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ABSTRACT

This document describes the development of a data base and its accompanying
software for the Data Information System (DIS) of the National Aeronautics and
Space Administration's (NASA) Crustal Dynamics Project. Background informa-
tion concerning this project, and a definition of the techniques used in the

implementation of an operational data base, are presented. Examples of key
applications are included and interpreted.
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1, INTRODUCTION

This Technical Memorandum represents an outline of the development of a data
base and its accompanying software for the Data Information System (DIS) of
the National Aeronautics and Space Administration's (NASA) Crustal Dynamics
Project. Background information concerning this project, as well as a defini-
tion of the techniques used in the implementation of an operational data base,
is also presented. Examples of key applications are included and interpreted.

2. BACKGROUND
2.1 PROJECT OVERVIEW

The Crusta) Dynamics Project was formed by NASA in 1976 to study Earth dynam-
ics. This function is accomplished by employing space technology to determine
the motion of the Earth's outer crust and the variations in the rotation rate
and position of its polar axis. By studying these phenomena, the project
hopes to aid in research involving earthquake prediction and hazard reduction.
The project supports this investigation program in global geodynamics on a
national and international level of research. The Crustal Dynamics Project is
responsible for collecting and organizing the space measurements used in this
research, analyzing these data, and aiding in the interpretations of these
analyses in reference to crustal movement.

2.2 SCIENTIFIC OBJECTIVES

The Earth's outer crust is composed of 12 large "tectonic" plates. These
plates move relative to one another (on a several centimeter per year basis)
and, as a result, earthquakes occur near the plate boundaries--the area of
movement. The Crustal Dyramics Project hopes to aid in the determination of
the forces that propel these plates and how the plates deform as a result of
this motion. Figure 1 illustrates the plate boundaries of the Earth's crust.

The five main scientific objectives of the Crustal Dynamics Project are to
improve the understanding of the following phenomena:

a. Regional deformation and strain accumulation related to earthquakes at
the plate boundary in the western United States.

b. Contemporary relative plate tectonic motions of the North American,
Pacific, Nazca, South American, Eurasian, and Australian plates.

c. Internal deformation of the continental and oceanic 1ithospheric plates
with particular emphasis on North America and the Pacific.

d. Rotational dynamics of the Earth and its possible correlation to earth-
quakes, plate motions, and other geophysical phenomena.

e. Motions and deformation occurring in regions of high earthquake ac-
tivity.
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By using the more precise measurements gained from the use of space tech~-
nglogy.dthe necessary information concerning plate motion 1s expected to be
obtained.

2,3 SCIENTIFIC TECHNIQUES

A major tool in the study of plate motion is the determination of a distance
measurement, or "baseline," between & point located on one plate to another
point on a different plate. The projuct plans to implement a network of 50 to
60 such locations (at least three sites located on each plate) for these
baseline determinations. There are two major space technologies employed by
the project for baseline calculation: laser ranging techniques, and very long
baseline interferometry (VLBI).

Laser ranging requires a high altitude satellite (either an artificial satel-
1ite, such as the spherical, reflector-covered, 60 centimeters in diameter
Lageos satellite, or the Moon, equipped with reflectors placed by American and
Russian lunar missions) to reflect a laser beam off of in a manner similar to
radar. A laser pulse is fired to the satellite from a stationary laser site
and the time delay of the reflected beam back to the station 1s measured.
Thus, the distance from station to satellite is determined. Figure 2 presents
a pictorial view of the process. When several stations perform a series of
these measurements over a period of 3 to 4 weeks, the precision orbit of the
satellite can be calculated. Through a complex sequence of mathematical
calculations, the three-dimensional Earth coordinates of the participating
laser stations are determined relative to the calculated orbit of the satel-
lite. As a result, the baseline length between any two of these stations can
be calculated to a precision of better than 5 centimeters. Thus this method
of distance determination is much more accurate than a ground-based, survey-
type measurement.

Currently, the Crustal Dynamics Project makes use of six fixed laser stations,
eight mobile laser systems (MOBLAS units), and two highly transportable laser
ranging systems (TLRS units). The TLRS systems usually relocate on & monthly
basis. The 10 non-fixed MOBLAS systems can be at many different stations in
the United States, South America, Australia, Carribean, and the Pacific.

The second procedure employed by the project is the VLBI technique. Figure 3
shows this process. This method involves two separate radio antennas that
simultaneously receive radio emissions from a distant quasar. Since the two
antennas are focused on the same source, the signals received at each station
are identical in "signature.“ This type of measurements session is performed
over a 2- to 4-day time period. The recorded signals are processed through a
correlator and the amount of delay necessary to bring the two signals into
"time phase" is determined. The delay is dependent upon the quasar position
relative to the two antennas (since the Earth is rotating as the signals are
recorded). Thus, the delay is dependent upon the Vector S (which is constant
in an inertial coordinate system for the particular radio source) and the
Vector B (which is variant because of the motion of the sites, the Earth's
rotation, and other processes). Since the ultimate result is to determine the
baseline (B) vector, it can be solved for after the time delay is calculated.
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The project employs the end-to-end VLBI Mark-I11I system, which includes the
electronics for acquiring and recording the data, the vross-correlator system
and a data base handler.

Currently, the project uses several (nine) fixed VLBI Mark-III stations (with
twelve available by 1984) as well as one transportable system (with two more
available by i982) that connects to a fixed antenna, and one mobile VLBI
system developed by JPL (with two more avaflable by 1982), equipped with the
antenna and that can be located on any one of seven different sites.

Although the laser ranging technique does not require the simultaneous mea-
surements for the determination of a baseline that the VLBI process does, it
is affected by other phenomena. Weather conditions (e.g., cloud cover) pre-
vent useful operation of the laser equipment. Another restriction on laser
ranging is the visibility of the individual satellites. Lageos, for example,
is accessible for less than an hour during each satellite pass with approxi-
mately two visible passes per day. Also, in order to calculate a proper model
for the orbit of the satellite, several parameters (which often must be up-
dated), such as the Earth's gravitational constant, are required. Conversely,
VLBI measurements are affected by water vapor present in the atmosphere that
does not deter laser operation.

The common element between the laser ranging and the VLBI techniques is the
abf1ity to make a more precise three-dimensional determination of the rate of
change in position between two locations separated by several hundred or
several thousand kilometers. In addition to the baseline measurements that
result from the use of these space techniques, estimates on the changes in the
rate of rotation of the Earth as well as the location of the pole of rotation
can be determined. The fluctuations in the motion of the Earth's pole of
rgtation are due to mass shifts resulting from earthquakes, tides, and other
phenomena.

2:4 CRUSTAL DYNAMICS DATA INFORMATION SYSTEM
2.4.1 General

Because of the large amount of data that has been and will be acquired by the
Crustal Dynamics Project, there is a need for a centralized data bank. Pres-
ently, data are widely distributed between proiact personnel at Goddard,
National Geodetic Survey (NGS), Jet Propulsion Laboratory (JPL), Smithsonian
Astrophysical Observatory (SAos and elsewhere. Since investigators located
worldwide have been selected to garticipate in the project, the data acquired,
as well as their analyses, must be readily avaitable. Therefore, the DIS for
the Crustal Dynamics Project has been formed with the intent of not only
providing data in a useful form to project personnel and investigators, but
also to act as an archive of these data for the 1ifetime of the project.
Hence, after project termination, the DIS archive will be preserved and avail-
able for any follow-on projects, such as the envisioned National Geodetic Data
Bank. The DIS will consist of a dedicated minicomputer system equipped with
dial-up facilities and an on-1ine data base management system. The DIS will
be located at the Goddard Space Flight Center (GSFC) and will be operational
in September 1982.




2.4.2 Contents

The DIS will serve project personnel and investigators by providing the fol-
Towing items:

a. Catalogue of all acquired and available data

b, Ancillary data (site surveys, station coordinates, etc.)

c. Text data (user comments concerning data, etc.)

d. Archive of processed laser and VLBI data

e. Archive of analyzed laser and VLBI data

f. Newsletter and message exchanges

g. Laser and VLBI data requests

h. Project management data (scheduling of sites, etc.)

i. Graphics data

j. Intercomparisons of analyzed laser and VLBI data
Many of the foregoing items will de provided through a data base management
system, while others will be displayed via specially designed computer soft-
ware packages. The Targe archive of processed laser and VLBI data will be
kept off-1ine on magretic tape. Much of the VLBI data will continue to be
provided through the already developed Mark-II1 VLBI data base handler that
will be run on the DIS minicomputer.

2.4.3 User Inierface

When 3 potential investigator wishes to examine or obtain information concern-
ing project acquired data, he may gain access to the DIS through an alphanu-
meric terminal equipped with a modem and a_dial-up telephone 1ine. Following
a successful sign-on procedure, the general description of the DIS is dis-
played and the user is prompted to make a selection of one of the 10 previ-
ously mentioned items for viewing the interrogation. His selection will
determine the need for accessing the data base management system, a particular
software package, or both. After proceeding through a series of these user-
oriented menus, the investigator can obtain the desired information in an
efficient and timely manner. If the particular data item cannot be displayed
via the alphanumeric terminal (due to volume or nature of the data), or the
user wishes a copy of his display, a data tape will be prepared and delivered
from the user's order, which was placed in a particular file. This order will
be annotated with ancillary data where appropriate, and a record of the order
will be retained for inventory and update purposes.

s
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2.4.4 Methods of Implementation

As stated previously, two major methods will be employed to perform the func-
tions required by the DIS. The first method is a commercially available data
base management system (DBMS). The major advantage of employing a commercial
DBMS package is its flexibility, because such a system eliminates the need to
continually develop software packages for display of data to the user com
minity. For example, in order to allow the user to view the catalogue of
available data for the Lageos satellite during a certain month and year, a
program would have to be developed that would accept input parameters from the
user and display the appropriate rows and columns. This is also true when the
site coordinate information for a particular station is needed. However, by
carefully and efficiently loading data into a data base management system, no
programming effort i's necessary to display data from the catalogue or for
obtaining station coordinate information. Through the use of a series of
cormands, known as a query, any user has direct ascess to the data itself and
does not need to be concerned about the computer program that handles the
information for him. The user can include in the query input parameters that
will specify how many rows are to be 1isted, and what columns are outputed.
In other words, his display of data is not 1imited to the computer program-
mer's concept of the strict format for the output. The scientific user no
longer has to rely on a_team of computer programmers; he can get the informa-
tion he requires not only in a desirable format, but also in a timely manner.

Although most of the data in the DIS can be obtained through the use of a data
base management system, many current DBMS packages cannot handle the display
of the text data as required by the project. Therefore, additional software
packages have been developed to fulfill this need in the areas of analyzed
data outputs and news exchanges among investigators. The archive of analyzed
data can be viewed on a monthly or yearly basis through a user-interactive
selection process. The news exchange and newsletter is displayed in a similar
manner and news for eventual compilation can be contributed from the investi-
gator via this software package.

3, RESEARCH AND DEVELOPMENT
3.1 GENERAL

When the need for a data base management system was presented, ORACLE, a
product of Relational Software Inc., (RSI), was chosen from several candidate
systems as a final testing model and has since proven to completely fulfin
the requirements. The relational model transforms a normally complex data
network (or "tree" structure found in the hierarchical and network DBMS'S)
into a relatively simple, easy-to-use, two-dimensional relation, or in more
basic terms, a table. These tables consist of a series of columns. A row of
the table is unique and is composed of the entries in the columns (not neces-
sarily all). Thus, the relational system employs the data itself to establish
relationships among data items rather than series of chain pointeus as found
in hierarchical and network systems. Due to the tabular nature of much of the
different data sets in the DIS (i.e., data catalogues, ancillary data, order
files, etc.), the relational system proved to be the most feasible method of
managing these types of data.
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In addition to the tabular structure, she celational model also offers in-
creased flexibility in expanding individue™ *r:les as well as the data base
ftsel f without the need for the t1oxdi gy F » particular table or the entirve
data base. With a network or hier&: vhivai zy.%tew, these additions are diffi-
cult to make due to the complex nature of ‘b3 *inks in the data structure. In
other words, additional columns can be appénsvd to existing tables as needed,
new tables may be created, and old tables 14 o »»lational DBMS may be deleted
without the need to recreate or reconfigure she entire data base.

The typical relational data base managsmeas system also possesses an online,
integrated data dictionary. On the user level, this feature can be thought of
as a table of contents to the data base itsel{. The tables comprising the
data dictionary are part of the relational system and are automatically up=-
dated as new relations are created or deleted and as old ones are modified by
the users. In other words, all data wanaged by ihe DBMS must possess a defini-
gign gn the data dictionary that can be ascert:'nel by any valid user of the
ata base,

3.2 ORACLE DBMS
3.2.1 Query Language

ORACLE employs the English-like structured query language (SQL-2) for the
query, manipulation, definition, and control of the data in the datu base.
This language was developed and extensively documented by IBM in 1976 for use
in 1ts own relational DBMS. Through the use of this language, the user may
request data from a particular table under certain parameters, insert and
delete data from tables, create new tables, and grant or revoke privileges to
new users.

Two 11lustrations of typical SQL queries are presented in Figure 4. In the
first example, a selection is made from the ORACLE table TABLE_COM, a relation
composed of all tables created in this particular data base, annotated with
conments about their contents. The two clauses 'SELECT *' and 'FROM
TABLE_COM' instruct ORACLE to output data from all ('*') columns in the table
TABLE_COM. The 'ORDER BY TABLE' clause specifies that the rows are to be
displayed in alphabetical order accordfng to those entries in the 'TABLE'
column. In the second example, the 'SELECT *' and 'FROM COL' clauses requests
all columns to be displayed from the ORACLE data dictionary table COL. The
additional 'WHERE TABLE = 'OCCUPANCY'' clause specifies that only those rows
in COL ghat have entries in the TABLE c¢olumn equal to 'QCLUPANCY' should be
outputed.

