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STANDARDS FOR -MULTILATERAL AND WORLDWIDE -EXCHANGE OF GEOTHERMAL DATA

J. J.-Herr, S. L. Phillips, S. R. Schwartz, and T. G. Trippe

'Léwrénée‘Bérkeley Laboratory
’ University of California
- Berkeley, California 94720

"-ABSTRACT

‘ Standards for ‘the exchange of machine-readable data are discussed

at ‘five levels covering (1)’ physical characteristics of the medium

" used ih’tﬁe'exchaﬁgey,(Z) overall structure of the data file, (3) format

‘of‘individualTreéords;-(4) types-of information contained in a vecord,

(5) authority files for information definition. The standards are used

by the National Geothermal*Informatioh Resource for compilations of

geothermal ‘énergy data.
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Introduction

The need‘to utilize domestic energy'and'mineral sources which\ére SO
essential to our health and economic well-being cannot be questioned. Based
on the availability of energy sources,‘both developed and déveloping nations
must modify plans for expanding or building industrial caoacity, and im-
proving transportation systems. A very delicate balance exists between
acceptable energy sources and those with imposed conditions which stifle
and impede rational progress. The need to obtain sound energy and mineral
data is obvious. _ |

Many developed and developing nations are resolved to become energy
‘independent of foreign sources to the extent possible. A most promising
new domestic energy source -- geothermal -- while not yet.well,understood
will surely play a major role in the energy economy of the future. There
exists a worldwide research and development activity in geothermal energy
with the objective of stimulating and facilitating the carly and significant
utilization of geothermal energy for powerlproduction.

Just as important as research and development of geothermal energy is
the collection and dissemination of current information about geothermal
science and technology. It is the case in the geothermal field -- and
understandably so because the field is undergoing so rapid a growth --
that there are many gaps in what is termed "puolic knowledge' about geo-
thermal energy. New techniques have been developed for research that
should be widely applied for exploration and utilization; basic scientific
~ data may be applied to predictive modeling thereby saving much time and
effort; Some geothermal resources may not be made productive by any

current technology; other resources may be utilized quickly without the
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nece551ty for further development work To f111 these 1nformat10n 8aps

is necessary and urgent if the gaps are not f111ed there is the penalty
of unnecessary duplication and expense in research and the add1t10na1
expense, not often.measurable 1n’monetary terms, that neededvenergy-sources

cannot be utilized. :

The Lawrence Berkeley Laboratory 1s sponsored by the Bnergy Research

’ and Development Adm1n1strat10n to estab11sh a Nat1onal Geothermal Informa-

't1on Resource (GRID) The ob3ect1ve of GRID 1s ma1n1y to compile and d1s-

sem1nate evaluated data and b1b110graph1c 1nformat1on on the follow1ng six

maJor categorles of geothermal sc1ence and technology (1) phys1ca1 chemlstry,

‘(2) exploratlon, (3) ut111zat1on, (4) 1nst1tut10na1 cons1derat1ons, (5)

env1ronmenta1 aspects and (6) reservo1r characterlstlcs See F1gure 1.

GRID is 1nvolved 1n a number of cooperatlve agreements for the inter-

'change of 1nformat10n and data w1th other organlzatlons on a worldw1de
‘ basls th1s leads to an actlve 1nterest 1n the questlons of standards fbr

&iblbllographlc, numerlcal and other types of data (e g., maps) Standards

fbr the 1nterchange of b1b110graph1c data are currently well establlshed

and the ut111zat1on of these standards 1s 1ncreas1ng.r GRID's b1b110graph1c

if11e 1s computer based and patterned after that of the Internatlonal Atomlc |

Lanergy Agency s Internat10na1 Nuclear Informatlon System (INIS) Ut111—‘

Wit

Mgzat1on of the INIS format and f11e def1n1t10n ensures that GRID's b1b110—

' ‘graphlc data Wlll be compatlble w1th and usable nn other blbllographlc

systems Standards for the 1nterchange of data, 1n general and b1b110-

graphlc 1nformat1on, in part1cu1ar, are d1scussed below Appendlx IT



(1s the GEODOC Reference Manual, which defines GRID's b1b110graph1c data

structure and 111ustrates this dlscu551on

~Standards for the Interchange of Machine-Readable Data

In the exchange of machine-readable information, there-are several
levels at which standardization can be discussed. These are: (1) physical
characterlstlcs of the medium of exchange (usually, magnet1c tape), in-
c1ud1ng 51ze of tape, recordlng mode, density, block (phy51cal record)
structure, Interblock gaps, and file marks (2) overall structure of the
f11e, 1nc1ud1ng character sets and header and traller labels, (3) format
(structure) of 1nd1v1dual (loglcal) records, including the mechanlsms(s)
for 1dent1f1y1ng particular units w1th1n each record and spec1fy1ng the1r
lengths and positions; (4) the types of information to be 1nc1uded with
a record (i.e., the data fields or data elements); and (5) the exact
definition of the type of information to be 1nc1uded in a data f1e1d its
form (or style), and authority files associated with 1t, Standards for
levels 1 and 2 are reasonably well established within the computing commmity;
the following covers levels 3 to 5. -

