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HANDLING, STORAGE, AND RETRIEVAL OF PETROLEUM DATA
IN CCOP COUNTRIES
By
Allen L. Clark, Jennifer L. Cook
and

Richard Sinding-Larsen lj

EXECUTIVE SUMMARY

An analysis of petroleum data storage and retrieval programs within
the member countries of the Committee for Coordination of Joint Prospecting
for Mineral Resources in Asian Offshore Areas (CCOP) demonstrated that
this is an area of both great interest and great problems. Specifically
the major problem areas are (5):

1. Data archives,

2. Data files.

3. Data processing hardware and software.

4. Geophysical data.

5. Automaﬁic Data Processing (ADP) management.

The resolution of many of the existing problems lies in their re-
cognition and the implementation of a sequential development program
to meet the need for data storage and retrieval. This begins with a
systematic procedure for data acquisition and archiving and proceeds

to an integrated system for the storage, retrieval, and analysis of

1/ Norwegian Geological Institute,




petroleum data. Corresponding to the sequential development of the
system is the transition from manual handling of data to the development
of main frame and mini-micro computer process activities.

To effectively address the petroleum data storage and retrieval
problems of the CCOP member countries and implement a sequential develop-
menk program, three major areas require immediate consideration:

1. Authorization by senior-level management to expand data storage

and retrieval programs with both monies and personnel.

2. Development of an agency-specific sequential development program.

3. Availability of technical consultants in the areas of data

archiving, data base development, and hardware and software
systems.
No manual or machine shortcuts exist or should be attempted for the

development of an adequate storage and retrieval program. Only through

time and effort will truly integrated multipurpose systems be developed.



INTRODUCTION

Project initiation

The annual sessions of the Committee for Coordination of Joint
Prospecting for Mineral Resources in Asian Offshore Areas (CCOP) of 1973,
1974, and 1975, repeatedly stressed the importance of establishing national
centers in each of the member countries for the storage and retrieval of
the proprietary petroleum data and the geological samples that each
country has received following the increased regulation and operations of
petroleum activity., To this end, the Committee arranged a seminar in
Bundung, Indonesia, in April 1976 on '"Data collection, storage and retrieval,"”
with particular reference to hydrocarbon exploration and development.

The 15th session of CCOP in 1978, held in Singapore, acted on the
recommendation of its Technical Advisory Group and in early 1979 estab-
lished an Ad Hoc working group on petroleum data collection, storage, and
retrieval. The working group consisted of Dr. Richard Sinding-Larsen
(Chairman of COGEODATA, the Committee on Storage, Automatic Processing
and Retrieval of Geological Data, of the International Union of Geological
Sciences (IUGS)), Dr. Allen L..Clark (Chairman of the COGEODATA Working
Group on Data Capture), and one member from each of the CCOP countries.

In January 1979, the CCOP project office was delegated the support monies
given by the Government of Norway to finance the travel expenses of the
working group. Two contracts between IUGS and the Economic and Social
Economic Commission for Asia and Pacific (ESCAP) were then set up covering
the time period January 1 to October 15, 1979. This report was prepared
for the CCOP member countries under the auspices of COGEODATA, of IUGS,

under Contract CAP/79/01/061/Con/79-01/ESCAP/CCOP.




a)

b)

c)

d)

Purpose

According to the contracts, COGEODATA should perform:
An appraisal and evaluation of the national needs of the CCOP countries
concerning petroleum data collection, storage, and retrieval,
This should be understood as involving the whole aspect of identifi-
cation, indexing, storage, retrieval, dissemination, and utilization
either in a wholly manual mode, partly by the use of computer technology,
or by means of comprehensive incorporated data systems.
Evaluate existing governmmental and commercial data systems in North
America and Europe suitable for petroleum data collection, storage,
and retrieval.
In light of the individual needs of the CCOP countries, discuss the
usefulness of available data systems for the petroleum-data activities
of the member countries,
Prior to the loth annual session of CCOP, arrange a meeting with the
designated CCOP representatives and recommend a plan of action for
subsequent discussion at the 16th annual session of CCOP,

Scope

The 11 CCOP countries (Japan, Korea, Philippines, the Trust

Territory of the Pacific Islands, "Japan, Papua New Guinea, Indonesia,

Singapore, Malavsia, Thailand, Kampuchea, and Vietnam) have each reached

different levels of petroleum development and accordingly have a variety

of problems and corresponding needs. The present study attempts to

address the full spectrum of the more important problems and provide

reconmendations for dealing with the overall range of problems.