In the first example, since no WHERE clause accompanied the query block, all
rows were listed; however, by using the WHERE clause in the second example,
only the few rows possessing the restriction will be returned. In other
words, a typical SQL query block consists of two or more statements: a SELECT
clause 1isting column names to be returned, a FROM clause 1isting the table(s)
involved in the query, and other optional clauses, such as a WHERE clause
specifying any criteria (i.e., ¢, >, =, etc.) to select rows from the table.
Thus, the SQL query language is relatively easy to master, yielding results in
a meaningful mannar.
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FILE IHFORMATION EOR EACH TAPE IN DS ARCRIVL

LAGEUN LASER DATA CATALQGUL TuP juth

LAGEUS LASER DATA CATALQGUE FuR 1977

LAGEUS LASER DATA CATALOGUL PUR 1974

LAGEUS LASER DATA CATALOGUL FUR Lu?®

LAGEFUS LASER DATA CATALDGHE THR 14a)

LUHAR LAQER CATALUGUL O NONDAL PUINT DATA FuR 1969 THROUAH 197§
LUILIATS LASER CATALUGUL UF NURDAL PUINT DATA FUR 1970 THRUUGH 100}

WA LASER CaTALUGUE UP afitILLARY DATA FUR 1976 VHROUGH 1975

LULIAL LASER CATALUGUL UF ANRILLARY DATA £ 1976 THTQUGH jong

INDEX UF MAPS AVAXLABLE To Tht CALBOYTAL DYHAMIGH PRUJEGY

LISTING OF STATIONS ARG THEIR SUCCLYAIVE UCTURYINE SYSTRAR

POLAR HOTIOR DAYA RECHIVEN ERUN L¥G FUR 197

PULAR HOTICN DATA RECRIVED ERUN LRG FUP 1977

POLAR HOTIOK DATA RECEIVED FROIN L8O FOR 1978

PULAR DUTICKN DATA RECEIVED ERUN LEG Full (979

POLARY NOTION DATA RECEIVEN FRON LG FuR g19p0

SYATIUN NUMKERS VRRSUS CTATION LOCATIUNY

HONTULY SUMMARY INFORMATION CUIRILLD FRUN LAGEUS_Tu

RONTHLY SUNMARY INFURNATION COMPILLD FRUD LAGELS.TY

MUNTIHLY QUNMARY INFURMATIHI CUHPILLD FRWUY LAGEWS.T0

MONTHLY SUMMARY INFURBATION CHHPILLD FROD LAGEUS.TY

RHOHTHLY SUMMARY INFURDATION GUARILLO FRIN LAGRUS B0

CATALUGUEL OF TARCH IN BIS ANGHIVE

35 RECORDS 3CLLCTED.

SAL>NCOMNERTY

i
COMPanw
COn>
(NN Y ]

SOL>GELECT W
SHLPFRON COL

DIGPLAY A LISTING OF THE CULURNN X0 THL QCCUPALCY TAULE

SHL>WHERE TABLE='OCCUPANCY'S

nL»/
TABLE

COLUMN

S TN T U O TN T O S U D O B O G D Sk e B O R 6 0 O SN S S O O O O 8 e

OGCUPANCY
OGCUPANCY
NGCUPANCY
URCUPANCY
ORCUPANCY

STATION
NANE
SYSTEN
SJDATE
ELNATE

Figure 4. Examples of SQL Queries
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3.2.2 Qperations

ORACLE offers four major operations for displaying data from specified tables.
The first is a permutation or reordering of all the columns of a particular
table. Columns are normally ordered in the manner in which the table was
originally created and expanded. The second operation is a projection or
selection of a subset of columns from the table. Often, all columns in a
table are not needed for a particular application, so extraneous ones need not
be specified. The third operation is a joining of two or more relations with
the one or more columns that they have in common (i.e., these columns contain
identical data elements). This join function is a powerful tool for data
manipulation and it eliminates much of the redundant storage that can occur.
Figure 5 depicts the joining of the LAGEOS 78 table and the STATIONS table in
order to annotate the station number (in the LAGEOS 78 table) with its loca-
tion (from the STATIONS table). The clause 'WHERE TAGEOS 78,STATION-
STATIONS.NUMBER' instructs ORACLE that these two columns Contain identical
information and are to be equated. The last type of operation is called a
composition. This is identical to the join but the common domains are not
specified -for display in the query. If the STATION column of Figure § were
not specified in the SELECT clause, the query would then be termed a composi-
tion. The fields referenced in both the join and composition operations
should be imaged (indexed) to allow for a faster query response.

3.2.3 Utilities

ORACLE offers several useful utilities for ease in display and input of data.
These utilities can be used by personnel with a good knowledge of ORACLE to
aid others who do not possess such training. An example of one such utility
is the Interactive Applications Facility (IAF). This feature allows a user to
enter, retrieve, or modify data base tables via a screen display. The dis-
play may consist of several screen pages. These pages can be enhanced with
text data for readability and instructional purposes. Through the use of the
terminal keypad (available on DEC VT100 and VT52 terminals), the user may view
or enter data without knowledge of the SQL query language. Screen pages car
be designed to reflect the formats of input documents to facilitate the entry
procedure by a data clerk.

A second ORACLE utility is the Report Writer and Text Formatter. This feature
allows personnel to use the data base information (through SQL queries im-
bedded in a set of instructions) to construct formatted reports. These re-
ports can be enhanced with text information, tabular and columnar headings,
suTmar% information, et cetera, not easily acquired from a simple query in the
SQL mode.

A third ORACLE utility is the Host Language Interface (HLI). Here, SQL is
used as a sub-language in a host programming language, such as FORTRAN, COBOL,
Language C, PL/1, or Assembly language. This interface is accomplished
through a series of program calls that allow the user to make any valid SQL
query. The HLI programs employ these program calls to log on to the ORACLE
data base, open buffer areas to accept information from the SQL calls to the
data base tables, make and execute SQL calls, obtain descriptions of the

11



ORIGINAL PAGE IS
OF POOR QUALITY

SNL>HCUNMERT

cot>

CONP RN QULRY AND DYSPLAY THD Jululit G- b LARLNS TR TABLE vITH THL
GO STATIONS TABLE

chny»

chv> N

S5RL>SELECT STATIDN;LM&ATIUN,S_DA?h,ﬂUﬂ_?uﬂ

SAL>FRUM LAGLOS_78,STATIONYG

SRL>WHERE [LAGCD&,?&.STATIbw:STATIQnG.NUth"1

SNL> AND [S_DATL >= 780210 AND GLDATE <= 7R0220);

SQL>/

STATICN LUCATIUN STk NEETIEY
9921 MT, HUPKINS, ARIZGNA Theiy o el
9921 MT, HUPKIUS, ARIZUMA 7Lusid 104
994% NNROKRAL, AUSTRALIA (RIS 74
9907 ARCQUIPA, PCRU Thngie 19
7084 DUCHS VALLEY, CALIFORLIA Tl b,
7084 GUENS VALLEY, CALIFURNYA Ui 14
7084 MHCHS VALLEY, CALIFORHIA T60eLh e
7084 NHCNS VALLEY, CALIFORUIA 7ML 1008
7084 DMENS VALLEY, BALIFURNIA TLUmRLh a3
7084 NLUENS VALLEY, CALIFURNLA Thndie ]
9921 MT, HUPKINS, ARIZUNA Thnale 13
9929 NATAL, GRAZIL TLndib 110
9921 MT, HUPRINS, ARIZONA ThedL? ag
9921 MY, HUPKItS, ARIZONA ThoRLT 10
7091 HAYSTACE Ulies MASS. TunQ1d od -
9921 MY, HOPRINS, ARIZGMA Thnld 03
9921 MT. HOPKIuS, ARTEGNA THaRA0 13
9924 MT. HUPKINS, ARIZONA THhoeld 50
9921 VT, MOPRINS, ARIZUNA Thnei9 12l
9943 ORRORAL, AUSTRALIA Tun2i9 Hh
9921 MT. HOPKINS, ARIZONA THnRR0 165
9921 MT, HOPRIuS, ARIZUNA TR0 b

22 RECORDS SELECTED.

Figure 5. Bxample of the Joining of Two Tables
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fields and "bind" them from SQL statements to ?rogram variables, fetch appro-
priate rows after a successful SQL call, and close the buffer area and log off
the ORACLE data base.

Examples of uses for each of these utilities in DIS applications follow.
4. IMPLEMENTATION
4.1 DBMS APPLICATIONS

4.1.1 General

As discussed earlier, many of the different categories to be managed by the
DIS can be handled efficiently through the use of a data base management
system such as ORACLE. These categories include the data catalogues, both
laser and VLBI, project management data, for the use of scheduling and per-
formance evaluation, and ancillary data concerning information about both
laser and VLBI sites and systems. Examples of each of these items follow.
Since the majority of the preliminary work on the DIS was conducted using data
2K$11ab1e from laser measurements, the examples will indicate applications in
s area.

4.1.2 Data Catalogues

The data catalogues available in the DIS give the investigator a listing of
the available laser data for each satellite used by the project. From these
catalogues, an investigatu, can select data to be ordered that will be most
useful to his particular application. For example, the laser data catalogues
for the Lageos satellite are organized on a one catalogue per year basis.
Because of the simple tabular format of the existing catalogues, they may be
easily inputed to the ORACLE data base. Through a host language interface
program each yearly catalogue was loaded into a table in the data base. For
example, the Lageos catalogue for 1979 is contained in the table LAGEOS 79,
and is composed of the columns presented in Figure 6. The CODE column con-
tains a one or two character code, in reference to the quality of the data,
which can be referenced in the table DATA COM (or the tables may be joined).
This column is initialized to 'A' (for 'No comments received at this time
concerning this data') when the catalogue is loaded. As scientists and in-
vestigators use the data, or as new versions of the data are issued, they can
inform the data manager about its quality and the code can be reset to reflect
this update. In other words, the data presented in the catalogue are expected
to be useful, until information returns from investigators stating otherwise.
A sample query to the data catalogue (for Lageos in 1979) is presented in
Figure 7. A query to the DATA COM table is also presented to illustrate the
data quality 31ag feature. -

After an investigator views the results of a query, such as the one presented
in Figure 7, he may decide to order selected passes from the 1ist. He may do
this in one of two ways. The first method is to use another SQL query that
will insert lines into an order-file table (ORDER FILE) also present in the
data base. A listing of the columns in the table, as well as a sample query
for insertion are presented in Figures 8 and 9. In order to ensure that the

13
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LAGEOS_79 TABLE

* * * * * *
STATION | S DATE | S_TIME | S SEC |EDATE | € TIME | ESEC | NUM OBS | SAT NO | CODE |[TAPE_NO | FILE_NO
NUMBER | NUMBER | NUMBER | CHAR(7) | NUMBER | NUMBER | CHAR(7) | NUMBER | NUMBER ! CHAR(4)|CHAR(B) | NUMBER
COLUMN DESCRIPTION
STATION FOUR-DIGIT STATION NUMBER
S_DATE START DATE OF LASER OBSERVATION (YYMMDD)
S _TIME START TIME OF OBSERVATION (HHMM)
S_SEC STARTING SECONDS OF OBSERVATION (TEN THOUSANDTHS OF A SECOND)
E_DATE END DATE OF LASER OBSERVATION (YYMMDD)
E_TIME END TIME OF OBSERVATION (HHMM)
E_SEC ENDING SECONDS OF OBSERVATION (TEN THOUSANDTHS OF A SECOND)
NUM_0BS NUMBER OF LASER POINTS RECEIVED DURING OBSERVING SESSION
SAT_NO SATELLITE IDENTIFICATION NUMBER (7603961 FOR LAGEOS)
CODE DATA QUALITY CODE (EXPLANATION IN DATA COH TABLE)
TAPE_NO TAPE IDENTIFICATION NUMBER OF ACTUAL LASER DATA
FILE_NO FILE NUMBER ON TAPE OF DATA

*INDICATES INDEXED (OR IMAGED) FIELDS

Figure 6.

Format of the Table Containing the Lageos Data Catalogue
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SAL>HCCMMENT

cni>

COM> R QUCRY AML CISPLAY A SELECYIDH FoOM Tt 1979 LAGRUS LASLKD
comn> CATALUGUL

cOM>

COM>H

SAL>SELECT STATIUN, S_DATE, S_TXHE, SL8LE, PUNILS, POLL

SRL>FRUM LAGERALTY

SNL>WHERE [S_CATE >= 791001 AND S.DATE <= 79ih0%]

SOL>  AND NULOUBS >= 1005

SRL>/
STATICN S.DATL STIE S_SEC fun_ounrs cibk

7086 791001} 1057 a44,081¢ 1178 A
7091 791003 149 16,080¢C R4 B
7114 791003 511 $9.029% 59a A
7114 791003 1450 20,0293 1340 A
7063 791004 659 56,0471 67H B
7063 791004 1030 22,0800 o706 B
7091 791004 654 46,0520 1508 @
7091 791004 1032 12,0403 apnh 0
7066 791004 458 29.025¢ 5490 2
7102 791004 1038 19,0297 5480 A
7144 791005 1244 40.026¢0 Hag A

{1 RECURE® SLLECTED,

SOL>HCUMMENT

COM>

COM>nAxr GUERY AND GISPLAY THL cOlb CEFINMITIONS FRON THE CATA RLLEGTION

COh>

COM»H

SAL>SELECT CULL,CUMNMENTY

SALPFRUM DATACHM

SNL>WHERE COGC =

suL> SCLECT UNIQUE CNCE

SQL> FROM LAGLUSY

SAL> VHERE ES_DATC >= 791001 AHD S, DATE <= 791005}

SQL> AND HUN_DOBS »= 1007

SAL>/

CODE COMMENTIL

A NU CUMMCHTS RECLIVEC AT THIS TINE CONCERNING CATA
B DATA COLSINERED ACCCPTABLE
5 RANGE=DCPENGENT HIAS OK JUNC THRU RGV. 1979

Figure 7. Query to the Lageos Data Catalogue
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ORDER_FILE TABLE

w » K] w
TAPE_NO FILE_NO TABLE STATION S_DATE S_TIME NUM_08Bs USER_ID
CHAR(8) NUMBER CHAR(15) {NUMBER NUMBER NUMBER NUMBER CHAR(S6)
COLUMN DESCRIPTION
TAPE_NO TAPE IDENTIFICATION OF ORDERED DATA
FILE_NO FILE NUMBER ON TAPE OF ORDERED DATA
TABLE TABLE NAME (CATALOGUE) WHICH DATA WAS CHOSEN FROM
STATION STATION NUMBER WHICH GATHERED CHOSEN DATA
S_DATE START DATE OF SELECTED OBSERVATION
S_TIME STARTING TIME OF SELECTED OBSERVATION
NUM_08BS NUMBER OF DATA POINTS FOR SELECTED OBSERVING SESSION
USER_ID SIX-CHARACTER USER IDENTIFING CODE

*INDICIATES INDEXED (OR IMAGED) FIELDS

Figure 8.

