, @

Table 2. GTSPP real-time data (as of April 1994).

Year
Ocean 1990 1991 1992 1993 1994 TOTAL
Atlantic 17,733 15,558 13,093 19,117 4,623 70,124
Indian 3,137 2,447 3,008 5,216 2,616 16,424
Pacific 26,615 24,043 34280 43,470 11,663 140,071
TOTAL 47,485 42,048 50,381 67,803 18,902 226,619
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Object-oriented database management systems

0

and their application to oceanography

James O, Hendee

Ccearr Chemistry Lhivision
Atlantic Oceanagraphic aud
Meteorological Laboratory
NOAA/ERLAAR

The increasing complexity of soft-
ware systems and the time reguired to
develop them has resulted in the emer-
pence of a programming paradigm
called object-oriented programuming
{OO7). Probably the primary reason for
its gaining popularity s that the system
allows more rapid software development
by encouraging re-use of pre-existing
bug-free modales, or objects, thus elimi-
pating so much of the "relnventing the
wheel” effort that goes into much of
taday's procedural oriented programs.

This article reviews the history of
0D, the fTundamental characteristics of
QOT languages, the use of OO in ob-
ject-oriented database management
systems (QODEMS), and will illustrate
the use of OOP principles in a powerful
OODBMS language.

The roots of OO lie in Simula 67, an
extension of Algol 67 designed in 1967
by Ole-Johan Dahl and Kristen Nygaard
from the University of Osloand the
Norwegian Compuating Center. Al-
though Simula never really caught on in
a big way, the Xerox Corporation’s Palo
Alte Research Center (PARC) carried the
torch forward when the Smalltalk re-
search project, inftiated by Alan Kay, set
as its goals a complete integrated envi-
ronmment, including an object-oriented
language, development tools, and a
graphical interface. Some features of
today's more familiar graphical user
interfaces—windows, icons, and the
mouse—have thelr eriging in that
project. All of today's object-oriented
languages, including C++, Microsolt
Windows, DESQview/X, Motif, and
Open Look, are based on the concepts
first used in Smalltalk, which still deals

Allartic Oceanographic amd
Meteorological Luburatory
NOAA/ERL/OAR

F300 Rickenbacker Causeway
Mg, FL 33149

E-mail:  hendee@aomler gov

exclusively with objects. As much as the
language itself, the development tools
in Smalltalk, including browsers and
object inspectors, have proven invalu-
able {van Straaten, 1992,

S0 if Smalltalk and OO are so great,
what took so long for them to catch on?
The primary reason is that Simula 67
and Smalltalk-80 were relatively inacces-
sible to MNorth America when they were
first introduced. For example, Smalltalk-
B0 development was kept as a close se-
cret until s debat in the August 1981
issue of BYTE. In 1984, OOP languages
such as Objective-C, C++ and Eiffel
didn't even exist, and it wasn't until
1986 that the fiest conference on Ob-
ject-Crriented Programming Languages,
Applications, and Systems (OOQPSLA)
was held (Thomas, 1989).

From a programming
point of view, an object
is a collection of data
and the procedures that
operate on it.

Another reason i that many of those
whio were first introduced to Smalltalk
Lhought of it only as a windowing envi-
ronment, rather than a powerful pro-
gramming environment, And while
many emerging software programs cop-
ied the windowing system, many could
not approach the fexibility of
Smalltalk, which required powerful
hardware. It has only been in the last
several vears that powerful processors
such as the 80386 and the 68020 have
become available (Thomas, 1989},

Belore delving into the heart of what
is or is not an OODEMS, it is helpful to
review just what constitutes a database
management system.

Principles of an Object-Oriented
Database Management System

As there are criteria for OO, so too
are there criteria for an OODBEMS.
Atkinson ef al, (1989}, Zdonik and Maier
(1990 have summarized the salient
points, which are discussed in the fol-

lowing sections. The lirerature on this
subject is large and growing and inter-
esting further discussions may be found
in Bertino and Martino (1991); Cattell
{1991 ); Hurson, Pakzad, and Cheng
{1993); Kim (1991); Nahouraii, and Petry
(1997 Premerianai ef al. (1990); and,
Wells, Blakeley, and Thompson (1992).

An ODDBMS must be a database
management system first, and be object-
oriented, second, A convenient system
for discussing the qualities of a database
management system Is glven by Zdonik
and Maicr (1990). They distinguish
among features that are essential, fre-
quent, and less frequent,

Essential features

B Model ind Language. Foremost of all
an OODBMS has a language that en-
ables it to manipulate structured data,
for instance, arrangement of data into
records, and grouping of records into
sets, trees, or lists. Operations on the
data include modification of records
lediting), inserting and deleting of
records, and searching of records [or
specific values or information. In con-
trast to the mere filing of raw data, in-
coming information that is to be stored
must be interpreted so that it can be
stored in the form of records,

B [Helationships, Names may be as-
signed to relationships among

the data and the language can interro-
gate or query those relationships. Al-
though there are many ways
relationships mav be organized, a com-
maon method is through physical or
logical links. A physical link is one in
which one data item points to another
data item in storage. A logical link ex-
ists between a data item and another
data item that describes its properties.
B Permanence. Data are persistent and
stable. In other words, when the proce-
dure or process that creates or manipu-
lates data is finished, the data will still
be accessible at a later time. Storage of
the data is stable in the face of pmgmn®
or media failure, In other words, the
data may be backed up to an alternative
media or a separate device,

B Sharing. Data should be accessible
by more than one user at the same time.
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U]-inwever, a form of concurrency control
may be in existence in which a record
or a file may be locked while a user is
updating it, then unlocked when the
edit is completed. Data should be trans-
ferable among work sites.
B Arbifrary size, Size of the database
and operation of the DBMS should not
be limnited by the amount of main
memeory. The database should be al-
lowed to grow from zero records to a
very large amount.