Implementation

Jan. 12-Jan. 28: Reconnaissance visit to Malaysia, Indonesia,
Philippines, and Thailand by R. Sinding-Larsen, Norway, and 0. Kvig,
Norway.

March 30-April 4: Meeting at the Norwegian Petroleum Directorate
by-R. Sinding~Larsen, 0. Kvig, A. L. Clark (USA) and J. Cook (USA).

Apr;!S-Aprd 23: Reconnaissance visit to Korea, Japan, and follow-up
visit to Philippines by A. L. Clark.

June 6-July 8: Follow-up visit to Indonesia, Malaysia, and Thailand
bv A. L. Clark and J. Cook, with subsequent reporting of results in
cooperation with R. Sinding-Larsen.

June/Julv: Review of North American data systems by G. Gabert
(Germany) and S. Bie (Norway).

August: Final visit to the CCOP countries by A. L. Clark and R.
Sinding-Larsen to make recommendations on how to meet national needs for
petroleum data storage and retrieval.

September: Meeting of the Ad Hoc working group September 5-8 to
formulate recommendations to the 16th session in Bandung, Indonesia.

PROBLEM AREA OVERVIEW

The majority of o0il and gas agencies receiving data in Southeast
Asia .are performing mandated archiving activities in support of national
0il and gas programs. However, in most of the organizations, this
activity has not held a very high priority for many reasons, among the
nost significant of which are:

1. The o0il and gas agencies are only recently established and emphasis



has been placed on priorities other than data management.

2. There was an initial lack of need for data management because
the volume of data was very small.

3. Recent activities in exploration and development, coupled with
increased analyses and national mandates for data submittals has
resulted in a rapid increase in data.

4. There has been a general lack of trained personnel, particularly
information specialists, to develop data management procedures.

5. Upper level management has failed to recognize the need to improve
data management procedures, and as a result, programs have not
been developed in this area.

These information sources in the o0il and gas agencies represent a
variety of forms ranging from core samples, tapes, reports, maps, telex,
and microfilm, all of which must be identified, catalogued, and indexed
in a standardized procedure. Indeed, in Southeast Asia as more and more
data are generated and information developed and collected, there is an
ever increasing need for adequate bibliographic control and archiving.

It is essential that the general problems of data management defined and
described in this respect be addressed and that all oil and gas data that
are worth preserving be placed under some form of bibliographic control.

It is rapidly becoming recognized that there is a very critical need
to better organize and handle o0il and gas data to support better decision
making throughout an organization. This activity is leading to the need

for a new type of specialist, the "information” or "data base"” administrator.



This individual is charged with knowing, or being able to find out,

exactly what is in his or her file, where each item of information is
stored, how frequently it has been updated and the implications of changing
the present routines for bibliographic control and archiving of the data.
As a part of this pattern it is also being recognized that information is
not static, but is normally in a transition phase between its use in a
dynamic process (exploration) and its longer-term storage as part of a

national oil and gas archive.

Evaluation procedure

In order to conduct the proposed program in a systematic manner, a
standardized procedure was adopted and applied to each country. Although
the procedure was as inclusive as possible, it was not always possible to
apply the procedure entirely because of the varying levels of data manage-
ment in the respective countries. Nevertheless, the "petroleum data
problems” of each country were assessed utilizing the following procedure:

1. 1Initial definition of present data problems such as data

volumes, user enviromment, organizational enviromment, physical
environment, and national and agency needs for data management.

2. Definition and assessment of existing practices in the handling,

storage and retrieval of petroleum data.

3. Detailed definition of present data types, data volumes, report-

ing and acquisition procedures, data completeness, and data

integrity.



4. Development of a short to intermediate analysis of data problems
and an assessment of short to long range plans for data handling,
storage, retrieval, and analysis.

5. Development of alternate solutions to effectively and efficiently
manage petroleum data to meet present and anticipated needs.

" A standard form was utilized for each country to acquire and evaluate
the above data and alternatives and is presented in Appendix 1.