Format of the Order File Table for the Lageos Data

Catalogue
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correct passes are chosen from the proper data tape when fulfilling the order,
the station, and start date and time, as well as the table neme (i.e., satel-
1ite and year) an. Lape and file numbers, are necessary information to be
stored in the QRDER FILE relation. The user's identification code is used for
accounting, shipping, and archiving purposes.

The second method for ordering data does not involve a user's direct queries
to the table through the SOL mode. By jnvoking the host language interface
program DATALOCK, the investigator can view selected records from the data
catalogue with his own input parameters and order specific passes from this
display. The user i{s prompted to submit the satellite, year, start and end
dates, and a minimum number of observations. After viewing the records per-
taining to these parameters (twenty lines at a time), the user is then
prompted to select specific passes for an order (if he so desires). This
entire process, both retrieval and insertion of data into the ORDER FILE
table, is performed through the DATALOOK program thus the jnvestigator has nn
need to possess 3 knowledge of the SQL 1anguage to query the data base, An
example of the DATALOOK process 1s i1lustrated in Figure 10.

The data catalogues in the ORACLE data base serve a second useful purpose in
that they can be employed to create monthly summary information for each year
of data present in the DIS. For the laser catalogues reflecting data from the
Lageos satellite, this summary information is calculated on a monthly basis
for each catalogue table in the data base. Figure 11 i1lustrates the format
of a typical yearly summary table. An example of a query to the LAGEOS_79
summary table ( SUMMARY_79), as well as a typical query to insert a record into
the table, are shown in Figures 12 and 13. A second use for these tables is
presented in the next section.

SOL> FCOMMERT

cht»

COM>»RAX GISPLAY THL INSERTION OF 1TCHS THTY THL URCER FILE FOF ARTA I THE
comy 1979 LABLNS LASER DATA CATALULBUYE

Chti»

COM>#

SAL>INSERT IfTU GROEN_FILE CTAPC L, FILL ity STATION, S_DATE, 8TINE, pe_tne)
SQL> SCLECT TAPE_ND;FILE,NO'STATION;S_UATﬁtﬁ-TIMﬁvHUN_U“S

SQL> FROH LAGEUS.TY9

SQL> WHERE [5.UATE >= 791102 ALL C_DATL <= 791107)

snL> AND NUM_LLS >= 5007

SRL>/
8 RECORDS CRLATED.

SRL>UPCATE DROCR_FILL

SRL>SET TABLE=‘L&GE03_79' WRERE TABLE=hULLG
3QL>/

8 RECORDS UPDATEU.

SNL>UPCATE ORCER_FILE
SQL>SET USER_ID='CEN1R3" WHERE USERIVN=HULLY

saL>/
8 RECORDS UPGATED.

Figure 9. Insertion Procedure for the Lageos Order File
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ORIGINAL PAGE 1S
OF pong OHAUTY

ENTER USLR ID USING FUR AT o 3 CLHLES
ENTER SATELLITC WAML:  LaGLUS
ENTER YEAR TO DU VICHLD USILG FUBHAT YY: 77

ENTCR FIKST CATE USING FURHAT YYilCD: 791112
ENTER SECOND DATE USIHG TURIAT YYRNDC: 791107

ENTER HINIWUL NULBER JF OBSLAVATIONS DCOIRENS 10

LINE SATELLITE  STATIUN DATL MUK < J0S .
5 7603901 7114 791108 381
2 7603901 7090 79i108 216
3 7603901 7686 791102 31
4 7603901 7997 795192 106
5 7603901 7690 791102 169
0 7603901 7690 794103 82
7 7603901 7091 794105 710
o 7603901 7115 794105 1114
9 7603901 7696 7941105 A4

10 7603991 7115 791105 166
11 7603301 7691 7914085 1412
12 7603901 7086 793195 385
13 76039301 7115 791108 1249
14 7603991 7691 791105 593
15 7603991 7003 791108 44
16 7603901 7691 791106 1524
17 7603901 7091 791106 1193
18 7603901 7063 701106 7
19 7603701 7907 791106 27
20 7603901 7086 7911v6 318

ENTER DESIRED LINE NUMBERS, "0" HEH URDER I8 CUNPLETE FOR THIS SLT
ENTER LINE WUIIBEKS 1
ENTER LINE NUIBERS 7
ENTER LINE MUNBERS o
ENTER LINE NUNBERS 11
ENTER LIHE HNU.IBER: 13
ENTER LIWE NULDLRS 10
ENTER LIHE MNUIIBEw: 0

LINE SATELLITE STATION CaTC NUILUOT.
21 7603901 7114 771106 4%
2e 7603901 7907 791107 90
23 7603901 7063 191107 6t
24 7603901 7063 793107 128

ENTER DESIRED LINE HUUBERS, "0" LHEN ORDER IS COMPLETE FOR THIS SLT
ENTER LINE NULIBER: 24
ENTER LIHE NUDIBCR: 0
Figure 10. Browsing and Selection Procedure for
Data in the Lageos Data Catalogue
Through the DATALOOK Process
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SUMMARY_80 TABLE

» » » » » »

STATION PASSES | POINTS MO PC MC

NUMBER NUMBER | NUMBER CHAR(2) CHAR(2) CHAR(2)

COLUMN DESCRIPTION

STATION FOUR-DIGIT STATION NUMBER

PASSES NUMBER OF OBSERVED SATELLITE PASSES OURING MONTH
(NUMBER OF OCCURANCES OF STATION NUMBER IN CATALOGUE
FOR THE PARTICULAR MONTH)

POINTS NUMBER OF LASER DATA POINTS RECEIVED DURING MONTH
(SUM OF THE NUMBER OF ORSERVATIONS FOR A STATION IN
CATALOGUE FOR THE PARTICULAR MONTH)

MO MONTH OF STATION OPERATION (MM)

PC PLATE CODE OF STATION (1i.a. 'NA' => NORTH AMERICA)

MC MINIMUM CODE CORRESPONDING TO NUMBER OF POINTS RECEIVED

FOR PARTICULAR MONTH (i.e. ‘L' => LESS THAN NUMBER
REQUIRED, 'G' => SUFFICIENT NUMBER OF POINTS OBTAINED
FOR MONTH)

-

*INDICATES INDEXED (OR IMAGED) FIELDS

Figure 1l. Format of the Table Containing the

Summary Information for the Lageos
Data Catalogue
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gnL>ﬂCOWFENT

OM>

ggﬁ>tt* QUERY AND RISPLAY INFURBATIDH IM THE 1979 LAGEUS SubinpRY TaAuLr
>

CiM» i

SOL>SELECT »

SEL>FROM SUMILARY_ 79

SPL®WHERE MN='01' oR HO=togt;

SQL>»/

STATION PASSES FOINTS HMC pe e
7962 3 196 0% PC L
7063 b} 29 ul hA L
7834 2 59 ul EuU L
7907 10 268 01 8SA L
7921 9 30 a1 NA L
7929 & 138 01 SA L
7943 10 1215 o) AU ¢
7062 10 e480 02 pe ¢
706X 8 1741 v NA C
7101 3 469 ne HA L
71032 3 226 N2 HAa L
71904 1 698 02 NA L
7834 3 ho2 d U ¢
79907 10 602 02 SA C
71923 8 137 e BA L
7929 7 25¢ 02 SA (.
7943 24 3897 u2 AU C

17 RECORDS SELLCTED,

Figure 12. Query to the Lageos Summary Table

20

"y e TOTE— . [ B R P, At o e e
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SQL»#COMMENT
Ci'M>

CNN> Rk CISPLAY THE INSKRYINN OF LTCHIS INTU THE 1979 CATALUBUE SUMBARY
Chm> TADLE FOR SEPTEMBER

COtp»

cOl>H

SOL>INSERT INTO SUMNMARY _79(STATION,PASSCO, PIINTS) ¢

seL> SELECT STATICN,COUNT(STATION) , SUNCHNI_USS)
SnL> FROM LAGENS_79

SQL> GHERE [S_DATE »= 790001 AND S_UAaTE <= 7909320)
SnL> GROUP BY STATION;

SLy»/

9 RECORDS CREATED.

SOEL>UPDATE SUMIARY_T9
SOL>SET MD='09!
SAL>WHERE MOsNULL;
SAL>/

9 KECORDS UPDATED.

SAL>SELECT STATIUN,PASSES,PLIINTS, O
SEL>FROM SUMIANY_79
SAL>WHERE 10='09"';

S0L>/

STATION PASSEL FEINTS MmO
7063 ) 2¢ 10477 49
7069 a 171 09
7086 ! 1061 09
7091 10 7990 09
7096 Q 986 19
7114 e 9293 v9
7115 1 9 19
7907 - 905 09
794X 5 350 n9

9 RECORDS SELCCTED.

Figure 13. Insertion Procedure for Lageos Summary Table
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These laser catalogues for 1976 through 1980 for the Lageos satellite were
inputed on a yearly basis and their respective summary tables were created
after the tables were loaded and interrogated to ensure validity. The
catalogues for 1981 and later years will be inputed each month and records
will be inserted into the appropriate summary information table. Since the
Lageos satellite is the prime target for the laser stations employed by the
project, it was necessary to stor2 these catalogues in yearly increments.
However, other satellites (e.q., Starlette, BE-C, and GE0S-3) do not collect
as much data, and thus their catalogues can span greater time intervals. This
is also true of data acquired from the lunar laser observations.

When adata are to be requested from the data base for examination, it is often
necessary to gather ancillary inferuation, e.g., station coordinates, site
calibrations, et cetera, in order to carry out the appropriate computations
using the data. Figure 14 {1lustrates a query to the tables COORDINATES and
CALIBRATION to gather this informatic't for the results presented in Figure 7.
This information was inputed into the system from survey sheets completed
after a new laser system occupies a particular station. Although the station
coordinates do not change, the calibration infc mation must be ascertained
each time a particular MOBLAS or TLRS system occupies a new site,

4.1.3 Project Evaluation,Information

4.1.,3.1 Baseline Results. An important function of the project is to evalu-
ate and present information on past performance, as well as information on
future scheduling of laser and VLBI sites and systems. Although many investi-
gators may be satisfied with the knowledge of what data are available (i.e.,
by interrogating the data catalogues), others may be interested in vicwing
data availability on an "end product" level. In other words, gathering data
from an analyzed point of view--determining what data can and should be used
to extract a final, analyzed measurement. This would be a logical step to be
performed prior to querying the data catalogues. For example, an investigator
may wish to know what Lageos laser data are available to determine a baseline
between two specific plates, or stations, during a particular time interval.
Since the baselines from laser measurements are (or can be) caiculated on a
monthly basis, the data base summary tables would indicate what data are
available to determine a baseline between stations. Thus, the question can be
answered through a query to the data base. An example of such a query is
shown in Figure 15. This query uses the ORACLE operation of a "self-join" in
which one table is "divided" into two tables and a join is performed using the
MO, or month column. In other words, the information that these two "tables"
share is contairned in the MO domain; the 2 months must be the same in order to
establish a base’1ine.

However, not all of the prospective baselines listed here can be calculated.
Due to the data requirements of much of the software that performs the data
reduction, orbit determination, and final baseline calculations, a minimum
number of points (values that are dependent upon the laser system puise rates)
is required for a month. This minimum number depends on the type of laser
system being used at the station; i.e., whether it is an SAO, GSFC, or TLRS
system, and during what time period the measurement was performed, since the
systems have been upgraded over the years. More precisely, at the present
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gpu»ucumnnnr

1>

COH> A CISPLAY THL STATION CUORDILATES abl SYLYLM CALIURATIUM JHEGHBATIUM FuR
CON> THE DATA SLLEGTION

AT

Crut# ‘

SOL>SELECT STATYUN, LUGATION, LATITUDL, LUPGIT'Dh, S ATL

SUL>FRUN CODRDINATEY

. SHLPWHERE STATION =
soL> SCLECT uhXuut STATION
S0k FROM LAGLLS.LTY
sy BUERE TS.0ATE »x 794001 AND S UATE <= T9lul4)
JaL> AND TIH_DBS »= 1007
S0L>/
STATION LUCATION LATITURE LUNGXTUOER 9_UATE
7086 FURT DAVIS, TUXAS N30 &6 Su, 0438 k@55 59 Ca. 330 6/19
7091 HAYSTACK UNS., MASS, 8 a2 27 21,3420 R 204 30 40,7870 11/77
7114 OWENS VALLEY, GA, AT 13 NT.4a51 B o2d) 4R eH.T0)B VAL
063 NADAZGSPO=RURN, MO. N 49 00 12,9817 b 208 10 18,0329 1473
7096 ANCRICAN SANDA 5 14 D0 35,365 k1G9 16 34,7344 1419
7102 NACAZGSFO=BORF, ND. H 39 03 13,9078 & 208 10 17.033% 7/78
& RECORDS SELLCTED.
SNL>SELECT STATION, NAHL, QIRECTION, UP
SHL>FRUM CALICRATION
SPL>WHLRE STATION =
soL> SCLECT uUnXQuUL STATION
SQL> FROM LABLUS.I®
SQL> WHERE [S.DATE & 791001 ANL S.UATE <8 7910ChH)
SaL> AND dUD_LBS *= 1007
SQL>/
STATION NAME  DIRECTION up
7086 TLOLIO0E & 1,580 W 01400 3,530
. 7086 MLOL09 H U.007 W 0.007 3788
7091 MLOXOS 0,000 E 0.00% 3.T46
7094 MLOTOR & 0,040 W 0,003 e384
7144 MLO211 8 0,003 W 0.00H S.088
: 70635 STALAS 0,000 D000 3,040 X
et 7063 STALAS 0,000 ti, 000 Jeb40 Y
7086 MLOGO2  0.00C 0,000 KISQL

8 RECORDS SELCCYRD,

i Figure 14. Queries to Cooxdinates and Calibration
Information Tables
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cot>#

ORIGINAL PAGE 1S

QUERY AL DIUPLAY THS POSSILLL JAGLLINEYS I 1979 PO STETIOUS I Tho
PACIFIC TU GTATIONG Id AUSTRALILY

SQL» SELIKET PACIFITATICU, PoLOCATION, PACIF P ITUTH, ALY ATATICE ALLLEATION,

SQL»

SQLPFRGA SUMARYLTS PACIT BUIHARY LT9 AUS,
SULSWHLRL [PACITSSTATIUHSPWLUIBER ANG AIS

AND (PACIF.PCS'PC! ALL AUS.PC='AUY)
Adl PACIF JHI=AUY, U

SuL»
SaL>

ASSJRUTATS, PACTE LilU

SHL>ORDER 8Y PACIF.UQ;

SQL>/
STATIOUN

7902
73062
10062
7002
1210
70062
7210
724U
1210
7096
7210
7096
7096
7210
7996
7210
7396
7e10
7996
7210
736
7210

22 RECORDS

LUCATION

L Y N L L L T L DL L 2

SAY DIESU, CALIPUIIA
SAl LIESY, CALIPWMGITA
SA DIESU, CALITULIMIXA
SA'l DIEGU, CALIFURIIIA
AN, HAWATL

SAY CIESU, CALIFWHITA
JAUT, JAAMAIL

JAUT, dAANWAXI

JAUT HAUATI

AIERICAN Sailda

AT, AAMATI

MILRICAN SAlUJA
ALRICAN SaHdA

HAUY, dAUALI

MIERICAN Saitdh

dAUT, HAHAILX

AHERICAMN SAUOA

JAUT, HAUATI

AMERICAN SANUA

AU, HAWAILL

MIERICAN Sallak

MAUT, HAWAII

SCELECTED,

Figure 15.