Frequent leatures

The following elements are common
among most comnmercial mainframe
and many PC based database manage-
ment sysiems.

B [ntegrity constraints. Integrity con-

straints (statements which must always

be true for records in the database) are
enforced. Examples are domains, ranges
of values for a field, keys {unique field
or combination of fields), and referen-
tial integrity constraints, that is, a refer-
ence in one data item polnts to another
data item.

b Cuerying. There should be a facility
to casily query the database without
being concerned about how the system
acquires the data for the query. Queries
are asseciative, that is the request is
based on properties or relationships
among the properties. Clueries are of
two types, one [or gueries within pro-
grams, and another for users to type in
directly into the system, the so-called ad
hoe query.

B Separate schema. There are usually
different groups of schema in a data-
base.
B Views, Drata are presented not as
actual stored values but generally as
computed values from the stored values,
and/or as relations.
B Database administration. A special
interface is present in which the data-
base administrator can perform certain
database maintenance functions. For
example, these functions include: a)
reorganizing the data structure, by gath-
ering statistics on types of queries, ¢
keeping track of users, d) maintaining a
_user list, and e) making additions or
@E]ETEDJ’IE ta the database.

Less frequent features

B Heport and fonm management. The
capability to readily generate reports
and forms, as well as display or print

tables and graphs, is becoming increas-
ingly common.

B Data dictionary. Descriptions of
field and record formats, documenta-
tion on the source and reliability of the
data, information on validation
schemes, output schemes, and auxiliary
programs are presented to facilitate han-
dling of the data,

B Distribution, Distributed databases
allow access by many computers which
may be spread over very large distances,
Usually, shared data are localized at
areas where the specific bype of data is
used more often; however, access is
granted to the whole database, involv-
ing all sites. External databases may also
be supported,

An ODDBMS is essentially an object-
oriented programming language overly-
ing a database munagement systen.
The next section reviews the characteris-
tics of object-oriented programming

languages.

Characteristics of object-oriented
programming languages

OOFP languages generally have at
least five traits in common—objects,
classes, inheritance, polymorphism, and
dynamic binding—but there are other
characteristics, as well, The description
below is drawn from a number of
sources (e.g., Korson and McGregor,
1990; Ledbetter and Cox, 1985; Tho-
mas, 1989; van Stratten, 1992; Wegener,
1989).

What is an object? The real world is
made of objects, so a programming lan-
guage based on the concept of represen-
tation of events as objects is intuilively
appealing. From a programming point
of view, an object is a collection of data
and the procedures that operate on it—
they are the fundamental run-time ele-
ments of an object-oriented system.
What makes this property confusing,
however, is that most well-structured
programs could be said to possess these
characteristics. While this may be true,
object-oriented languages enforce this
approach, rather than just encourage it
The enforcement is achieved by requir-
Ing that the compiler or interpreter be
informed which procedures (or meth-
ods, see below) are allowed to operate
on an object's data (Korson and
McGregor, 1990; van Stratten, 1992),

This arrangement between data and
code can be clarified by a more detailed

discussion of basic OOP concepts,

B Classes, instances, and insfarce viard-
ables, A class can be thought of as a col-
lection of similar objects sharing a
comman sct of attributes, In this vein,
vau can think of a class as a template or
skeleton for creating an object, or as a
set of possible objects. A class therefore
is composed of details of structures of
abjects and programming procedures
permitted 1o operate on objects of that
class. An object is thus an instance of a
class, and a class can have many in-
stances, that is, many objects.

The structure of an abject is deter-
mined by its class, but abjects are distin-
guished from each other by the data
they contain, which are stored in in-
stance varlables, Instance variables dif-
Fer from regular varlables in that they
are contained in objects and are not
directly accessible outside of the objects.
However, they can be accessed by send-
ing mossages to the objects,

B Messages and methods, Objects were
previously defined as o collectlon of
procedures and data. These procedures
are known as methods in the object-
oriented programming paradigm. The
terminelogy is different because proce-
dures are not associated with objects,
and there are basic differences between
the twao terms. In a pure object-oriented
svstem such as Smalltalk, there are no
procedures, only methods. In a com-
bined svstem, such as C++, both proce-
dures and methods can co-exist.

Contrary to standard procedures, you
don’t call methods, yvou send messages
to objects which then execute the ap.
propriate method. Valid operations
upon data can enly be initiated by the
sending of messages, and each object is
self-contained, so rhat what happens in
one abject is not known or affected by
the operations in another object. Each
ohject is a self-contained entity, and
while this concept may be considered
analogous, even reachable in proce-
durally oriented svstems, it is the active
encouragement, support, and enforce-
ment of this concept in object-oriented
systems which distinguishes them. This
notion of an isolated routine in object-
oriented systems is called encapsulation,
and characterizes one of the most pow-
erful features of OOP,

B [nheritance, superclisses, and sub-
classes. When classes share many prop-
— cotfiraed on page 8
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erties, they may be grouped together ta
form a superclass. For instance, an Ex-
ploding Window, a Shrinking Window,
and a Moving Window might all share
the same attributes (e.g., window coor-
dinates, screen color) and therefore be
considered as having Window as its
superclass, Exploding Window, Shrink-
ing Window, and Moving Window are
therefore considered as subclasses of the
Window class. This property is known
as inheritance. In other words, the sub-
classes inherlt common properties, and
then add properties of their own. Addi-
tionally, you may have subclasses
within subclasses, creating class hierar-
chies, which isa commen leature of
object-oriented systems.