Problem areas

In addition to the general problems listed at the beginning of this
section, the detailed evaluation procedure also identified several speci-
fic problem areas which are common, to varying extents, in all the oil
and gas agencies. The extent of the problems is primarily a function
of the stage of oil and gas development, the volumes of data, existing
and past data administration practices, and new needs for data and
analyses.

The major problem areas, which are dealt with in detail in the
following sections of this report, can be summarized in five main areas:
1) physical archiving, 2) data files, 3) geophysical data, 4) data proces-
sing, and 5) ADP administration, where specific needs are identified and
action is called for to improve existing and future systems.

DATA ARCHIVING

Data acquisition

The physical storage and retrieval of oil and gas data in national

archives and the internal systems of indexing and classification are



critical to the efficient use of data by the petroleum professional. The
need for management to be able to monitor data flow and know archive content
cannot be overstressed for the following reasons:

l. Data loss from an ill-managed or unmanaged system is generally
unrecoverable (indeed, if even realized).

2. Professional time spent in data search and retrieval must be
optimized. Most large oil companies have instituted data manage-
ment systems for this reason.

3. Data duplication/preservation techniques (e.g., micro-filming)
require an organized archiving system before being undertaken
(insuring the organization of the resultant microfilm file).

4. The task of creating specialized data files (computer or manual)
requiring large amounts of integrated data from varied sources
is eased with a systemized, cross—referenced archive.

5. Each country organization has been trusted with the national oil
and gas data repository where sufficient steps must be taken to
insure data integrity, credibility, and security.

Standard procedures exist that can be implemented to acquire, clas-
sify, index, key word/abstract, and store documents, maps, and other data.
These procedures can be implemenced manually or with computers, depending
on number of skilled personnel and present or future access to computer
facilities.

The general procedures in data archiving, which are discussed in

the following sections, are shown in figure 1.
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Acquisition logs

The initial step in the development and maintenance of a national
archive is to institute a master acquisition log. It is absolutely
essential that the receiving organization record each and every document
as it is received. The responsibility lies with the archive management
to ensure that all data required of petroleum companies is recorded
before storage in the archive. The archive management should also assume
responsibility for any duplication and distribution of incoming material
to professional personnel after official acquisition.

The primary use of an acquisition log is simply to provide an
official record of receipt of a document, but it can and should serve
other important purposes. Among the most significant are:

a) to record time and date of acquisition

b) to classify a document as to type (e.g., map, report, log)

c) to classify a document as to general subject matter and/or area

d) to assign a unique number to the document for later retrieval

purposes or until assignment of an archive number

e) to serve as a primary bibliographic citation for entry into a

data base.

It is therefore recommended that a master data acquisition catalog
be instituted and a sincere effort made to list all present and future

acquisitions. For each item received, the minimum data items should be:

Date of Acquisition: Submitted by (Author/Composer):

Unique Identifier: Title:

11



Other Identifier: Data type:

Enclosures:

The acquisition log should be maintained daily, documents being
recorded immediately upon receipt. The time necessary to maintain the
acquisition log depends on the volume of incoming documents, but approp-—
riate personnel should be assigned so all data can be logged the day
they are received.

The acquisition log should be a hard-bound book with a strong binding
so that pages do not tear loose with wear.

There are several ways to organize the acquisition catalog, each
depending on the future indexing/classification schemes to be utilized.

a) If 1little or no classification and indexing will take place

after acquisition, then the acquisition log should be organized
to derive maximum benefits. A chronological sequence of entries
is not as desirable as receipt acknowledged by document type,
subject, or area.

b) 1If good indexing, classification, and keywording are undertaken

the items can be easily cross referenced after acquisition,
and if accession lists reflect the acquisition by type, it
is less necessary to organize the acquisition log by criteria
other than date of receipt.
Classification indexing
Classifying and indexing documents in a structured approach is the

key to the efficient storage and retrieval of documents in an archive.