POINTY YTATION
G 7904
R T8
Tuh 7943
70ud 7403
Bl 9404
129t 7943
2us 7900
78 Tk
Tl 79400
1900 TS
61y YRLUN]
4L o
o3 709w
129 7090
Thul 7903
106 7903
1t 7943
1009 7900
NLD K] 7094
348 7090
2493 T3
RETH] 7903

STATIUHG Py STATIONDS A
SUTATIONSAL UG

LGEATIGN

PUINTS

i v 6 W O e T A s 0 e B T e B o e

URRURAL, AUSTRALIA
VRRORAL, AVSTRALTA
JRRORAL, AUSTRALIA
INRONAL, AUSTRALIA
UNRUNAL, AUSTRALIA
ulRPORAL, AUSTRALIA
WRRORAL, AUSTRALIA
GRRUBAL, AUSTRALYA
URKRUMAL, AUGTRALIA
URRURAL, AUSTRALIA
URKURAL, AUSTRALIA
UlRURAL, AUSTRALIA
YARDAGADCE, aLSTRALIA
VARRACADCE, aUSTRALIA
JNRURAL, AUSTRALIA
JRRORAL, AUSTRALIA
QNRUNAL, AUSTRALIA
JOROKRAL, AUSTRALIA
YARRAGADUE, aUSTRALIA
YARRAGADUE, aUSTRALIA
JRROKRAL, AUSTRALIA
ONBOSAL, AUSTRALIA

Query Display of the Possibhle
Baselines Between Two Plates
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1218
3597
32006
1099
1099
20h0
2000
1610
2432
avay
a6y
imne
3115
3115
1hH4
1Hu
233
233
4715
4715
963
M3




time at least 1000 points are required from GSFC systems, 600 points from TLRS
systems, and 400 points from SAO systems. The column MC (minimum code) con-
tains values of 'L' (less than) or 'G' (greater than or equal to) to indicate
whether the conditions were satisfied for the respective system. A sequence
of SQL queries (Figure 16) is used to update this column in the summary
tables. A query employing this indicator is illustrated in Figure 17. Here
only those baselines in which both stations have the required minimum number
of observations (i.e., MC column values equal to 'G') are selected.

In addition to the SQL queries, the ORACLE Report Writer has been used to
format these results into a concise, informative report. A set of SQL queries
similar to those discussed previously were imbedded into a set of instructions
to create the more visually appealing report shown in Figure 18. Through the
Report Writer, the basic queries were annotated with titles and columnar head-
ings and sub-headings. As in the SQL query, this report presents the number,
location, and number of points taken for each station during the specified
month. By once again using the MC field, the stations not having the required
number of points to compute a baseline were excluded. An additional query was
added to Report Writer instructions to provide summing information on the
outputed table. Although all of the information presented in this dual-table
report can be extracted from gueries while in the SQL mode, they can be dis~
played in a more informative fashion through the use of this utility. Also,
these reports can be generated for subsequent years as well as between varying
plates and stored in separate fields. In other words, the report need not be
"generated" every time an investigator wishes to view data on baselines be-
tween two plates during a particular year; he need only list the contents of a
specified file.

A third mode for presenting information on available data for baseline and
other analyzed data applications is the calendar-type formats presented in
Figures 19, 20, and 21. These tables were constructed from the QRACLE summary
table SUMMARY 79 through the use of the Host Language Interface programs
CALENX, CALENDAR, and CALENED. Figure 19 represents all monthly data avail-
able for 1979 by a series of XX's in the appropriate station and month cross-
Tocation as well as a total column for 1isting number of months a particular
station was operational. Figure 20 represents the data in a similar manner
but lists the actual number of points taken from a particular station during
its respective months of operation. Figure 21 also uses this format, but the
minimum-number-of-points requirement was appended to the SQL statement in the
program call. Charts such as these give the project scientist and investi-
gators an overall view of the laser network observations during a particuler
year. After generating calendars such as these over a several year period,
patterns of non-operation may be detected for certain stations during specific
months of the year. This type of information would probably indicate periods
of inclement weather for laser operation. Hence, TLRS and MOBLAS units should
not be scheduled for visitation to the sites displaying such patterns during
those months. Also, charts like Figure 21 give the investigator another
method of determining what data are available to compute baseTines. For
example, by scanning the month of Cctober (10) column, seven stations with the
appropriate number of points for baseline calculation are located. In addi-
tgon, these charts present the possible baselines for the entire network,
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ORIGINAL PAGE IS
OF POOR QUALITY

SQUL>¥CUMIENT

CUM>

COMPAmx DISPLAY TiL UPLATE TO THL BINTICWD QUBECR OF POILTS COLUNM
coM> ("1C) FIR THE 1979 LACEUS SULIMARY TAWLE

COM>

Cud>w

SQL»UPDATE SUIIARY_T?

SQL>»SEY {ic="'L"

SQLAWHERE [POINTS < 400 AND STATIUN >= 7900)
SuL> Uk [POINTS < 1000 AHL JSTATICN < 7900);
Subk>/

47 REGCIDS UPLATED.

SWL>UPCATE SU'IMARY_79

SQL>SET IC='G! )
SQL>WHCRE NC=HULL;
SuL>/

70 RECURDS UPLATED.

SOL>SELECT w
SQL>FROA SUCIARY_T?
SQL>WHORE MU='09';

sQL»>/

STATIUN PASSES PUIMTS 116 PO LIC
7063 24 10477 09 NA U
79069 by 171 09 NA L
7086 1 1061 09 A ©
7091 16 79690 09 NA &
7096 ™ 86 09 PC L
7114 LI 9293 09 LA
7115 1 9 06 NA L
7907 az 905 09 SA G
7943 5 350 09 AU L

9 RECORDS SELECTED.

: Figure 16. Procedure to Update the Lageos
; Summary Information Table
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ORIGINAL PAGE I&
OF PCCR QuaLiy
UL ¥CO.IENT

COH> #nn GUERY AND DILPLAY THD PUGSILLL DAJLLIICI I 34979 PuR ST.TIMY 14 T

cut> PACIFIC Tu STATI0AS Ii AUSTRALXN HBYCI AVE E4GUCH PRIUTS Mok COMPUTATIOM
LUt

LOH»# o

SOL2SELECT PACIF.STATIONPWLOCATION PACIF o1 MINTS, AUS . STATI0 AL LECATIUN,

BuL> AUS PUTHTS PACTT o110

SULXFRUN SUNHARYLTY PACKD  SLIOAKRYLTY AUD,STATIONS PySTATI NL A
SGLORHCRE (PACIFLSTATIOUSP LUIBEDR ANC AUSLSYATIONZAthibuL)
SOL>  AJD IPACIPPS='DPCY ALL AUS.PCE'AU')

SGL>  Awb PAGIF MJ2AUS U

SGL>  AWD [PACIF.MES'GY AL AUSGIC=GY)

SOL>URCER bY PACIF.I0;

SGL>/

STATIUN LOGATION PUIHTY STATIO | LOUATILY PUINTS MD
T002 SAN VIEGU; CALIPULMiIXA 2440 79048 GRRORAL, AYSTRALYA 3507 Q2
7002 A DIESU, CALIFLITIA 78454 T8 uRRURAL, AUITRALIA 1009 04
7002 SAL DIEGU, CALIFLIIA {agy 7943 CRROKAL, AULGTRALIA 2060 0%
7096 ANERICAN BAIUA 1900 943 URRURAL, AUSTRALIA fed4 08
1096 AHERICAN SAMUA 4403 7090 YARRAGACLE, AUSTRALIA 3115 10
7096 AUERICAN SAlluA 03 799 YARRAGADCE, aUSTRALIA 4715 12
7210 MAUL, HAUWALL hELS! 709 YARRAGADLE, AUSTRALIA 4715 e
7096 AULRICAN SalNA 7493 7904 ORRURAL, AUSTRALIA 963 12
T210 JAUL, HAWALT 1341 943 URRORAL, AUSTRALIA 3 12

9 RECORDI SELECTED.

Figure 17. Query Using the Point Number Indicator in the Lageos Summary Table
whereas the tables generated from the Report Writer utility were constructed
to provide information on only those baselines available between two specified
plates.

4.1.3.2 Project Management Data

4.1.3.2.1 Crustal Dynamics Library Index. There are several other areas in
which the ORACLE data base can serve the project. An example is in the area
of project management. Since many scientists are involved with the Crustal
Dynamics Project, a 1ibrary of all published papers is being maintained by
administrative personnel. In addition to scientific papers, this library also
includes any other papers and memoranda relative to project management. After
discussion with the personnel involved in the maintenance of this library, it
was felt that a tuble in the ORACLE data base could easily and efficiently
house an index of items contained in the Crustal Dynamics Project Library. A
listing of the columns in the table CD_LIBRARY is presented in Figure 22.

Each item is uniquely identified by a control number, which has the format
'CO####'. Thus, this column was a logical choice for a primary key, or rath-
er, the first indexed field. Since the title of the library item can tend to
be rather lengthy, it was split into three separate, fifty-character fields;
the later two may be null (empty). A sample query to the library index is
illustrated in Figure 23.

Since the entries in the library index tend to consist of relatively lengthy
character fields, inserting data to the table through the SQL query language
can be rather tedious. Therefore, a screen form was created through the use
of ORACLE's Interactive Application Facility (IAF). The creator of the appli-
cation form invokes the Interactive Applications Generator (IAG) and responds
to a series of questions for each field that is present in the data base table
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ORIGINAL PAGE 18
OF POOR QUALITY

LlwdAl PLATL T W P 1

GASLLEGLD Wit oTATING I3 THL fauIlIU Tv STATIGG TN ANETHALIA
LELAVALLS Fredr oL iabritt Ll GhTE

Wik FASIFIC TLOAMETEAL XA ruring
STATIU LOCATI N GTaT il LICATIN LIkTh
7068 SAY LILG), CaLlbarala TH4s GETuBAL, aLUTRALLS N2
7060 SAT PILG); CaLllabgla T3 VEEIPAL, aboTiadlLIA L
7062 SA4 LIULL, CalIPtinda T3 CILAOLAL, aUSTEALTA 05
7090 ANLIICAw SANUA 7210 Yordananhl,y AVGTOALTA i
TOYL  ALIICA SAbJA Tuy VeLRAGALLL, AUOTEALIA 18
7090 At L8an Gal JA 7913 CEEONAL s oLUTHALLA ]
7096 AMeRICan SAPUA 79493 DAL, aUSTRALYA 12
7210 HAUYI; dAgAlX Ty YELPAGALLL, A8TRALIA 12
7210 AUl dAdNRT 1913 CINURAL: wUGTRHALTA 1
TLTALY
PRI PACIFIC Ti AUSTHALIAN HU G LTS
STATIO.G HTATION O LanhURLEOHTYS

7002 T94a M

1096 [l K

7090 Than K

D 7210 ToUv 1

7210 YA LR !

TUTAL NUCLR JF HUUTHLY BLASURLYLUTS Uit wprLps: 9

TuTal L4900 ul PUSHIDLE dAGLLIEES: 5

Figure 18. Report Formatting the Raseline Display
Al . Between Two Plates
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STATION
NUMBER

7051
7062

t-4
>
o

N N
I e g o i o o
) OO
E-3V RV F R

ORIGINAL
OF POOR

PAGE IS
QUALITY

MUEGTHS OF UPLRATIUY POR LAJER STaTICaS X 1979

LUCATION

QUINGY, CALIFULTIIA

SAN DICGU, CALIFURNIA
GRLUENSELT, HARYLAND
PATRICK AFBy PLORIDY
DEAK LARLe UTAQ

FORT DAVIS, TLXAS
YARKAGADEL, AUSTRALIA
HAYSTACK UByr 11ASS,
AMCRICAN BAIIDA
GREENAELT, HARYLAND
GREENOELT, LARYLAHD
GREENOELTs HARYLAND
GREENBELT, HARYLAND
OWENS VALLLY, GALIFORNIA
GOLDSTONE, CALIFORNIA
HAUL, HAUALI
KOUTWIJCK, HETHERLAUDS
HETTZELL, WCST GLRIANY
AREQUIPA, PCRU

IiT. HOPKINS, ARIZONA
HATAL, BRAZIL

URRORALs AUSTRALIA

a4t 03 O0s 05

XX %X XX
XX Kr XX ROXX
XX X% XX X2 OXR
XX RX
XX A% XX
X% XX XX
XX aX
X XX XX
XX XX XX
XX XX X
XX XX RX
R XX
XX XX X% A XX N
X% Xx XX ®X XX
XK XX XX XX XX XX
XX X% XX XX XX XX

LTI P OPLRATICN
T N M

(3
"

b ¢ X
XA

"