Because inheritance allows reuse of
code segments, rapid prototyping of
software becomes possible under the
abject-oriented paradigm. Minor differ-
ences between classes may be easily
accommodated in the subclasses, while
the superclass remains intact and avail-
able tor use by other subclasses at a fu-
ture tlme, or in other areas of the same
saftware package.

B Polymorphism. Inthe context of
object-oriented programming, the term
polymerphism means that the same
message can have different behaviors
when sent lo different objects. Sending
the message to a window objeet would
have a different consequence than send-
ing the same message to, say, a graph
object. Under the traditional procedural
approach, however, the programmer
must differentiate between procedure
names, for instance DeleteWindow or
DeleteGraph. Inan object-oriented
language, this is unnecessary, and is, in
fact, not considered good OOP practice,

The above example shows that a
benefit derives from the fact that the
programmer can use the same message
for conceptually simllar operations in
different classes. However, there is an
even more significant benefit. A mes-
sage can besent to an object whose
class is not known—all the programmer
needs is the library and knowledge of
what the message does. It is not neces-
sary to test for the type of the variable—
tor example, using CASE statements,
which would be necessary under a pro-
cedure-oriented approach—before send-
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ing the variable to the procedure, With
the object-oriented paradigm the mes-
sage Is sent without testing and the ap-
propriate method is invoked accordingly.
Taken together with inheritance,
then, polvmarphism becomes even
more powerful, This means that mes-
sages with standardized names can be
sent to superclasses and their subclasses,
thus enabling generic methods to be
developed and used by any of those
classes whichh support the required mes-
sages.
B Dynamic ar nte Binding. Binding
refers to the binding of a procedure call
to the code to be executed in response
to the call. Dynamic or late binding
means the code associated with a
given procedure call is not known until
the time of the call at run time (Korson
and McGregor, 19901, For an object-
oriented language the “procedure call”
translates to “message send,” and the
dynamic bind is a direct consequence of
the properties of polvmorphism and
inheritance, described above.

Characteristics of an Object-Oriented
Database Management System

In addition to the qualities of OOP,
an OODEMS must at least support the
concepts af complex objects and object
identity {Khoshaflan and Copeland,
1990, Atkinson et al,, 1992; Zdonik and
Maier, 199{1), in addition to the quallties
mentioned above for OOP languages,
B Complex objects. A complex object is
simply a collection of simpler objects,
put together with constructors. Ex-
amples of simple objects are integers,
characters, and strings. The construe-
tors may be, for example, sets, tuples,
lists, or arrays, Any constructor should
apply to any object, and operators must
be provided for handling complex ob-
jects. In other words, an operation on a
complex object must also work on all
component objects.
B Object identity. Under this concept,
an object has an independent existence
unrelated to the value of the object.
Two objects may be identical or they
may have the same value (equality),
Identical objects may be distinguished
from equal objects by virtue of object
sharing or object updates. [dentical
objects may share components, and a
change to a component will be evi-
denced in both objects,

OODBMS in oceanography .
Like many others, oceanographers
and marine scientists are beginning to
realize the benefits of OOP, Although
their numbers are few, there are pro-
grammers who were marine scientists
first, and computer programmers sec-
ond. There are also some who fit the
opposite bill. Either way, because their
numbers are relatively few, there has
not been widespread communication
among them so that advances in tech-
niques have been developed indepen-
dently, resulting in duplication of effort.

Since there are many routine calcu-
lations in oceanography, it would be
helpful if a class library of these could
be developed for use by all oceanogra-
phers and marine scientists who con-
duct programming regularly, The
problem lere is that there are several
programuming languages that purport to
be 00 languages, and class Hbraries
developed for one language may not be
caslly linked with another, As long as
the code is in one langoage, and the
routines are short, though, it should be
fairly easy to port the code to the other ﬁ
language, -

One of the programs we use exten-
sively Is OODB.EXE, an ebject-oriented
program to manipulate dBase 11+ and
dBase IV files, Some of the routines used
in OODD were used with little modifica-
tion in the construction of yet another
program called Ocean Profiler, an at-sea
data management program; hence, de-
velopment of Ocean Profiler was rather
rapid. Some of the routines common
bétween the two include facilities for
the temporary or permanent deletion of
duplicate entries, merging of data from
one dBase file into a master dBase file,
adding of a new field to a dBase file,
appending data from one dlase file onto
another, range checking, and more. The
program OODEEXE uses these routines
in a command line mode, whereas Ocean
Profiler uses them interactively. The
code, owever, is basically the same.

The utilities as represented in
QODB.EXE are especially useful in PC
batch mode. The bax on the facing
page, for example, presents a short seg-
rment of a large batch file (RANGES.BAT
for checking ranges of some common
aceanographic parameters. In the first
line of this example, the method
“rangecheck” within the program
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REM

REM This is RANGES.BAT for checking ranges of

oceanographic parameters,

oodb rangecheck eq22sprj press 0 6000 pressure.txt -2.9 samp_no
oodb rangecheck eq92sprj ctd_sal 32 38 ctd_sal.txt -9.999 samp_no
codb rangecheck eq92spr| bot_sal 32 38 bot_sal.txt -9.999 samp_no

oodb rangecheck eq92sprj temp 0 30 temp.txt -9.999 samp_no

[ [etc. ]

QODB.EXE operates on the dBase file
eq92spri.dbf (“.dbf"” file extent is de-
Fault), and checks the range of values
between O and 8000 in the field “press”
(pressure), The text file called
“pressure.txt” lists all pressure values
and associated sample numbers which
fall outside of the range 0 to 6000, ex-
cept any values with a -9.9 in the field,
as that is the default null value in this
database, The field “samp_no" (sample
number) is the unigue key used to index
the file. When the batch file is finished
running, the data manager can review
all of the text files generated to sce
which values le outside of the pre-
' scribed ranges. Necessary changes to the
master database can be made in a simi-
lar fashion using the same program.
Other parameters checked in the ex-
ample above are CTD (Conductivity-
Temperature-Depth) salinity, Niskin
bottle salinity, and temperature.