12
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Many efficient archival systems are in operation currently and most con-
cerning oil and gas data are variations based on a hierarchial, structured
subject breakdown. Within the current operating petroleum data systems
the major breakdown commonly is:
1. ‘Exploration data
2. Development data
3. Drilling and production data
This breakdown gives the logical division points according to time
sequences and the differing types and applications of data gathered
within each phase. Within these three classes, further structural break-
downs are necessary by subject:
1. Exploration data
1.1 Exploration geology
1.2 Exploration geophysics
1.3 Exploration geochemistry
1.4 Exploration drilling
1.5 Well logging
1.6 Other
Each of the above subfields can be treated in the same manner and
should be designed to collectively exhaust the subfield. For example:
1. Exploration data
1.2 Exploration geophysics
1.21 Gravimetry

1.22 Magnetometry

13




1.23 Seismology
1.24 Down hole geophysics
1.24.1 Electric logs
1.24.2 Radioactivity logs
- 1.24.3 Lateral logs
1.24.4 Other

The overall classification system should be standard within the
organization and able to handle all types of incoming data. Each organ-
ization, however, functions differently, and receives different types
and forms of data, so each should be designed to suit the specific need.

Examples of current classification schemes are provided in the
appendices (under specific secondary services, i.e., those commercial
bibliographic systems that deal exclusively with geological or petroleum
data).

Once the classification scheme is set up and the decision is made to
index the archive accordingly, each document can be analyzed for position
within the classification, and assigned a classification number.

After the document is logged properly in the acquisition catalog
and assigned its relative place in the classification scheme, it is
necessary to record the reference in a standard format for use in the
archive's master index file (manual or computer). For each document the
minimum data items are:

Unique number: (assigned in acquisition catalog)

Classification number:

14
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Cross—reference numbers: (to be discussed)
Other identification number: (any internal numbers of submitting
agency)

Date: (from publication/document)

Author: (from acquisition log)

Company: (from acquisition log)

Title: (from acquisition log)

Enclosures: (any separate maps, logs, or tables enclosed with a

report are to be listed completely)
Location: (physical location/address within archive)
Cross-referencing

An important function of the indexing and classification system is
the ability to accomodate cross:refefencing and the creation of ancillary
files to help the professional search for information.

Each document is placed in one position within the classification
hierarchy and given the respective classification code. The keywords
are then selected reflecting the content of the report. These keywords,
however, often refer to subjects covered in other parts of the classifi-
cation. Those that are significant should be cross-referenced. A record
should be placed in the card index that is a standard, cross-reference
card containing the 'header' information (bibliographic elements),
location, and the original classification code. The professional searching
for a topic will then be assured of finding not only major sources:but

also important secondary sources.

15



Card indexes

The internal organization of the card index file should follow the
logic of a normal search. It appears that in the CCOP oil and gas agencies,
the bulk of research work is performed on the basis of area, most often
on the basis of contract area. The card index should reflect this by
having the basic organization by area; i.e., basin or structure. Contract
area should not be used as a breakdown as the boundaries are often an
arbitrary grid and not static entities. If the boundaries change in the
future the card index system would collapse. It is therefore important
to choose an area breakdown that sufficiently divides the offshore into
convenient, logical subareas, which should be able to accomodate the
contract areas also.

Within each area breakdown the classification hierarchy is used.
For example:

Area A:

1. Exploration

2. Development

2. Development

16



3. Drilling and production
Keywording

The present reference systems operating in CCOP rely on title searches
for specific data within a data type, e.g., geologic reports. Such a
sysEem will be inadequate for larger amounts of data when for a single
project the professional must peruse all kinds of reports for data
content. Therefore, a keywording or annotated-bibliography system should
be implemented for all geologic and engineering reports by subject special-
ists in the data management staff,

Reywording is simply the process of extracting the pertinent subjects,
geographical areas, analytical techniques, equipment, or other items that
describe the content of the document. Therefore, upon review of the
reference and keywords, the professional can make a better decision of
whether or not the specific report is of interest to his field of research.

Keywording can be undertaken by natural language or a controlled
vocabulary. It is recommended that a controlled vocabulary be used for
the following reasons (Lea, 1978):

1. Retrieval success depends on the class size and composition of

the document classes in the system: class size and composition
depend on the vocabulary used to indek the documents.

2. A controlled vocabulary is essential to avoid synonym duplication.

3. A controlled vocabuléry can eliminate homonym problems, i.e.,

the same word having different meanings in different contexts.

17




10.

11.