XN X
Xh Xa
Xt

Xn X

XX
XX

XX

XX
XX

XX
XX

XX

XX

Figure 19, Calendar Report of the Monthly Lageos Data Using

SYATION
NUNBER

BORTI

LOCATION

YYINEY, CALIFUKNIA
3AUF DICGU, CALIFORHIA
GREENDELTy 1ARYLARD
PATRICK AFO, FLORIDA
BEAK LAKL, UTA

FORT DAVI3, TEXAS
YARRAGADCE, AULTRALZIA
WAYSTAGR UBe, LIASD,
AUCRICAR 3AIDA
GREENOCLT, HARTLALO
GREENJELT, 1IARYLAND
GREENAELT, HAKYLAND
GREENJELT) MARYLAND
UMLNS VALLEY, GALIFORNIA
GOLGSTUNG, CALIFORKIA
MAUL; IAUALE
KOOTHEJCK, HEYNCRLAUDS
HETTZELL, WEST GERMANY
ARLOUIPA, PERU

11T, HOPRING, AKIZONA
{IATALy BRAZIL

VRRURALy AUSTRALIA

Figure 20.
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UF OPLRATION FOR LABLR STATIONS N 1979

] ne [}
171 208 dawd
t9¢ 2800 705 vAul R0
20 1741 0102 1A561 d9eR
168 304
359 260 J8uh
409 1943 sl
D50 1018
206 Rads dard
698 816 832
94 2ah
9 667 bl
(1] a3
268 LT 202 1308 317
80 13 107 184 109
138 250 39 b3 a8
{218 3997 32%h 1099 Jobd

TONTHS OF DPERATION
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18 191

M 618
[ I

1610 2432

Number-of-Points Format
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o e

na

a1a

1359

59
2604

1o 1t
XX XX
XX
XX RX
XX
XX XX
XX XX
XX RX
XX X
XX XX
XX AX
XX 1X
XX X
XX XX
The 'XX'
99 1w
104711 140A3
17} 129
108} Bkl
‘ i
1990 228190
Q8h  Adk)
$40
9293 268is
a 11914
12%
%05 1he
2
350 1h8

KOs UF
12 HONTHA
3
4
X 9
9
5
XX 4
XX 2
X 5
XX 5
3
XX 5
3
3
XX L
XX 4
XX A
3
hi
XX 12
5
XX 3]
XX i2
Format
1 12
uATE  1AT4Y
HAOT  H19N
amns
23935 20240
1238 5403
4990 17373
11262 15644
30082 1ANST
1909 334)
154 493
41 1]
ass 983

Calendar Report of the Monthly Lageos Data Using the




ORIG!VAL PASE 19
QF POOR QUALITT

BUKTEG oF UPLEHATION FOR LASFR STATIONG 1M §1912

ITAYIIN HDGTIY OF DPERATION

HuMstn LUGATION [} 9% 03 n % * o7 L1 L L] 10 13 12
1051 QUINEY, CALIFURHIA w808 2490
1062 SAH DIEGU, CALIFURNEIA 2480 7841 kw
1063 GREENJELT: HARYLAND 1743 182 14508 B2 SOATT  15UAT  MATA 13TMY
7049 PATRICK AFB, 1LORIDA
r082 UEAR LANL: UTAn T R 1 931 1194
1088 FORY DAVI3: TLXAS 106 AdAL  BAOYT 6199
1090 YARRAGACLL) AULTRALIA 3148 AT1S
9 HAYSTACH QBee LAB3G 1236 7990 22610 393§ 20280
1096 AHURICANL BALIDA 1566 48h3 1228 440}
110 GREENBELY, PIARYLAND 1044
7102 GRCENDLLY, YIARYGALL o809 1014 6990 1731}
7403 GREENSELT, DARYLAND 2408 L2715
163 GREENICLY; HRBYLALD koL
114 UHLIS VALLLY, CALIFORNIA 243 2051h 17262 15641
115 GOLDSTONC, CALIFORNIA 11936 30na2  1a9%?
1210 HAUL; JIAMALT 1009 334y
133 KOUTHESCR, HETUCALANDS (134
1833 WHETT2ELL, ILST GESHANY (A N30
1907 ARLGULIER, PLRU ol 1304 7 3008 hY% 1459 05 154 893
1921 UT. HIPKRING ARSZONN
1929 HATALy ERAZIL
1984 URRORALe AUSTRALYA {215 3597 3276 109% 206D 1BID 2433 Reda 943

Figure 21. Calendar Report of the Monthly Lageos Data Using the Minimum
Number~or-Points Format

is to be displayed on the screen. After a screen form was created in this
manner, any valid user can invoke the Interactive Applications Processor (IAP)
and display the form., If desired, this user may also query the data base by
using this utiiity. An iiiustration of the form used for the library index
table as well as a sample of data to be inserted is shown in Figure 24. In
addition to the appealing format of an IAF screen, this utility can be used by
personnel who have 1ittle or no knowledge of the ORACLE data base or the data
that is to be inserted. This is due to the fact that one is not entering a
series of commands, but rather the data itself. The IAF has a useful help
function mode in which the user can inquire as to the function of the keypad
keys, the attributes of a particular enterable field, or a creator-supplied
message pertinent to any field. When the form has been filled out and in-
serted, a check is made to ensure proper data types, lengths and completion of
all appropriate fields.

4,1.3.2.2 Crustal Dynamics Action Item Index. In addition to the library
index, a second project application was introduced to the ORACLE data base--an
archive of past and present action items assigned by project personnel during
status meetings. An illustration of the fields of the table ACTION is shown
in Figure 25. Once again, the action item description, as well as the comment
entry, were divided into several fields to facilitate both entry and display
of the data. A typical query to this table would ask for all "open" action
items for one person, ordered by due date. An illustration of a query of this
type is presented in Figure 26.

The action item table was also loaded via an IAF screen form. Figure 27
depicts a blank form as well as a completed form, ready for insertion.

Two types of reports were created to display the information contained in the
ACTION table. The first type, shown in Figure 28, is a useful summary of all
personnel responsible for action items, listed with the appropriate informa-

tion about each jtem. This type of report was designed to be generated prior
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Co_tIBRARY TABL:

NUMBER | SUBJECT | REFERENCE | CR REF | TITLEL | TITLEZ | TITLE3 | AUTHOR ACTIVITY | wWBS NUM | DATE | LOCATION
CHAR(6) | CHAR(20) | CHAR(15) CHAR(6) | CHAR(50)| cHAR(50) | CHAR{S0) | CHAR(30) | CHAR(10) | CHAR(10) | NUMBER CHAR(15)
COLUMN DESECRIPTION
NUMBER IDENTIFICATION NUMBER OF LIBRARY ITEM (CDFZ#F)
SUBJECT SUBJECT OF LIBRARY ITEM
REFERENCE REFERENCE NUMBER/CODE OF ITEM
“ CR_REF CROSS REFERENCE NUMBER (IN APPLICATIONS DIRECTORATE LIBRARY
INDEX) OF ITEM (AD#IA#) =}
TITLEL FIRST FIFTY CHARACTERS OF TITLE OF ITEM -
TITLE2 SECOND FIFTY CHARACTERS IN TITLE (IF NEEDED) g
TITLE3 THIRD FIFTY CHARACTERS In TITLE (IF NEEDED) 0
AUTHOR AUTHOR(S) OF LIBRARY ITEM rg
ACTIVITY ORGANIZATION RESPONSIBLE FOR AUTHOR(S) AND/OR PUBLICATION OF ITEM
WBS NUM WORK BREAKDOWN STRUCTURE ELEMENT IN REFERENCE TO THE AUTHOR(S) OF
ITEM
DATE DATE OF PUBLICATION OF ITEM
LOCATION

*INDICATES INDEXED (OR IMAGED) FIELDS

N

Figure 22.
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Format of the Table Containing the Crustal Dynamics

Library Index
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OF POOR QUALITY

BOLPNCOMNMERY
CiH>

gg?vﬁtt GUERY AND DISPLAY INFURMAYICH IN THE CRUATAL DYHAUICS LIORAWY BHiuFX
1k

QQLPSELECT NUNOZRoﬁUﬂJECT,AUTHOR;TlfLLi
ggt’FFu“ CULIDRARY

HUMBER SUSJECY AUYNDN !XYLE!

chooo2 VLBI LAHRCNCE: ALLENNY, FRtY PﬂnPOStU OﬂlﬁLlITE LABER MANGIHb AliD YLBL SITES
CNODO3 MOHLAS FREY COP UBERLRYINA PLAN FOR HIGHLY OUBILE BYSTENS
CPo00oa MORLAS KAHN: VONBUL, BHITH, CHGLAR, GINDS PCRF"RHA“CP AUALYSIS UP THE BPACE BURNE LASER
CNoolY VLRI CLARK TECHNICAL BLRTORNANCE SPFCIFICATIONS F(IR THt UAYA
cnooys Mou, 1iQAs PP, AU GSFC/NASA EXECUTIUY PHASE PRUJECY PLAN FOR CRUSTAL UYNAMILS
CP0019 MISCELLANEOUS ALLFNBY: NCCG?L%. PAIDTER SATELLITE HELAYING OF BeOPRYSICAL DATA

CNO0R0 MISCELLANEUUS GEQDYNAH!&O GRANCH LASER BYQTE(® DFVELOPHENY PLAN

chooas MISCELLANEOUS WEBSTER HUDERL RADYL AATRONONY 1 GEUPHYSICS

cHooas MISCELLANEUUS AMERIUAN GLOPHYNICAL LHION RLVIENE OF GFOPHYSICS AND SPACE PHYSICS

Cnoo2s SITE NEETING FLOYD GCUDEYICL OFHCH ARKD

10 RECORDS SELECTED,

Figure 23. Query to the Crustal Dynamics Library Index

to the biweekly project status meeting so that the project manager can view
the current state of business for key personnel. The second report, a segment
of which is presented in Figure 29, prints all action items for each person on
a separate page. This concept allows each responsible party to view the
action items that he is currently assigned.

4,2 SOFTWARE PACKAGE APPLICATIONS
4.2.1 Analyzed Data Display

_Although many of the requirements of the DIS can be fulfilled via a data base
management system such as ORACLE, there are still some additional services
that must be performed through the use of the conventional software package.
An example of such a need is the display of the analyzed laser data, i.e.,

polar motion and baseline distance tables. These tables are present in large
listings (usually generated on a monthly basis) that result from a series of
mathematically complicated computer runs. Although these tables can be ex-
tracted from the outputs and eventually stored separately in tables in the
data base, many other useful items present in the listing, such as parameters
for the Earth s gravity field, et cetera, that were incorporated to yield
those particular results, could not be extracted for use with the data tables.
Therefore, a method that would read these multi-page, 132-character per line
reports and display them to a typical user via an average eighty-character per
line terminal was needed. Since the ORACLE data base cannot handle text data
in such a form at the present time, a FORTRAN software package was developed
to fulfill the requirement. The ORACLE DBMS will be enhanced with text pro-
cessing capabilities in the future and these additions should perform the
required services.

The first problem addressed and resolved was that of a search function that
would locate a particular user-specified table. It was assumed that the
typical viewer of analyzed data would have some familiarity with the data and
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CIJOTAL DYHMIICE PROJECT LIBRARY TIUER

REFERENCSLS
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TITLLS
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REFERENCES
SUBJECT:
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AUTHUR(S)$
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Figure 24.
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ACTION TABLE

* *

UMBER | RESP_OF RESP-TO | D PATE ©_DATE { DESCRI | DESCR2 |DESCR3 DESCR4

COMMNTL [COMMNTZ | COMMIT3 {ComnTd COMMNTS | comaiTs

UMBER | CHAR(20) CHAR(ZO)sl NUMBER | NUMBER | CHAR(50) CHAR({50){ CHAR{50) CHAR({50)

CHAR(50) | CHAR(S0)] CHAR({50) CHAR(S0)| CHAR(50) | CHAR(50)

COLUMN DESCRIPTION

NUMBER SIX-DIGIT IDENTIFICATION NUMBER OF ACTION ITME {Yyyvmissg)

RESP_OF PARTY RESPONSIBLE FOR COMPLETION OF ACTION ITEM

RESP_TO PARTY 70 BE REPORTED TO CONCERNING ACTION ITEM UPON ITS COMPLETION

D_DATE DUE DATE OF ACTION ITEM

C_DATE COMPLETION DATE OF ACTION ITEM

DESCR1 FIRST FIFTY CHARACTERS CF A DESCRIPTION OF ACTION 1TEM

DESCR2, 3, 4 FIFTY-CHARACTER CONTINUATION COLUMNS FOR ACTION ITEM DESCRIPTION
(IF NEEDED)

COMMNTI FIRST FIFTY CHARACTERS OF ANY COMMENTS CONCERNING ACTION ITEM

COMMNTZ, 3, 4, 5, 6 FIFTY-CHARACTER CONTINUATION COLUMNS FOR COMMENTS ON ACTION ITEM
{iF NEEDED)

ALYn) youd 40

*INDICATES INDEXED (OR IMAGED) FIELDS

Figure 25. Format of the Table

Containing the Crustal Dynamics
Action Item Index
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ORIGINAL PAGE IS
OF POOR QUALITY

»
. SUL>#CO MENT
cor>
ggn»*-u QUERY AHC DIGPLAY INFURIATION I'f THE CRUSTAL UYWANICS ACTIGY ITEY INDCX
M »
) COM>#

SQL>SELECT HULIDER, RESP MM C_DATE, DLSCRI
SEL>FROM ACTION

SLLPWHERL C_DATU=NJLL

SQL>ORDER BY RESPJF?