Standards for record formats (or structures).have the advantage of
reducing significantly the effort needed to ''crack' a new data file and,
in addition, can save time and effbrt when de51gn1ng a f11e. Such a ‘stan-
dard, established by consensus of suppliers and users of exchanged data
ensures completeness of the information required to decode a tape. The
standard structure should permit the recording, without d1stort1on of
_all types of data whose 1nc1u51on can be ant1c1pated To the cxtent

pos51ble, such a structure should be hardware and software 1ndependent
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Softwafe includes operating systems; and, to an increasing degree, data
management Systems; Few data maﬁagement systems are hospitable to all
types of data; nearly every one has some festrictions, around which its | .
users must work. Examples of restrictions imposed by data management systems
are those on the number of data fields'for a record, on the length of data |
fields, and on the number of occurrences of a particulaf,data fieid or group
of fields. It should be kept in mind that such a structure'is for inter-
change only and says nothing about structures for internal use. The fermat
in use in bibliographic data interéhange may be briefly described as one
in which a fixed format directory (specifying each type of'data pfesent,
its length and position within the record) precedes a variable-length area
(containing the actual data). Although the use of this strueture for '
hierarchical or otherwise linked information is possible, the usual imple-
mentation is linear (i.e., with little or no linking of data elements).
The principal barrier to implementing such a standard is the investment
in local formats for already established data bases.

Establishing standards for the types of information to be carried in
a record is even more difficult. Probably the most difficult aspect is
anticipating the degree with which information should be delimited. As
an example some bibliographic systems tend to-include in one undelimited
field all of the journal reference information-while in others the‘journal
name, volume, issue, page, and date are in separate fields. The higher
the degree of separation of discrete units, the greater the flexibility
in manipulation (inclﬁding format checkihé),possible, In order to produee

data that can be used by other groﬁps, GRID has followed the INIS 1isf'of
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"types'of data. The.two major stumbllng blocks to adoptlon of a

standard list-of . data elements are,’ agaln, the 1nvestments in ex1st1ng

systems, and the costs of proce551ng a detalled structure whose value

may not be apparent 1n1t1a11y

F1na11y;’perhaps the greatest diffiCuity/iies in’standardi;ing the

_contents of the data fields. These specify, for instance, the order of
authors' names; abbreviations for journal names; forms of institutional

- vnames;band codes;for_recurring information, such as journal CODEN, cor-

porate.author\identifiers,xand,country‘codes,;uh;chbare a final check on

the consistency of the entries. 'The_majorpadvantage;oflstandardization

rin‘this area,is ease of understanding and searching the data, which should
a‘be unamblguous Probably the most d1ff1cu1t standardlzatlon problem in
‘A.the b1b11ograph1c area 1s that of the means of describing the subjects

of a document, this problem includes both‘the,style of the subject

description and the particular terms or categories used.

Standardlzatlon of data for 1nterchange means that a product gene-

‘rated for one set of users can be used ‘without needless effort by a

";w1der communlty Aspects subJect to standardlzatlon 1nclude phy51ca1

characterlstlcs of the med1um of exchange, overall structure of the f11e,

structure of the 1nd1V1dua1 records, types “of 1nformat10n to be 1nc1uded

. 'within- a record and style of the 1nformat10n and authorlty f11es associated
A w1th 1t. Standards for the exchange of b1b110graph1c data are well esta-

7“'b11shed and ‘in actlve use throughout the world. GRID ut111zes these
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standards for bibliographic'work,‘thus enhancing_the value of itsvpro;

dutt{and promoting the active interchange_of data with other groups.

Similarvgeoscience data standards would take the bibliographic experience

into account and would result in an even wider level of compatibility for

the interchange of data.

Conclusion

| After reviewing current standards for the exchange df'machine-readable

‘data, some general observations are appropriate. Present-day standards,

although adequate in many respects, still'havefa number 6f;sh6ftéomihgs.

The '"ideal" system for standard data exchange should include:

1. Data elements developed by a consensus amohg usefs,jﬁafaloguers,
and data centers. This would facilitate the collection, exchange and
utilization of geothermal information.

2. Uniformity in magnetic tape formats. Much time and expehse

are devoted to cracking a tape from one data center so that the tape
information can be utilized by another data center.

3. Delegation of responsibiiity-to each participating data center
for dne or more aspects of the exchange program. For example, it is
desirable to have one data center put all of one type of data into

one acceptable format for dissemination to the other participants.

a. Continual.updatihg,of authority li$t$ SO thaf‘fhey éfe-éompatible
~ with current usage. For example, many nations have changed.their
methods for mail addresses (e;g., ZIP codes), and these changes;should

be reflected early by a change in the authority list.
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5. Onme set of commonly accepted units for reporting physical mea-

surements. Conversion of many units to a common unit is a time-con-

sum1ng procedure which also impedes evaluation of the data.

6. Development of tags or flags to indicate the level of qua11ty of

numerical data. Often, erroneous or unevaluated data are worse than

" no data at all.

7. A listing,of data descriptors in a thesaurus of termé which Will

impart to the user an idea of the magnitude of the numerical data;
' the exper1menta1 procedure used to obta1n the data, and the materials

_(e g, chemlcals) used in the exper1ment.
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