12,

13,

Furthermore, a structured vocabulary can allow homonyms since
a particular use of a homonym can be specified.
Semantically related terms can be linked by means of a controlled
vocabulary.
A hierarchical structure in a controlled vocabulary allows
generic searches to be undertaken.
Retrieval precision depends on the specificity of the controlled
vocabulary.
A greater intellectual burden is placed on the searcher in
natural language systems.
False coordinations and incorrect term relationships are likely
to be more prevalent than they are in controlled vocabulary
systems.
Searching stems by natural language techniques may often yield
surprising results, e.g. with ANALYSIS.
It is true.that a thesaurus can be used as an aid to natural
language searching, but because there is no structure it is
less successful.
Natural language techniques can be used in addition to con-
trolled language techniques, but the reverse is not possible.
A study of retrieval success has shown that controlled language
is superior in performance to all other systems.
Services that started without a controlled vocabulary are mostly
changing to a controlled vocabulary system as their database

becomes too large for good retrieval.

18



14, There are problems with singulars and plurals.

15. When terms are inverted there are precedence problems.

16. Variations in spelling can cause difficulty.

17. Different hyphenation practice can cause different collation

after machine sorting.

18. Abbreviation practice is not standard in uncontrolled

vocabularies,

19. Compound terms can cause problems in uncontrolled vocabularies.

A controlled vocabulary can be grouped in several ways in a thesaurus
for use by the Data Management staff (Lea, 1978).

1. Lexicon of grouped controlled terms

2., Alphabetical thesaurus

3. Classification hierarchy

4, Thesauro—classification.

A thesauro—-classification is the best way for keywording to be
done because synonyms are then controllable, the subject is structurally
grouped, and the classification numbers reduce spelling and language
difficulties in indexing.

Initially, a commercial thesaurus is recommended for use. There
are several which deal with geology and one exclusively with exploration
and production of oil and gas, by Petroleum Abstracts. See Appendix 2.
It is advisable to use the Petroleum Abstracts as a source of keywords
as they have addressed and solved many of the problems inherent in building

a thesaurus. Several topics will have to be amended by each respective

19




country in that areas, lithologies, and other similar topics must be
listed that refer to country-specific locationms.

For example, a geographic thesaurus will have to be instituted using
the indigenous area names which have been agreed upon as standard and
unique. The thesaurus can be built structurally in the same manner as
the overall classification system, in which the largest overall area is
broken into its respective sub—areas and named structures.

From the hierarchial classification it is important to make an
alphabetical index which involves:

1. The terms used in the classification sequence

2. Inversion of terms used in the classified sequence

3. Synonyms of terms used in the classified sequence (e.g., Siam,

Thailand)
4, More definitive terms than those used in the classified sequence.
Key data

An annotated-keyword/key data bibliography follows the same general
scheme as keywording--choosing controlled vocabulary from a structured
hierarchy--but makes a distinction between keywords and actual data.
This scheme would be ultimately of more use as a professional would find
tabulations of data more important than mere subject descriptions.
Indexing and keywording would be carried out in the fundamental manner
described previously using a thesaurus, but specific data would be
included. 1Included in Appendix 2 is an article discussing the GEO-

SYSTEM key data activity. Unfortunately, the process involved is

20



very exacting for the inclusion of data and would require a professional
staff that is probably not feasible until data volumes become very much
larger than the expected volumes of the respective CCOP member countries.
Abstracting

Abstracting of reports and other documents containing textual
material is also a very effective manner to initially provide information
regarding data sources. The same indexing and keywording process is
carried out as described previously, but in addition, two to three para-
graphs are written to describe the content of the report. The staff
that actually abstracts the text must be subject specialists, geologists,
geophysicists, or petroleum engineers to ensure that the information is
abstracted from the text.

Filing of documents, reports, and magnetic tapes

Document storage

The physical storage of the data after acquisition is recognized as
a major problem. Each country visited has a slightly different archiving
system, none of which will be able to successfully handle, store, and
retrieve their data in the future if the data volume increases as expected.

The primary storage criteria should be by area, as general divisions
of the offshore by basins, structures or pools. The major consideration
is that most searches for data are on the basis of an area so the
structure of the archive should reflect this. Within each area designation
all document types should be stored by subject, i.e., exploration, devel-

opment, or production, then follow the index classification within each.

21



Certain document types should not be stored with the others, specif-
ically maps, core and chip samples, and magnetic tapes should each be
logged separately, and a separate index should be maintained.