SuL>»/
HUNMBLR nESP.CF L.CATC LERCHY
104010 ALLENDY 41730781 ITUSHTIFY MUAT AUDITIUNAL SITCS AREC RECOMHENDLD FOR
110003 ALLEINBY 10/29/84 ARDAICE LCETINGS WITH JPL oD HGS TO RCVIEY THE
110001 BOSHURTH 11704781 PROPARE WITH C. STRANGE A PLAN O THE TLDRS/MOHLAS
108009 CLARR 1020701 LDETERUTINL WHEN THE H0AA COLTRACT T 'IASA FOR THE
108009 CLARK 10/30/01 PREPARE PPENG T G STATING THL STATUDN JF THE
1099009 CLARR 12709784 SEY uP HITH D POGSTAD THE CURBELATOD pESIGH
109004 CLARK 10701701 JERT WITI © VEGUH Gl THE AY=3 BECCIVER AHD THE
109008 CLARK 10721703 INITIATE WITil C LONCH THE: COORGINATION Of THE
109012 CLARK 31701784 LEYELUP 4 PLAL TUR HARK=I1Z TAPE RECARDEP
110004 CLARK s0/28/704 LINCULS WITH L. TRASK THE CETAILS UF WUAT JPL I8
110006 CLARK 10701704 COUMDUCT CISCUSSINN UITH VAIDEKBERG,DAVIDAOL,
108012 CJATLS 028781 JERT WITH J. HURPHY O PLANS FAR THE AfINUAL REVILW
108007 FREY 10/26/83 oE'ILRATE A DETAILLD PLAL HUICH PROVIDES RSTIMATED
108010 LIEBRECAT ¢1/01/82 REPORT OI THE FIghk RESULTS UF TEL SESSINN V

110007 LIEBRECHT
110008 LIEBRECHT
108043 LINDER
105092 LINDEK

10/01/04 COMRVINATE WITH FLICKEL THE RENUIRED LiFORNATION
13701401 COMMDINATE WITH Jo PETTY AllD FLIEGEL THE
10728701 PRIVIDE £ SUBHARY ol THE DATA HAMDLI'G FACILITIES
11715781 GET THE LUROPLANI LASER DATA "Lt IH OPRRATION
108011 JEAD 1p/28/8% PRIVIDE SCHEOULLS FOR PI COUTRACTS A'ID AGREENENTS
110009 REHZLTTI $1/01/23 PRWVIDE COUMENTS OR THE LENKCLEY TET'S PROPDSAL.
109313 ROGSTAD 12701781 SET=uP RLCVICW NCETING WITH T, CLARK O HIGH
108014 STEPHANIDES 10/28/01 STATUS COF LASCR ahu VLBI FACLILITICS Il OTHER
109011 STEPHANIDES 10720784 REJOLVE TIE M7 AL STALAS COLLHCATICH PRODBLEM,
110902 STEPHANIDES £1/01/761 VETIFY THAT THL HOBLAS RANGE GATE CAY ACCOMODATE
109001 TRASH 20701785 COITACT © ALLCHUDY CONCERNIIG THE VAFL CJITE
1 110005 TRASK 10703781 COUTACT Vo REINHARDT FOR ADDITIONAL INFORNATIUN

26 RECORDS SELECTED.

e

i,

P e

TERYRE

T~,i Figure 26. Query to the Crustal Dynamics Action Item Index
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ORIGINAL PAGE 1S
OF POOR QUALITY

CRYSTAL DYRATITCS PRINECT AGTION ITLNHS

HIV LTt ——rrea e OATES: pues HzhnZYy
CLIIPLETED . SRVAUIFA A
NESPUIGILILITY JF:
AESPLISILILITY TU: -
DESCMINTIONS —
COMLITS S
CHAR BIDL: REPLAGE PALE 1 HOPEC: IHERT CUUNT: =0
CRJUSTAL LYRAIICS PRUJECT AGTIOE ITHENS
NUNMBER: 1070607 DATES (R16TH 19727781
COUPLLTED: —

RESPOUSILILITY OF: N
RESPUASILILITY TO: LUATSS

DESCRIPTIO I

2ok

LLRATE A UCTA*LLD PLAMN LUICH PRUVICES CSTIUMATED
TLo AN PRECISTIJN LEVELS FOR RELATIVE PLATE
AT L0 ‘

C

CUMHENTS S HUNL

H e ——————c—— VM Ty boie o Ve G e BRSO EE NERY T AT TINAREE L s 2 e €5 B ek, S E it WD, W———

CHAR MUDE: KEPLACL PAGE 1 MCOL: INSERT STHURLD cuutits 2

Figure 27. Screen Forms for the Crustal Dynamics
Action Item Index

36

S T T T T T

3
k




ORIGINAL PAGE 15
OF POOR QUALITY

CIUATAL DYNAMICH PRINECT o(CTIOR SYEM LIAYING
AB OF 10712700

RESPUNSIOILITY It RESpOUSIOILIYY DATE DATL PERCRIPYIQH AND
. OoF HurueR m bk COUPLETED CUNNENYS
LA LI I AL LIS L LLE LT L1 - - - . ELAL LI ALY L T LY LT
! ALLENDY 110008 COATES 10229701 ARRANGE NEEYINGD WITH JPL AND NGS YU REVIEW THE

HYLAR OVERLAY ANO DEVELOR A PLAH YO INPLENENT
TUEH TNTD YHE ARIES SYSTLM

HGY AT NGA 10729/M1

ALLENDY 108010  COAYLS i}s30/0) IBEHTIEY WHAT ADDITIONAL S1TES ARE RECUNMENOED FOR
QCCUPATION NEXY YEAR ANO GEY RECONING AND
HONMHENTING INYO FIELD PLANY
HEUD YO NG REVHIRCD

BOSWORTH 110001 COAYED 11/70a/01 PREPARE WETH B,  STYRANGE A PLAN UN THE TLRS/NODLAS
gggézonrAL RANGING GAMPATION AY OTAY MIN/ZNONUNENT

’

RONE

CLARK 109004  VEGON 10/01/01 NREY WITH ©, VEGOS ON THE NV=Y RECEIVER AND THE
NCW GArC RECEIVER DEMIGH (9/16/01wa)
NONE

CLARK 110006 TRASK 108701 CONDUET DESCHASTON WITH VANDLUBERR, DAVINSON,
AUD TRAJX TD REJOLVE PRODLEMS CORNECTED wlTu TNE
NOV, DURAY
HELD TELERONS AND NFETINGS

CLARK 110004 TRASK 10728781 DISCUSS WITH B.  TRASK YHE DETAILS OF WHAT JRL 18
RUCOMHENDING FOR THE NOVEMUER HURST AY DVRO
HELD DISCHSNIONA AT GAFC QN 10/RB/81

CLARK 105009 COATEY 10730481 PREPARE NEMD TU HR STATING THE SYATUS DF THE
CONTYRACT AND THE WORK UHODER THE MOU (RICHMUND)
NONE
v CLARK 100012 COATES iiz01/701 DCVELOR A PLAN FOR MARK=ISY YARE RECURDAR
THRLEHENYATION
NONE

Figure 28. Portion of a Report Listing all
Active Action Items
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ORIGINAL PAGE IS
OF POOR QUALITY

CRUBTAL DYNALICS PRCGJCGT ACTIUN XITLIY AS OIF 10719701

RESPUNSIDILITY UF: CLARK
- ITE 1 ==

NUNDER: 109004 DATL DI'GE 10401740
RESPUISIBILE Tus VLGYS DATE CCPPLETLD:
DESCRIPTION

MEET WITH U VEGDS O THIE W'1=5 RECCIVER ANG THL HLW
GSFC ROCCUIVLR DECSIGH (9/750L/77%1=4)

GOINILKTS
HOWE

- ITC' 2 -

MUMBERS 11¢000 DATE DUR: 16201761
RESPONSIBILE TJ: TRASK DATE CCHPLETED:
DERCRIPTION

CONDUCT DISCUSSION WITH VA'IDENBERG, DAVILSUN, ALD
TRAS$ T RLOLOLVE PRUCLENIS COMHLCTLED WITH THE  HUV.
burs

CoEnTs
HELD TELLCGLS AND MELTIHGS

-0 ITEN 3 ==

NUMBERS 110004 DATL LUC: 1C/28/0)
RESPONSIBILE TUus TRASK DATE COBPLETCD:
DESCRIPTION

DISCUSS WITH Dv TRASK THE DETAILS CF WHAT JPL IS
RECUMNDHLING FOR THE NOVEIIBER BURST AT UVRO

GQIHICHTS

HELD DISGUSHTNONS AT GSFC (U 10728700

Figure 29. Example of a Report to Personnel Responsible for
the Completion of an Action Item
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parameters that are available in these computer runs, i.e., the general format
of these listings. Typically, two types of 1istings having the same general
format will be received from the Laser Support Group (LSG) and stored on disk
in the DIS. The first type includes computed baselines and station positions,
the second contains the polar motion data, each spanning monthly intervals.
Figure 30 illustrates the sign-on and selection process for the analyzed data
viewing. After the user has chosen a particular table {options one or two)
the search function locates the first page in which the title (or other key-
word associated with the data table) occurs, and scans for any additional
occurrences on subsequent pages. After the last page of the table is de-
tected, the beginning and ending locations (line numbers) of each page of the
table are stored. Then, all lines between these locations are outputed via a
display function that will be described later. However, if the user has
viewed enough of the data in a multi-page table, he may terminate the display
of the pages that follow. He then has the option to scan the table again or
view another table. If he does not wish to re-examine data in this particular
1isting, he may select another to interrogate.

Another option open to the user is to examine the entire computer run (option
three), one page at a time. This feature is especially useful if the viewer
does not know which data table to select for interrogation, Under this op-
tion, the user views the first few 1ines of a page {starting with page one)
and then types in one of the codes illustrated in Figure 31. This way, he can
quickly scan through the entire file if desired.

Since polar motion and baseline data tables are 1ikely to be those most ac-
cessed, separate routines were developed that select particular entries in
these tables and allow the viewing of the entire table. For a typical polar
motion table, data can be chosen for a particular date or range of dates. For
a baseline distance table, data can be selected for a specific station or pair
of stations, Examples of these selections are presented in Figures 32 and 33.
Once the proper selection (whether only a few lines or the entire table) has
been made, the appropriate internal line locations are transferred to the
display function created for proper terminal formatting of the analyzed data.

This terminal size constraint was a second problem addressed. Four methods
were designed, tested, and implemented in the software to display the informa-
tion contained in the 132-character lines on an eighty character per line
basis. When the user invokes the software on a particular analyzed data run
and selects his desired table, he views the leftmost 79 characters of the
first twenty lines of the table's first page. He then has the option to view
the rightmost 53 columns (i.e., the remainder of this particular portion of
the table). After completing this sampling exercise, he is prompted to choose
one of four different viewing methods. One method is to continue to examine
the table by only viewing the leftmost 79 columns, as first displayed. A
second method is to view only the rightmost 53 columns for the entire table.

A third option is to examine first the left side of the table-page (first 79
columns) then the right side (last 53 columns), alternately, for all of the
pages comprising the selected table. The fourth viewing method is to span the
entire page in one display by "deleting" or masking out unnecessary columns or
fields (as deemed by the user) within the page itself. This is accomplished
hy creating a series of user-specific, table-specific mask Tines. These lines
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ORIGINAL PAGE IS
OF POOR QUALITY

HSER ALSIFS TU VIGCW AJALYZLL LASZR DATA VIA A SULVE Rup
DU YOU 3ISH T VIES DATA I A DUNTHLY DASIS?  (YES/4D):  YEo

ENTER YCar FUR DATA: 1901
EBTER BT PO DATA (USIOG FIRNMAT ) 9y

DU YOU NISE TO VIZN POULAR BUTION OR CASLLINT DATA? (P/8): &
SELECT PRUM THE FULLOWIML GPTIONS:

JPTIUN L==CAAUTIL UnOCLINE DATA

JPTION 2==CXAUT L CVHER CATA (LY TARLL TITLE)

SPTIUN 3==CXAdT L THE CHTINE SCLVL “Ud, PAGL LY PaBL
ENTER OPTION "RHIBER: 1

USER WISHES T VISS CaSLLINGL DATY
THERE ARL 11 PAGES I THIS TabLD

SELECT Filtid TJE FOLLOJIOG QFTIGIGS
UPTIUL 1=~=0I5PLAY CLTIRE SASCLINE TALLE
UPTIU a==0ISI'LAY LaSELINE DATA FUR A PARTICULAL STATIUY RUNDLR
UPTIUL 3==CISPLAY LaSLLINE LATA FOR A PAIR OF STaTION LUNGERS
ELTER UPTION 'RNIBER: o
LAGLDS  HAY 1984 (Miudad » S10528)  BASCLINES  BT'ND
STATION UASELINL COJFIGURATION

W e W e R SU S WE S A e S oy o e e

STATIWIS RASLLING CULPUNENITS (METERS)

FIRST = SECUD X Y Z

7063 7064 4.30904 =8, 90290 =354 30459
706X 7065 21.99977 =1b,53099 =04421047
7063 7069 212753,58059 T17003,470444 994313,49520
7063 7092 T274159.06632 =03960078,24048 2959924,66703
7063 7100 =041.99058 =~199.42032 =03,77850
7063 7101 =526,93001 ~187.6174¢ =G0, 74950
7063 7102 26491200 ~14,0660634 =02,9%3272
7063 7103 27.382808 ~19.00464 ~u8.38015
7063 7104 -342.23814 =170.80249 =02,71840
7063 7105 =6 17724 =17,25031 =18.43073

DU YOU &ISH TU VIEN THC DIGHT SIDE UF TIE TABLE AT TUIS TINC?  CYCS/HW)
(IF NO, USLR FORMS A SLRIES OF DASK LINES.): okt

PAGE 13 *
SOLVUL0L
BASLLINEG CASLLINE SIGHAS TATAL
DISTANCE b Y Z SIGHA

S50.18243
30464337
1244992,78231
10003295.94650
673.67T746
562,53058
33.27885
44.09155
426,79674
25.98891
Figure 30. Sign-on and Selection Process for Viewing
4 of the Analyzed Data
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ORIGINAL PAGE IS |
OF POOR QUALITY

te . 4. 50 A8
NSER NIJUES T VIGY AHALYZLL LASKR DATA VIA A UBULVL UL
DY YOU 4ISH TU YIZN BATA O A DINTHLY BASIS? (YL YEO

ENTUR YEAR FUI' LATAER 1941
ERNTER 1DNTH FUR LATA (UOING FORIAT i) 09

DU YOU wISH TU VIEH PubAl PaTICw O TASCLING DATAT (P/8): &
SELECY Fhut THE FILLIMIAS U TIONS:

UPTION 1==EXAUTHG LaSELIIE UATA

UPTIO d==EXAdINL CTAER CATA (BY TADLL TITLE)