The programming language used for
the program above was Clipper 5.2¢
with the Class{y) class library extension.
This language supports all the character-
istics of an OO system (e.g., objects,
classes, instance variables, encapsula-
tion, methods and messages, inherit-
ance, polymorphism, late binding) and
supports data persistence and the other
characteristics a OODBMS system
should have, as discussed above.

At our laboratory we will begin to
learn other QODBMS systems, develop
class libraries, and share these with the
rest of the oceanographic community.
To facilitate the open exchange of
oveanographic class libraries, we have
set up an anonymous Internet FTP (File
Transfer Protocal) site for the public
domain uploading and downloading of
these libraries. The Internet addzess is
manoa.aomi.erl. gov. Log-on as "anony-
mous” and use your real Internet ad-
dress as the password, Change directory
to /pub, then to the computer platform

of choice, then to the programming
language of interest, for example, C++,
Smalltalk, or Clipper,
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Coral reef preservation project D
in Belize gets support from NODC

Data exchange planned for ecosystem data from the Belize Barrier Reef

Dir, Anthony R. Piccioly
Natignal Oceanographic Data Center
NOAA/NESINS

Under a proposed NOAA initiative
to improve global management of coral
reefy and associated coastal ecosystems,
the Mational Oceanographic Data Cen-
ter (NODC) has established a working
relationship with the government of
Belize, University College of Belize, and
the Coral Cay Conservation, an inde-
pendent and non-profit organization
based i the United Kingdom. The fo-
cus of this cooperative project is the
protection and preservation of the
Belize Barrier Reef and its assoctated
ecosystem,

The Belize Barrier Reel lies offshore
lielize (Eormerly British Honduras)
along the Caribbean coast of Central
America (see map), At 180 miles long, it
is second in size only to the Australian
Great Barrier Reef. Scientists of the U5,
Mational Museum of Natural History
have described the Belize Barrier Reef as
a “pristine system, with only minimal
disturbances from the distant landmass,
sich as silting and run-ofl nutrients
and pollutants and only moderate fish-
ing activities by natives and a few tour-
ists” (WMINH CCRE Program announce-
ment, undated).

In recent decades, however, many
coral reefs around the world—especially
thaose near populated arcas— have
shown significant degradation. Over-
fishing, nutrient enrichment, siltation,
sewage pollution, coral mining, shore-
line development, human invasion by
water sports enthusiasts, coral diseases,
and predation have all taken their toll,
Coral bleaching—possibly an indicator
of global warming—is also a cause for
COMCEC,

In the near future, the Belize Bar-
rier Reef may face many of these same

Nuatignal Oceanographic Data Center
NOAA/NESDIS

TR25 Cometecticut Avenue, NW
Washington, [0 20235

E-Muil: apicciolo@rode moaa. gov

threats, If not properly man-
aged, Belize industrial and agri-
cultural development, along
with a growing tourist industry
may put the reef In danger.

Tourists are attracted to
Belize's many natural and cul-
tural resources—virgin rain for-
ests, a jaguar preserve, Mayan
termples, and, of course, the
longest continuous barrier reef
int the Western Hemisphere,
Compared to the scuba-diving
industry in other parts of the
Caribbean {e.g., Cozumel, the
Cayman lstands), the Helize recf
is visited by relatively few
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divers. Articles about Belize
appearing in scuba-diving magarines,
however, are beginning to beckon more
divers to the offshore cays and live-
aboard dive vessels. While most divers
and dive operations care about reefl pro-
tection, the increased number of divers
and possible construction of additional
facilities on the fragile cays can have
harmiful effects an the environment.

Like most developing countries,
Belize lacks sufficient financial and
technical resources needed to assess and
manage their coastal ecosystem, which
includes the Belize Barrier Reef. Through
a program of technical cooperation, the
U.5. National Oceanographic Data Cen-
ter plans to assist the government of
Belize (GOB) in resource management
by transferring information via training
programs in data management, includ-
ing data analysis, and by invelvement
with global networks enabling the coun-
try to exchange marine biological and
environmental data with global data-
bases,

Research infrastructure

A great deal of research on the reef
has already been conducted by scientists
of the Nattonal Museum of Natural His-
tory of the Smithsonian [nstitution,
which maintains a research field station
on Carrie Bow Cay, a one-acre island on
the southern Belize Barrier Reef. The
research program, Caribbean Coral Reef

Ecasystems (CCRE), includes reef, man-
grove swamp, seagrass, and plankton
community studies. Studies have been |
conducted for 22 years by approxi- '
mately 50 scientists a year, resulting in
nearly 400 scientific publications, Ph.D,
dissertations and many papers at scien-
tific meetings, This center is directed by
Dr. Klaus Ruetzler of the Natural History
Museum.

The Belize government with the aid
of foreign agencies such as the Coral
Cay Conservation {CCC) have joined in
an ecological initiative to create a data-
base of baseline data and information
that will form the basis for determining
the health of the reef aver time.

Since 1986, the CCC has provided
the government of Belize with scientific
expertise and resources to assist in the
development of plans for the protection
and sustainable use of Belize's coastal
marine resources, Over 1000 surveys of
the barrier reef have been conducted to
date. The driving forces behind the con-
servation group are its Directors Peter
Raines and John Ridley, Both divide
thelr time between the London offica,
thelr office at the University College of
Helize (UCB), and the Calabash Cay
Marine Research Center, Susan Wells,
well known for her contributions to
coral reef research and conservation,
recently joined the CCC as Sclence Co-
ordinator,
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COC utilizes a mixed workforce of
volunteer divers to collect baseline hio-
logical and environmental data on the
reef and associated mangrove and sea
grass environments. 0On a yvearly basis,
about 300 divers participate in these
biological surveys, most of them {rom
the United Kingdom.

In 1992, UCH and the CCC began a
formal collaboration towards the devel-
opment of & Marine Research Center
(MRC) in Belize, The fruits of this rela-
tionship have included: development
of a self-financing research center to
complement UCH's marine studies pro-
gram; continuation of CCC's work in
support of the government’s Coastal
Zone Manapement initiatives; provision
of an institutional mechanism for inter-
ministerial cooperation with training,
rescarch and coastal resources issues;
collection, analysis and synthesis of
data used to manage Belize's coastal
marine resources; provision of educa-
tional programs for citizens of Belize In
managing their marine resources; and
the establishment of collaborative links
with foreign research and educational
agencies, including research and educa-
tional exchanges (CCC Newsletter,
Nod, July/August 1993).

The location chosen for the site of
the MRC is Calabash Cay on Turneffe
Atoll. At 200 square miles, it is the farg-
estal the offshore atolls and composed
of sand and mangrove cays which are
maostly uninhabited and a complex cen-
tral lagoon system. [t is bounded by an
extensive fringing coral reef. Beside the
expected coral reef, mixed wetlands,
and lagoon communities, Tumeffe also
supports manatee, dolphin and North
American crocodile populations.,

The Calabash Cay Marine Research
Center field station is staffed with an
Expedition Leader, Science Officer, and
Biving Officer. Martin Spragg, the Ex-
pedition Leader, manages the day to day
operations and logistics of maintaining
the Center. Sclence Officer John
Hocivar trains and oversees the volun-
teers in species identification, research
technigues, and data collection.

At the invitation of the GOB and
CCC, [ observed and evaluated during a
4-day cxpedition the scientific proce-
dures employved in reef surveys and the
science training given to the divers.
Some in the scientific community ques-
tion the use of non-scientists 1o make
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scientific observations and measure-
ments. In my evaluation, however, the
science survey technigues used by the
CCC are standard and sound ecological
approaches, and the volunteers were
well trained by scientific experts, They
approached the expedition as a serious
scientific venture and not as an exotic
vacation. The data they collect {re-
vorded underwater on waterproof data
forms) are carefully preserved, While
processing the data into a database 1s
now done in the United Kingdom, it
will soon be performed in Belize,

The MRC is guided by an Advisory
Council comprised of representalives
from the Government, the Coastal Zone
Management Unit, UCH, and the ©CC,
In meetings with the Advisory Counsel,
an overview of NOAA and NODC opera-
tions and interests were given with spe-
cific discussion centering on ocean data
management. A draft of a NODC-UCH/
GOB/CCC data exchange agreement
was introduced lor their consideration.
Also discussed was the possibility of
providing training in data management
and analysis for personnel from Delize,
aswell as a collabarative research pro-
ject. The details of the agreement will be
worked out over the next few weeks.

The GOB/CCC has already contrib-
uted five yvears of survey data to the
NODPC and its collocated World Data
Center A for Oceanography. The surveys
were conducted along 100 m east-west
transects along different reef zones, with
pasitions fixed using the Global Posi-
tioning System (GPS). Data cansist of a
habitat description, which includes sub-
stratum characteristics, hiological cover,
species present, and their approximate
abundance. These data are from the
previous CCC field station south of
their present location,

Data collection actlvities

CCC volunteers, all certified scuba
divers, pay to join an expedition. [ ar-
rived in Belize stmultaneously with a
new group of volunteers. Careers repre-
sented included university students
imastly marine biology majors), engi-
neering, law, financial management,
medicing, physical therapy, and a vari-
ety of other occupations. Applicants
receive personal interviews and only
those are selected who meet standards
for intelligence, dedication, and physi-
cal fitness, and who are judged likely to

bz full and useful participants in an
expedition.

The minimum time commitment
fora CCC volunteer is approximately
one month, and the first 8 days are
given to intense training on the envi-
renment and identification of the spe-
cies that inhabit the study area,
Training consists of daily lecture and
laboratory sessions, followed by dives
o the reef to observe the organisms in
situ. Two to three classroom sessions
and two to three dives on the site are
the norm for the day. The volunteers
arc continually tested on species identi-
fication and data observation, Cluality
control procedures are followed for ac-
curacy and precision of the data.

Violuntéers participate in all aspects
of an.cxpedition. They cook and clean,
work on building construction, faciiities
maintenance, loading and off loading
boats, piloting dive boats, ensuring
diver equipment safety, and retrieving
divers from the water,

The present MRC site is temporary
and very basic, It consists of a one-room
building on stilts, which functions as a
classroom, laboratory, communications
center, library, and dining room. The
MR will soon move to the adjoining
stretch of land where permanent facili-
ties will be constructed. Accommoda-
tions for 40 peaple are planned, as well
as 4 main science building and canteen,
CCC will manage it for an initial period
of 10 years, then turn the management
over 1o the UCB/GOB,

[n addition to the development of
the MR and the marine studies pro-
gram of the UCH, the CCC conducts
expeditions on other parts of the reef,
In collaborarion with the Coastal Zone
Management Unit {CAMLU), the CCC
will develop management plans for es-
tablishment of other marine reserves in
the area.