JPTIU J==CXAIL THE GHTIRL SOLVL Wiy PAGE MY PaGl
ELTER UPTIUN HUIGERS 3

USCR 4ISHES T PAGE Tuitd THL SHTIRE AHALYZED DATA TILC
THERE ARL 28 PAGES I Tk ¥ ILE

wnm PAGE 0} aanm

SOLVE PRUSRAG THPUT DATALUNITH)
CULJLNG CRIGHT) 0000000001111111131Ra222282@3 83333333 54409008444505550585%4006b0
CARDS  (UMDER) 1:3&55709012$ﬂ5b7u901n1ﬁbb?0101214a01&9bluédbb70¢0123ﬂbb7090121
TITLE 2 LAGCEDS JAY 1961 (a1Cnad0 = H10G88)  NASELING

CpRIIY 1

£o17 1 ;

01 637014811
PRUCLS 1t R S ;
LATA ¢
CHATRIX 10001605 1
CHATSUP 276039816 30070 700000000 630100002 b90A0A0L2L0N

JATRIX 3900108
Cup

Furr O S~ C I US>
<o
L1sd
L=

P g

END OF JUIT 5 LAPUT

ENTER RESPUNSE COLOT (LHTER LY TO VICW LIUT OF CORL3Y: L
EHTER G4 OF THU FOLLUMING hESPUNSES:
<CRA> CRETJRN) TU GUHTINUL TG VIES PIRST 79 COLUNIS OF TIIS PaGh
UR®OTO VISH THL "RIGHT® S3 CuLUNis OF TUIS PACU
"H® T VIS THC YRLXT* [AGE
"§* TO "STOP™ VIEMIHS THE ERTIRE R'W
ENTER RECSPONSE CODEY o

Aax PAGE 2 wan

PARAUETER SYGIAS

Po4anol 0.0 pudpeee 0,0 PeAeB03  1.000000=90 POSIZ0L Q.0
POS0A0L 0,0 PoGotLe 0.0 ME0802  0.C PEH139L 0.0
POSIN0L Q.0 rosieed 0.9 nOu1A03 0.0 POSLII0L  G.0

COVARIAJCE COUSTRAINED HATRACES [OR STATIONN

fNd. 10 COORDINATLS Ael [ A% C
1 7063 GLODETVIC 1.000000 14 040 0.0 1. 00
R 7064 GEDODETIC 4, 000000 14 0,0 0.0 L.00
¥ 7065 GEUDETIC 1.000000 14 V,0 0.0 1e00
5 7069 UEJUDETIC 1.000000p 14 0.0 0.0 100
5 7098 GEQUETIC 1.000000 i 0.0 .0 .00
& T100 GEORETIC +o 000000 14 0.0 0.0 1,00
7 7101 GEGBETIC 1,60000p 14 0.0 0.0 1200
& 7108 GEUXETIC 2o 000000L 14 0.0 0.0 L. 00
9 1103 GLUDETIC 1000000 )4 0.0 0.0 1.00
10 7108 GEDOETIC $.00000L 14 .0 e.0 .00
Figure 31l. Example of Browsing Procedure for an

Analyzed Data File
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ORIGINAL PAGE IS
OF POOR QUALITY

BRTER REJPOILY CUDS CLYITLR *LY Y2 VIOe LILT up neeRsy:

PJbUSOd an PQ&":OJ “-9
PUS1I302 v, PILIZNZ b,
PIN2300 .2 PAATIT v

Rang [ S Lang
0000 14 0,0 1.000000 34 '
0000 14 Q.u 1.000000 14

0000 14 0,0 1.00000p 44

000D 14 0,0 1.000000 44

000 316 0,0 1,000000 14

0000 14 0,0 10000000 14

000D 14 Dol 1.000000 14

000D 14 6,0 1.000000 34

Q00D 14 0.0 $.00000D 34

000D 14 0,0 1.000000 14

ENTER RESPUMIE CODI (LHTLR "L" TO VICH LILT OF cOCsd: U

waa PAGE 3 nan

AAREARRRARRAARAARAARRARARANRRARR R
axxar COIT UF CE JATRIN  awann
avasa DIIENSIUN = 134 srwanw
RARARIARRNKRRAARARANARNRRARARARN

100015605 CE HBATRIX A'PRICLI PARJIK (OTNENSION = 134 )
LABCL PRNTH LafiCL PRNTR LABEL PRITR LABEL PRITR

PO42B0L  4,21520-07 I'04R80c  1.27820=C0 POI2603  1,95290 04 POS0301  4,1672D
FOS0BCL  4,10940-07 ['05C80¢ 1.24400-Cv POSOU03  1,955u0 0) PONIZ01  4,16724D-
FOS1861  4,16940-07 P0S38Cc 1.2050C-00 POSI003 1,95000 G4 POLR30l  4,106067D=
LAO7063  6,01030=01 LUVTO06S 4.%423C CJ ,ITI7963 1,52000 01 LAOTRES  6,8304D~
LAQ7065  6,01040-01 LUOTO06L  4,54230 09 1TI7065 §,.43830 01 LAO?067  4.9267D=
LAQ70G2 1.63950~01 LUO709& 2.92300 0y .ITI7092 2,87930 01 LAOTLI00 6.8104D=
LAQ7101  6,8105D=-01 LOOT101 4,%4240 €O TATEVY  5,10000 00 LAVTLI0D 6,0104D-
ENTER RESPUNSL CUDE (OHNTCR "L™ TO VIEW LIST OF COCC®): § s
DO YOI WISH TU LXAMING THIS SULVE LISTI{G ARAIU? (YLs/uu):  ho * j
DO YOU AISH TU EXAJINL POLAK WOTION CATA FUR THIS TINE PCRIOE? (YEG/HO): MO
DU YOU WISH TY VIEJ CATA FCiv AIOTHLR MCHTO AND/ZOR YEAN? (ycssnme: o

DO YOU WISH TU VIES CATA FOu A DD OB FIVE PERIOU HUN?  (YCS/Y0) 3 o]

I T o e o e s

Figure 31. (Continued)
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ORIG!NAL PAGE IS
OF POOR QUALITY

DO YO XSH T VIES PULAR POTIOH U CASCLIOS uaTA? (P2G)Y:
SLLECT FRi THUE FAOLLUGHIG GETIOUS:

JPTIUL L==IXAHDIS PULAR JITICH DATA

URTION Q==CXAADVL CTHER CATA (OY TAILL YITLLY)

JPTIO 3==EXMILI0 TUE CHTIRE SOLVL "thiy PLGE nY PaGL
EWTER UPTIVN RIOER: ¢
SELECT FilUM THE FILLOJIAL GIPTIWLIC:E

UPTIU] 1==2ISPLAY LuTIRE PCLAR LIBTI W TAGLLE

UPTIWI 2-~=DICPLAY PULAR HdTICN DATA Full A PARTICULAK DATC

UPTIO | 3==DISPLAY FuLAR HITICH DATA FUR A DANGD OFF GATLS

' ENTER CPTION HULER: 2

ENTER TIRST DATU USING FURDAT YViBILD: 010571
ELTER SECUND LATE JSING FORLAT YYaLDC: 8104914

xaarn POLAR HATION (i ARGSLCINS) waran

PARIl.  YYMHDUHIICS) YYIICDINGCE)  ORIGXNAL CLLTA

X 01050300  L10593C0 B.457549500100000C =02 3. 1865020 550553500
Y 81050300  £105030¢ 2.6CH445601000000=01 1.123603700023730=02
AL=UT1 31050300  C£105330v 1.954820701090000 01 3.290803439961010=04
X 81050800 1050800 B.6C0000300000000=02 5.73307550501054003
Y 81050800  £1050400 2,565995401090000 =01 =1.277315904959900=0%
AL=UT1 31050300  £10%50800 1.955035uuwooonou 01 =4.1257C4755027940=04
X 81051300 1951300 ocu09050ﬂooonov-o~ 2.7730036:14997030=02
Y 91051300 1951300 ascosa0ﬂoouont -1 2.0516007:75751685=03
AL=JT1 81051300  Ci05i30u CHUSL1u01000000 01 =1.860453793 44567003

bu YOU NISH TO VIEN THD RIGLT SICE OF THE TABLE AT THIS TINC?  (YLS/HU)
(IF wuy USLR FOROS a SLRILS OF PASK LTIGJ.)E  YED

UrdATE CUal. AC. GTD, DEV,
1.1779998435585520-01 decd Uoi303L=02
2. T1RBOOYTOE623Tum01 L1es U,00806L~03
1.9544530082344¢h0 o) Se9 0,1028L-03
9.17430785850185u~02 1ed U,1a336-02
2.5532222003504C0=01 1ed 0,0140E~02
1.955594142952140 03 S0 0.9019L-04
* 1.137300394492780-01 Sed U 1e76EC~02
2500505487435 7820=-01 Lo 0,0350RL~08
1.956066475472%2660 01 Sev Uo1146L~03

BUTER DISPLAY PETHOL GUILER (ENTIR 0" TL VICH A LIST CF DISPLAY PCTHUDS): 0
CHOUSE FRUM THE FOLLUUING LISPLAY BETHODS:

JETHOL 1==VILH LUTING TACLL USIML A SERILS JF "pALh™ LINge
HETUOL @m=vIDY JULY TIRST 79 COLWIS JF CETIRE TabbLol
JETHOR J==VIRW OLLY LAST S35 COLUBNY UF EDNTING TALLE
UETHUD 4==/TC0 FIRST 79 CJULUNNS THEYN LAST 53 cOLU4NG, T©TC,

ENTER BETHOD HUILER: 4§

, Figure 32, Selection Process for Polar Motion Data From
i an Analyzed Data File
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PAGE 1 UF TADLL

wrxak PILAR HUTION (T ALCULCIHIDS) maxnxn

PARIL.  YYHHDLVEES) YYHAUDEG(E)  ORIGILAL

X 01050390  £1049300 3. 5954250000000 =92

Y 31050300  C10LOIVCL 2680445690000 40 =1

Al=JT1 31050300 (1050300 1.954426702W000CL V1

X 91050300  £3050u0v 3.6C00003020900CL =J2

Y J1050890  LL0SOACY 2.56599540709000¢=91

AL=UTL 31050800  C£1040UBOC 1.9550633401000000 01

X 31051300  £10813CC 3.6C0000509C00N0F =02

Y 31051300  £)0513¢u 2.H259954070000 0L =01

Al=UTT §1051500  €3105i300 195000 00 0uundl 91
UPDATE COHE, HL,  STU. DRV,
1,177999843585530-u1 2ol U,1303C=02
2.718806072662370~v1i 1o 0,0UBAE=DS
1.9544530062344C0 03 500 D.10RHC-03
9,173307958501650=0¢ lew U.3233C~02
2.553222240350400=v1 Led  0,0140C~03
1.955594142952140 01 S0 0,9819L-04
1.1373003944997L0=01 ded  0,1276t=02
2,548505987457520=03 105 Ue0302C~63
1.95666475472%000 01 Kb U 1166E=03

Figure 32. (Continued)
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LLLTA

5« 180H02855053L0=-00
112306007 200R23TE0~00
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Selection Process for Baseline Data From an
Analyzed Data File

Figure 33.
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consist of a string of blanks, indicating unwanted columns, and other char-

acters (e.q., dashes), 1nd1catin? columns to be retained and displayed.
Figure 34 11lustrates this creation process of the series of mask 1ines.

After enough columns have been deleted or the user indicates the table is in a
suitable form (by typing "@STOP" instead of a mask 1ine) the entire table will
be displayed in the user's chosen format. Figure 35 shows a portion of the
polar motion table before and after this editing process, If desired, the
user has the option to save this series of 1ines in a designated file and
rega]l it by name the next time he wishes to view a table having this identi-
cal structure.

4.2,2 Crustal Dynamics Project Newsletter

A second area to be managed by a specially constructed software package is the
news exchange process for the DIS. It was determiped that the scientists,
investigators, and other personnel need to be updated on the status of the
project and other information pertinent to their respective endeavors. The
concept of a news exchange that would accept news from any authorized user and
upon clearance (to validate its accuracy and appropriateness) assemble these
news items into a newsletter was devised. This restriction ensures that only
scientifically valid information is disseminated to the investigator public.
The document would be available on-1ine to the DIS user and could also be used
as input to the Crustal Dynamics Newsletter piblished by project personnel and
distributed to the investigators on a guarterly basis.

Once again, this application required the handling of text data, a feature not
currently supported Ly the ORACLE data base management system. Therefore, a
FORTRAN software package was designed that allows the user to browse the
inputs to the newsletter, both final and preliminary, and contribute his own
news for eventual inclusion.

If the user chooses to browse the news exchange, he may do this in one of two
ways: first, by viewing the entire newsletter, or second, by selecting one of
the six subjects of which it is composed. If he chooses the first method, the
comg1ete news exchange is presented, one subject at a time. If the second
method is chosen, the user selects a subject to be viewed and then has the
option of viewing the entire contents of this subject, or searching it for
particular news items containing the keywords and/or keydates. An example of
this menu selection is shown in Figure 36. This figure also illustrates the
four search methods open to the user. After the user has completed this
browsing exercise, he may then view any other recently-inputed news items,
which have not yet been examined by the appropriate project personnel, under
the same subject.

After viéwing the selected news items, the user may view another (or all)
subject(s) or he may contribute information of his own. If he decides to
input his own information, he selects an appropriate news subject, inputs his
name and location, and a pair of dates referring to his news, and then follows
with the text ftself. When he has completed his input, his entry of "@RETURN"
signals this fact. The news text is annotated with the date and time of
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SURJECT J==NEWS ABOUT ANALYZER LASER DATA
(Ealley RABELINEGy ETC)

SUBJEGT 4==NEWG AROUT ANALYZED VLRI DATA

) (E+Osr BABELINES) POLAR NOTIONy ETG.2

SURJECT We-TLRB BCHEDULE. NEWS RELATED TO QGCUPANGY OF BCHEDULED BITES

BURJELT A=-OTHMER (ENERAL NEWS
CNEWS THAT DOES NOT EXPLICITLY FIT INTO AROVE
NAHED SUBJECTE) EGyr NEWS ABROUT HEETINGE INTER=
CONPARIBONSy BTC, ALBOr ANY BUGOENTIONS FROM
UBERS FOR INPROVING THE NEWS EXCHANGE.)