CCC continues to need volunteers
with construction skills and experience,
such as carpenters, electricians and engi-
neers, Further information about the
CLCE and its programs is avatlable from:

Coral Cay Conservation

“The lvy Works"

154 Clapham Park Hoad

London SW4 7DE

United Kingdom

Telephone: 4417 1-495-A248

Fax: 447 1-498-8447 W
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available to EOSDIS researchers. SAA
will also be a vehicle for NESDIS to pro-
vide real-time satellite data to EOSDIS
tor the generation of EOS standard
products,

Future enhancements to SAA in-
clude a full graphical user interface
(GLITY which is now being developed by
@ joint NESDIS and U.S. Geological Sur-
vey team at the EROS Data Center in
south Dakota. As the Satellite Active
Archive grows and develops, additional
data sets are planned 1o be available in
the future (Table 2),

SAA's user friendly interface

SAA's maln menu is tailored to al-
low users to choose whether to learn a
great deal about the platforms, instru-
ments and data in the SAA through the
Birectory and Guide options, or to go
directly to the lnventory option to search
for, view and then Order data of interest,
In addition, the menu has options pro-
viding News of general interest (such as
the addition of a new data set), linking
ta Remote computer systems, and per-
sanalized Userinfo where registered
user's addresses and preferred format for
specifying coordinates and such are
stored. Below are brief descriptions of
cach SAA menu option,
B DIRECTORY provides brief high-
level information about any existing
SAA data set selected by the user. Infor-
mation includes instrument description,

How to log in to the NOAA Satellite Active Archive
1. Telnet to the 5AA host name using the command:
telnel saa.noaa.gov

If the message "hostname not found” is displayed, try the telnet command again
using the IP address instead of the Internet name:

telnet 140.90.232.101

2. Althe log-in screen, you have the choice of logging on as a guest, logging in
as a guest and then registering, or logging in as a user who is already registered. If

you log in as a guest, you are only able to use a reduced set of SAA functions (for

example, you won't be allowed to order data,)

3. AL this point you will be asked to enter a display variable that tells SAA where to

display any graphical windows that are created. For the graphical portions of the

SAA, your computer terminal must be capable of running X Windows. The display
variable s made up of the host narme or 1P address of your machine and the screen
I separated by a colon. In most cases, you are at a terminal with only one screen

June 1994

mype.noaa.gav;l

140.90.232.222:0

and the screen ID will be zero, 5o, the following format is used:
{your hostname:0) or

(your IP address:0)

temporal and geographic coverage, pa-
ramelers, channel spectral ranges, or-
bital information, and data types, The
purpose of the Directony is to help the
user determine the existence and nature
of each data set in the SAA,

B GUIDE gives detailed information
concerning each data set to help the

Table 2. Additional datasets to be available later in SAA

Process
Data Set Source Sensor Level
TOVS Pathfinder “Tiros-N setles TOVS Gridded datasets
TOVS Products NOAA T, 12 TOVS L 1B (raw)
S5M/I Products DMSP S5m/1 L 18 (raw)
AVHRR GAC NOAA 11, 12 AVHRR L 2 (gridded) =
SSMYT Products Dmsp SSM/T L 1B {raw) ol
55M/T2 Products DMSR S5MTZ L 18 (raw)

user determine its usefulness, Included
is data set background, processing his-
tary, geographic positional accuracy,
data set size, type, format, resolution,
and other details,
B INVENTORY presents a screcn for
specifying image search criteria, You
may select geographic area by pointing
and clicking on a globe within a graphi-
cal coverage display window, or enter
single point, 4-comer range, or up to 7-
point polygon coordinates. Other scarch
criteria are field matches on fields com-
mon to all data sets such as data type
and acquisition date, and fields specific
to your selected data set such as satellite
number, orbit number, and start time,
The results of a search are presented
in a list where each entry, or scene, is a
separate line item. Each line item's
search area may be graphically superim-
posed over the original search area on a
globe allowing users to select the best
positioned image for browsing and or-
dering. The graphical features offer the
ahility to rotate the globe, zoom in and
out, and optionally display political
boundarics and rivers, To expedite fu-
ture searches, SAA gives users the option
of saving search criteria,
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tions are also transfereed and avallable
n the GCMD,

Fage 1 of 1 - Nationg! Techuical Information
Satellite Active Archive Service's FedWorld, FedWorld is an
online public intecface to over 100
PRIHARY Options online systems and bulletin boards,
[BOVERVIEW System Overview plus thousands of sclentific and techni-
2.DIRECTORY Summary Information of Data Sets cal information products
3.GUIDE Detailed Information of Data Sets D ; ; e
4. INVENTORY Individual Items within Data Sets — IMS VO Client (IMS). NASA’s EOSDIS
5.0RDER Order Entry Information Management Svstem (1MS)
| enables users to identify, locate, and
| AKCILLARY Options abtain access to environmental sclence
?:E}!I‘EOTE t::;:ltﬁe:imte Bretens data I:J'Lruugilj an 'Il'lt'E:g_l‘ﬂh:'!lli view of Dis-
. & USERINED User Specific Information Lrhhutud.ﬂutm- Archive {_EI]ItEFS_
(DAACS) al the Alaska SAR Facility,
9. EXIT_SAA Exit the SAA System EROS Data Center, Goddard Space
Flight Cenler, Jet Propulsion Labora-
tory, Langley Research Center, National
HELP  BACK HOTEEYS HELP EXIT SAA f':tI'JDW ﬂ]'lrd Ice Data Center, Marshall
Space Flight Center, and the Oak Ridge
Enter Optien & er Comsmand: MNational Labaratory, as well as at the

NOAA Satellite Active Archive,
— canrtimmued on pege 14

A Figure 1. Functions provided by the
5AA main menu.

. B ORDER allows users to flag one or
more items on the search results list for
ordering. kach ltem of 5 MB or less can
be electronically delivered at no cost to
the user. Items over 5 MB (o7, on re-
quest, those under 5 MB) are delivered
an physical media at the cost of repro-
duction through the NCDC/SDSH,

B NEWS currently displays informa-
tion about 5AA and will be used ta no-
tify users about enhancements to SAA
as well as the avallability of new data
sets,
B REMOTE allows linking to the
followlng remaote computer systems:
= Glabal Change Master Divectory
(UMDY, NASA's GOMD is a multi-
disciplinary database of information
about environmental science data, It
contains high level descriptions of data
set holdings of many agencies partici-
pating in the U.5, Climate and Global
Change Research Program..
= NOAA's Environmental Services Data
Directory (NOAALNR). The NOAADIR is
GUMD-compatible and contains infor-
e mation about NOAA's data sets and

data systems that support environmen-
tal science studies. NOAA data descrip-

A Figure 2.
Geagraphical range selection
tool and resulting list of scenes,
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on the Search Criteria Screen windows.,

IRVENTORY TNVENTORY SEARCH CRITERIA REQUEST Page 1 of 2 Yinea Slegloheappears i the
AVIRR graphical Geographic Area Selection
Estimated Search Time: 1 minute 16 oF 2455 Records Found window, the researcher zooms in on
| # Hits | § the U.5 area. The Range Selection op-
Bearch Criteria lEstimate| | tion is then selected, and the mouse is
'T;aﬁm;?:enm : : Ellr used ml draw a rect:li_nglc over the west-
2.Ceographic Coverage |RANGE, NOO.49, N49.24, Wi39.54, WI08. 18| 57| | Crn United States (Figure 2), The four
3.Acquisition Date 104718794 TO 04/19/94 o 105] | comer points of the rectangle are auto-
4.Browse Availability |"Y=YES" | 16161 matkcally inserted as geographic cover-
5.Entity 1D I | 01 | age fatitudes and longitudes on the
6.Date of Opdate | | 0l Inventory Search Criteria Request (Fig-
";_‘;tiifcg i: FIEHS _II 1 D: ure 3), The acquisition dates of choice
%, Pass Doveticn | | ol | areentered. Then the Search option is
9_Day/night Indicator | | il selected and after a few secends the
10.Direction Flag | | 0] | Search Results screen display (Figure 4)
i1.8atellite Number [ | 01 | is available and many scenes, or line
12.0rbit Number | | 0l | items; are shown.
FAGE PREY HELP BACK CLEAR MAIN_MENU HOTKEYS_HELP EXIT SAA By seipcting theGruphicaption:on
SEARCH SAVE RESTORE BATCH UTILITIES GUIDE = the Search Results-Summary screen, the
Enter Fleld § or Command: user is able to superimpose the bound-
Fields 2, 3, 5, ¥, 11 and 12 are indexed Flelds. aries of each browse image upon the
—continued on puge 16

& Figure 3. Optional lemporal, spatial,
and paramelter-oriented query criterla.

JAA online, from page 13

B USERINFO allows users to display
and maodify the e-mall and postal ad-
dress, phone number, and prefereed
date and coordinate {ormats entered
when registering with the SAA. When
users order data, their e-mail address is
used to notily them of the order, and
their postal address is used for shipping
the media.

Example of using the SAA

The easiest way to describe how the
Satellite Active Archive works is to con-
sider a rypical user facing a specific
research problem. Suppose an SAA sci-
ence user wants to determine likely
hreeding grounds for fish in the vicin-
ity of Baja, Callfornia, This researcher
selects SAA and its AVIHRR data as a
source af information o analyze tem-
perature differences within the water
on a given day.

The researcher logs into the SAA
and registers as a privileged vser in-or-
der 1o be able to order data and have it
sent for use in various data analyses,

Using the SAA Main Menu (Figure
1) the rescarcher selects the Inventory
Uption, The AVHRR and Graphical
Area Selection options ate then selected

A Figure 4. Zearch results superimposed over criginal search area.




June 1994

EARTH SYSTEM MUHI’I’(?i

First update CD-ROM of NOAA
environmental buoy data
The Mational Oceanographic Data

Center has released the first in a planned
series of updates to its 14-disc set of
MNOAA environmental buoy data CO-
ROMs. The original set of 14 CD-ROMSs
holds wind, wave, and related marine
meteorological data from moored envi-
ronmental buays and C-MAN (Coastal-
Marine Aulomated Metwaork) stations
through July 1992, These discs are orga-
nized by geographic region. For example,
data for the Atlantic Ocean are on four
dises, and Gulf of Mexico data are on bwo
dizcs. The first update disc holds data for
the remaining five months of 1992 (Au-
gust-December) from all acean areas.
This series of environmental buoy
data CD-ROMs will continue with the
issuance of three discs per year, each hold-
ing four months of data for all ocean ar-
gas, The discs holding data for 1993 and
1994 will be released over the coming
months, Subsequent discs will be released
as the data continue to be received and
__ archived by the NODC.
c Contact: NODC

Computer-generated relief map

of the surface of the Earth
The Marine Geology and Geophysics

Division of NOAA's Mational Geophysical
Data Center has released a new color relief
map of the surface of the Earth. This 31"«
43" full-color poster was generated fram
digital databases of land and sea floor
elevations on a 5-minute latitude/longi-
tude grid. A Mercator projection was used
for world image, which spans 390° of
longitude from 270"W around the world
to 120°E. The latitude range is £ B0®.