END OF LIST
ENTER SUDJEDRT NUMBERT

THIS I8 THE SEARCH FUNCTION FOR THE NEWS EXCHANGE OF THE CRUBTAL
BYNANILE PROJEGT. THE SELECTEDR NENS SURJECY WILL NOW BE HEARCHED FOR
A PARTIGULAR RCYMORD: KEYDATE» OR KEYWORD IN A RANGE OF DATES» DEPENDING
ON THE PREFERENCE OF THE USER.
SELEGT FROM THE FOLLOWING ORTIONS!

OPTION 1==SEARGH TEXT FOR KEYWORD
OPTION 3--GEARCH TEXT FOR KEvy

? K e EXY FOR KEYWORD IN A RANGE OF INPUT DATE
OPTION 4ﬁ=g§$§gﬂ TEXT FOR KEYWORD IN A ﬂkNGE OF narnwaapengnca

ENTER OPTION NUMBER! 4
BELECY FIRBT DATE USING THE FORMAT HN/ZDD/ZYY! 04701700

. SELECT SECOND DATE UBING THE FORMAT NN/ZDD/ZYYL 312/31/80
TYPE KEYWORD TO SEARCH TEXT FOR (UF TU 20 CHARACTERE IN LENOTH)
NREYWORD HAY BE EXFRESSIONS BUCH A8  LASER DATAy VLRI JULY 1902y ETG.
THE ENTIRE KEYWORD SHOULD RE TYPER IN UPPER CASE LETTERS.

MOBLAS

YHE DATE AND TIME COHMENTS WERE RECEXVERS 3 12 81 10251134
CONNENTS BENT BY USER Dy SNMITH
AT LOGATION OSFC

GOHMENTS IN REFERENGE YO STARY DATE 10 31 ne

] AND ENDY DATE 10 30 00
NODIEFICATIONS CURRENTLY UNDER TESY AT GSFC ARE EXPECTED TQ PROVIDE A
BIGNIFICANT INPROVEMENT TO DATA FROM NORLAS UNITS 4 THROUGH 8, HOBLAE 4
Y& UNDERGDING FINAL CMECK=DUT ON A CAVITY DUNP NORIFICATION Wi. " I8
EXPECTED TO REDUCE BIAS TO LESS THAN 10 CN. IF BUCCESSFULY THE GANE
MODIETCATION WILL BE ENPLOYED ON NOBLAS UNITS 3-8,

Figure 36. Selection Process for the Crustal Dynamics
News Exchange
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input, the data reference dates and investigator's information, and then
stored in the appropriate subject file. Figure 37 illustrates the entry
process as well as a listing of the stored news item.

5.  SUMMARY

This work has discussed several aspects of the Data Information System that
will be incorporated into NASA's Crustal Dynamics Project. It was intended to
serve as an jllustration of the methods of implementation of such a system,
not as a final draft of the resulting applications. Although the majority of
the formats presented here will be employed in the final, operational DIS,
several will be updated to reflect new features, as they are presented to
project personnel for review, and enhancements to the current technology (such
as the text processing capabilities in the next version of the ORACLE DBMS) as
they become avaijlable.
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ORIGINAL PAGE IS
OF POOR QUALITY

Thiv T6 Tab (& LXUAGSL U Tl CaUeTAL LYERSICH 1PalugT,
THIS "L ow CXCIALDE WIVLy Tho JUER Tl CUPURYJ IIYY T pddhaal I Yo UXIGTLS
Hbvo 9t Te QUNTRISSTE Wle Laa @58 FOE DALL IS0 TE TOL 060 tXCHAGE,

SLLELT FhuY THE FLLE AT IG Catubuniiss

CATLGHNY peslaiiub, THL JLASLLYTLE
CATLOURY 2e=CUidThILUTE TO THE LELOLTTTLR

LTk CATEGIRY Jiidths o
BLLECY JUBJECT OF aCub Fimb YL PoLLbulie Liat
PUISIHLE SUDJLEYS

SUGJILCT §w=bli ALUUT PROCESSCL LANER ngrn
SJSILCT Reshiilily ALuwuT PROCESSUL YLAL UATL
BULILET 3--hhh5 AGUT ABALYZED LAURIC LATH
(Lavar LAJLLINLY, ETC.)
sUpJteY awslioid ALuur ANALYZEL VLB DATA
oG LASLLIILS: PILAK POTIOL, KYC.)
budJdueT 5--TLHS SLaCouLt, nLuB RLLATLEY TU JCECUPA LY vl SULEDULEL S1Yny
mvucranvnuhbwwMLuu
GIOIS TuAT Bota ¢ ur CAPLICITLY PIT I0TR Awvl
WAHLD GUECTEE Cabey 'IONS ALDJIT BELYIIGS IHTENR=
COIPARLISQNS, LYC,  AL3Ds AlY GIGGLITIC.G RO
UOLRS [0 LAPROVIG TH fILuS CACHANLL,.)

EHD UF LISY
EHTSR SILJECT SIgRE v

YOUR USEN IDT ULS
YOUR AL Dy 5¢I|
YOUR LuGaTION: CQOOK 9%, Cule

HDICATC TR PAJGE OF DATFS Pyl wdlIch YUl POLLOSING €0 ILLTE vILL Y
BYART CATE (USLIG RORJAT HL700/YY) 8 007201738
END DATE (USIIG FJRNAT LHIZLLZYYIY  02/0570)

TYPE COUFHTS TO 20 UBLD 1Y TIE NELS RECOAML,

EACH LIJGL HAY DU 02 TU 77 ChAﬁAL.uPS I LLinT.

IT 38 RECOMAKIOLG (FOI PROPLIL FULCTICHING UF THE SLARCH POuTINC) THLT WiRE
HUT BE NYPHENATLD AT TuC KN UF A LIt

SIGHIFY THE EHD GF THL JUNS TLRT QY TY?IH THL BRACT EXORLOGION *IRETHICIn,

THL S5 TUMTATIVLLY JLLCCTEL CRUSTAL DYRAUILT PRUILCT INVEaTICATIRG ILL JOs
§II¥ TgC LAGROS INVESTIGATULS POR A Z=Ua¥ WOMKING SESUIUN SUPTCMBLR 1 THRCUGH
THIS AalLbk BL T4 FINSY ICETlNG OF THL BLULY PURMEL CRUSTAL GYRANICS LURLITG
GROUP.  TASA UEAGDJUARTCRS Lad TERTATIVCLY STLLCTLD THE LU IKSTIC ADD FURLIGYN
IKVESTIGATOND FRUA APPRUATBATELY 90 PRUPJOALS BUGPITYED X1 RLSPUNSE TO Th
CRUSTAL DYHANICS AdHCUNCL'ILLT UF JI'PCRTYNITY,

THE FIR3IT OAY AUl A HALF NI THE HEETING WILL BL CLVATLL T SLPURTS PROD LASFUR
INVLETIGATURS O Tal ORUGKLLS OF THLIN RESEANCH,

THE AFTERIOUH OF TdL SCCUNL A4D aLL BAY O YHL THIRU nAVL CLCH SCRECUULER
TENTATIVELY FUR DISCUSIION GLF THE PREJLCT'S STATUS, CHSURVIGG PROURAML BATA
AVAILACILTY, COHTRACT ARRANGLJRGTS AKp & REMILM CF THE AGGERTEL PPOPCIALS,

ARETURN
NERS SUCCESHFULLY IaPuTLL UWDER SuLJBCY &

DU YOU WISH TU CGATINUC TO LRUWES UR GUITRIDUTL YU HOWS CRCHANGLY  (YLOZLOZ YO8
SELECT FROM THE FILLLITNG CATCGURITSE

CATEGURY 1==CRUJSE THE NLJSLETTLR
CATEGURY 2==CuliThILUTE YO ThT LEGULRTTLR

ENTER CATLGURY UVJBERY 3

USER AISHES TU URONSE THE K3 ERCHANGL
SLLLCY FROM THE FOLLUJIJIG UhbSE IETHUGSS

HETHOD 1==3RCJH0L Th COTIRE HELG LXSHAIGE
BHETHOL 2««3RUHSE A 1 ARTIZULAR Lihid TUWJECT U THL Ladis LXThaYIGR

ENTCR BOTHOU HUNOERE @

USER WISHES TU GRJWSL A PARTICULA %NCUS Sub T
SELTCT FROW THE FOLLLIY 1L UPTICHS:

UPTION $w=dRRUGE Tho ChHTIsL HLLG LUWLLT
UPTION 2==SLAnGiL THL JCHS SHBJGLT P A PARTICULAD alle LI
DATL

EbTek UPTIGD LIRERS 1 R

Figure 37. Entry Process for the Crustal Dynamics News Exchange
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AL PRGE 15
8‘:\(?80;{ O ALTY

BLLOLT SUEJEST JF wibad tLob Ta0 POLLLT 6 475T
POSTI G BAICTDS

SUCJEET feehlard ALuUT PRICRLALL LASLE DaTA
BOGJECT domfinaee ALudl PRUCESHLL YL LaT?
SUBJLET Jewlinli ALuiT AGALYZLU LAGTR LAT/

(hevar wASLLIILS, LTL,)
KULJLET Feelhiig ALLUT ALALYZEL YUUT UATA

(Lebier LASRLLILEY PILAR LUTICL, LYC.

SJpJLET HeeTil3 SLolidlhy AbbS RLLATLE YO JSCUPACY 9F SLLLDILENE M LE A

AIOJLCT b=wCTilli GRUCHAL LECH
Citde ToAT LSR5 AOT LaPLICIYLY FIT DTG AvuV
JA L LUBIECYST Lebes NG APLUT MCLYIICGHE ILTL-
CUIPARIS-3IS, BEYC,  ALO )y AdY SUCLLOTINNG raur
MBELRS Tt INPR0VINe Tt ribal KXCHALGL )

EKE OF LIST
ENTRR SULJECT HUbdlLr 6

THE DATE Aiwd TIIE SOPUHLATYS WE0E DWCRIVEGSS ¥ ¢l B1 13t01tle
CUMJENTS SENT DY J3EE U, ST
AT LOCATIMN GBIC
COMIENTS IN DLFEREICEL Tu STARY DATE 1y 1 ce
ALD LHD PATE 1Y Jy ae
THL *LAEHS TEEHLISAL GULLLTI ™ 1L BROVIL™ ulad OF INTCHRLOT Tu LAGRUS

IHVESTISATURDS  IFURNIATIUN ABUUTY THE AYAILALILITY, GUALITY, Alide BUGNTITY
UF DATA, SUBIARIES OF TIPOLTAMT BCSULTS FRaY PLOGHAY IHUCUTIGATIOHT, aND
ANBOUCEIERTS OF RESCLVACT DLTITINCS ANR CORNMIRS,  THE CLITSRS £XICCT 1)
POLLISH YHE ISSUES ule A CUARTLRLY LALXS,

THE BELY TEXT CUMSISYS W 4 LIRS

THE DATE AND TIME GUMHLATS JERL RECHIVELS % @3 81 13103503
COMIENY3 SEUT BY USLE D, BUTH
AT LOCATIUN GUFC

COMUENTS I RLFURENCL Ty 8TARRT DATL 1v 180

) ALD L0 NATC 1@ ee
THE THIRD CLAGEGS WIRKING GLhuUP STSSICK JILL UL NCLO AT GSFC U4 HCCHLLAVAY
AND THUTSDAY, OCTOREN 1 ANL @, 1980,
MAJUR SULJECTS TG ADCHCSOEL AT THE SCNSIUN INCLUCL TUE dUBY RECENT GTATHS
JF THE CURSTAL LYNAMIIGD I'RUJECT, DATA AVAILABILITY ARD JLTRORK SYATUS I
GSFC ALD SAU LASER HILTHULKE, AS HELL AT DCTAILED CISCUSSIuN ON TIL
EURUPEAN LASER SETJURK T THE U,ler FRANCL, TUL BLTUCRLATING AND GLRUAY,
TIE HELS TEXT CUKSISTO OF u LINLS

EHO UF JLES TUXT FOR SQUBJECT o
DU YOU WISH TO SEARCE HEWS GUBJEET 6 taud  (YhsAD)r
DO YUY JISH DO VIEY UH-ELITLD HENS FOR JULJIZCT 62 (YRS/HME  YER

THE DATE AND TINE CUMICHTS LEAL DLCEIVOLE: 0% 5 41 e9:1d:de
CUNMHENTS SEGT DY U3ER . K. S4ITi
AT LOCATIUL CubE 92); C4I'C

CUMIENTS I} RUFERENCE Ty START DATL noia

MID LiID DATE T3
YHE 55 TUNTATIVELY JELLCTEL CRUBTAL CYN.IUT PRINECT THYCUTICATONE BILL JOIN
glz# ;gECLAGCUS IN/CSTIGATULS PO A I=CAY v IGNING SUSSION SUPTEMOER 1 THROUGH
“ .
Tuis AILL BE THE FIRST oCETING UF THE KUULY TURMER CRUSTAL UYNAMICS HORKIAC
GROUP. HASA HEAUJJARTCRD 1143 TRUTATIVCLY SELLLTCE THE UOARSTIC AUD FORCIGH
INVESTIGATORS FLOM APPRUXIHATELY 90 PHOPOSALS SUDMITTEE I4 RESPUNSE YO THE
GRUSTAL UYNANICS ANNOUNCUMLNT UF JPPCRTWMIITY.
THE FIRST DAY AID & BALF OF THE HECTING MILL UE CEVUTRL Tu QCPORYS CRON LACEDS
THYESTISATORS 0il TAE PRUGRLSS OF THEIR GCULARCH,
THE AFTERNOUN QF YAE SCCONL AuU SLL CAY Od THE THIND MAVL BLCh SCHCDULCL
YENTATIVELY FUR BISCUSSION LF THE PRCJCCTES SYATUS, ONSLRVIIG PROGRAL, DATL
AVAILACILTY, CONTRACT ARRALLGHCHTD ARD & GEVIEW OF THL ACCLPTLD PIUNDUALS,
THE HERJ TEXT CUNSISTS O 1. LINES

END UF Ul=EDITEL “IZHS Tult SULJCCT b
DO YUU KISH TU GRJINGC AJUTHLR HENS SUBJLCT?  (YESZGT U1
DO YOU WISH TO COUTINUL Ti LROWSE UR CONTRIAUTL TC JCJG LRCHANGEY LYLSANLS

Figure 37. (Continued)
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