The resolution of the gridded data
varies from true 5-minute for the ocean
floors, the U.5.A., Europe, Africa, Japan,
and Australia to 1 degree in dala-deficient
parts of Asia, South America, narthern
Canada, and the Arabian subcontinenL.
The image was compiled from dala con-
tributed by numerous agencies and organi-
rations in the United States and many other
countres.

Contact: NGDC

c Report on Second NOAA Data

Quality and Continuity Worshop
A limited number of copies of the

Reporl an the Secand MOAA Data Quality
ond Continuity Workshop held on April 19-
20, 1993, in Rockville, Md. is now avail-

15

Data products

and services

able from the National Climatic Data Cen-
ter. The workshop was organized by
MCDC and sponsored by the Data Quality
and Continuity Project of NOAA's Enviran-
mental Services Data and Information
Management (ESDIM) program.

Contact: NCDC

Global maximum-minimum
temperature data set

Using the Global Perspectives System,
the Mational Climate Data Center has
produced a Global Maxzimum-hinimum
Temperature Data Set. This monthly data
set consists of 3,180 stations from 22
countries and will be updated as addi-
tional data becomes available, Currently,
the most common period of record is
1951-1990, with some countries having a
longer time span,

The 9.5 megabyte data set consists of
faur files: the data format, an index range
by country, an inventory file, and the data
file. A copy of this data set, mxmn.tor.Z,
may be obtained from MCDC via Maosaic,

CONTACT FOINTS

Hational Climatlc Data Center (MCDC)
Climale Services:
704-271-4682
Fax: 704-271-4876
Internet: orders@ncdonoas.gov

Satellite Services:
i0i-763-8399
Fax: 3071-763:8B443
Internet: sdedreq@ncde.noaa.gov

Mational Geophysical Data Center (NGDC)
303-497-6958
Fax: 303-497-6513
Internet: info@ngdc.noaa.gov

Matlonal Dceanographic Data Center
(NODC)
202-606-4549
Fax: 202-606-4586
Intarnet: services@nodc.noaa.gov

MOAA Environmental Services
Data Directory
202-606-5012
{Cerald Barton)

Fax: 202-606-0509
Internet:

NOAA Central Library
Refercnce Services:
301-713-2600
Fax; 301-713-4599

| or through anonymous FTP using:

Directory: pub/datasets/maxmin
File: memm.tar.
Contact: MCDC

GEODAS CD-ROM, Version 3

Thie National Geophysical Data Cen-
ter announces an update to its GEODAS
CD-ROM set of worldwide marine geo-
physical data, The total amount of new
data covers 744,000 nautical miles of
bathymetry, magnetics, and gravily from
336 cruises and includes over 5 million
miles of additional digital records that
were acquired and assimilated by the
NGDC in 1993,

Version 3 of the GEQDAS CD-ROM
contains all of MGDC"s digital marine geo-
physical Lrackline data, including vertical
beam data from 264 National Ocean Ser-
vice multibearn bathymetry surveys. This
CD-ROM set allows inventory searches for
multibeam bathymetry and analog dala,
which are now available from NGDC.

The data set cansists of two CO-ROM
dises and includes custom, menu-driven,
access software developed by NGDC. The
software provides access to over 4.8
gigabytes of marine geophysical trackline
data, including bathymetry, magnetics,
gravity, and seismic-shot navigation. The
access programs allow data searches by a
combination of criteria.

Contact: NGDC

Image of Sonthern Ocean

gravity field from Geosat
Seafloor topography beneath the

Southern Atlantic, Indian, and Pacific
Oceans, as well as the Scotia and Tasman
Seas and the smaller seas around Antarc-
tica, is detailed in this marine gravily field,
The 30" x 40" color image was praduced
by the Ceosciences Laboratory of NOAA'S
Mational Ccean Service and is available
from the MNational Ceophysical Data Cen-
ter. It is possible Lo "see” the seafloor in
image because gravity and Lopography
are highly carrelated in the 20-200 km
waveband.

The complex history of seafloor
spreading that formed these ocean basins
is recorded in Lthe tectonic fabric of the
ocean floor and can be seen in the fea-
tures depicted in the image. This gravity
field was computed from sea-surface
height measurements collected by the L.
5. Mavy Geosat altimeter between March
1985 and January 1920,

Conlacl: NGDC
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4 Figure 5. Browse image display along with geographic location of image.

SAA online, from page 14

priginal search area and declde which
one to browse, Then, by selecting the
Browse aption, the Browse image will
appear on a screen (Flgure 5) which also
has vertical and horizontal sliders, a
map display of the Browse [mage loca-

Far further information

The primary contacl points for in-
formation about NOAA's Satellite Active
Archive and assistance in using it are
provided in the accompanying box.

Comments and guestions about the
SAA may also be directed to the SAA
Muanager Robert Mairs (E-mail:

tien, and the image's latitudes and lon- rmairs@nesdis.noaa, gov) ar the SAA

gitudes, For those images showing the
desired arca of interest and not coverad

bv clouds, the researcher
may choose to order the
data immediately by select-
ing the Crder option.

SAA's data order and
delivery system then con-
firms the data order details,
processes the order, and
dedivers it either electroni-
cally or on tape. On arrival
the ocean femperatures are
analyzed using the
tesearcher's own local soft-
ware and applied 1o solving
the scientific problem at
hind.

Technical Director Richard Bolton
tE-mall: rbolton@nesdis. noas.gov). B

How to contact SAA

Telephone {307) 763-8400

Fax (307) 763-B443

Electronic mail saainfo@nesdis.noaa.gov

MNOAA/SAA User Assistance
56827 Allentown Road
Suite 100, PES

Suittand, MD 20748

Postal Mail
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