Map storaée

The variable physical nature of maps and explanatory texts makes it
des;rable to keep the collection in more than one sequence (Lea, 1978).
Most explanatory texts accompanying maps are more couveniently shelvable;
certain maps also arrive folded into a shelvable container. Many of these
are shelved with the main serial collection, which is arranged geograph-
ically by continent,then by country, then alphabetically by the title of
the serial. Certain folded maps and explanations that are not part of a
series should be shelved with the reports. The majority of maps, however,
are unfolded and are kept in horizontal or vertical map presses. Access
to horizontal presses is more difficult because of the need to lift or
remove maps to reach one in the middle of a sequence; for ﬁhis reason
the lesser used regional and non-series maps are stored horizontally.
Vertical arrangement is used for the major national map series; although

access and refiling is easier, the guards used to hold the maps in the

cabinets are not wholly satisfactory and require maintenance.

22



In the case of shelved maps and explanations, these use a normal

shelf-location mark system. This consists of a one- or two-letter physi-

cal location code, followed by a numerical sequence which achieves country

arrangement. The location mark for flat maps has seven elements:

1.

2.

7.

A prefix such as 'H' for horizontal plan presses, 'V' for
vertical presses, and 'C' for vertical cupboard filing.
Thesaurus geographical code for the area covered by the whole
series (rather than the individual map sheet).

The series code.

The issue (normally the sheet number).

The date of the map.

The variant indicator (a sequence number to distinguish between
minor variations, particularly in the case of manuscript maps).
The copy (a letter code, from A onward, to distinguish identical

maps).

This location mark serves a number of purposes:

1.

All parts of the mark have meaning, other than being merely a
filing location.

Each mark must be unique.

The mark can be treated in parts, so that only a few characters
need be used at a time to find or file a map.

The system is infinitely expandable.

The system is as efficient as possible, in that another artificial

location mark does not have to be used.
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6. The accession number can be used'as a check in map retrieval,
as the number is always included in printed indexes and computer
retrievals; this gives an independent check.

7. The collection is most frequently consulted geographically, and

the location mark reflects this.

An accession stamp can be designed to incorporate all elements of the

location mark, with the addition of:
1. Country or organization name.
2. The acquisition number, from the acquisition catalog.
3. The date the accession stamp was applied.

The design is shown in figure 2.

Accession number

ORGANIZATION NAME L///,Dat:c: of indexinn

\016936 10 JAN. 77//
Library L,,,/Copy letter
Location mark —C 1396 — GSGBEIL 270 { 75 | A
/ _/ i \ \\
sequenis////// s \\ Date of publicaticn.
prefix Series code Issue (20 century assumed,
number other centurics
Thesaurus code stated)

for area covered
by map series

Figure 2. Map accession stamp. (from: Lea, 1978).
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Geophysical data

The storage, retrieval, and analysis of geophysical data is perhaps
the largest single area of data handling within the oil and gas agencies
of the CCOP countries. Most geophysical data processing is related to
seismic data, and is almost always done either by the contractor or
in;house by the agencies, utilizing software packages purchased or
leased from the major geophysical companies. As a result of this proce-
dure, the greatest problem faced in the storage of geophysical data is
in fact a problem in map storage and archiving. There is also the addi-
tional problem of tape storage of seismic data. Because the major oil
and gas agencies require the contractor to maintain all geophysical raw
data, the agencies face a large storage problem when seismic data are
turned over to them for handling.

Well-log data represent the second large volume of geophysical
data that is available to the o1l and gas agencies and produces almost
identical problems to that of the seismic data, i.e., submittal in
paper format and a large number of digital tapes containing basic data.
The problem associated with tape storage of well log data is not nearly
as severe as that for seismic data, simply because there are fewer digital
logs. There is, however, a growing tendency within both the major
companies and the CCOP oil and gas agencies to digitize a larger number
of logs.

Because the majority of all geophysical data collected that relate

to oil and gas activities of the CCOP countrles are normally processed
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by either private contractors or in-house computer centers by means of
commercial data packages, this report does not deal with these activities.
There is, however, a need to discuss national collection and storage
procedures with respect to magnetic tapes of geophysical d#ta.

National collection and storage procedures for geophysical data.--

At present most CCOP countries require, or would like to require, that
contractors provide magnetic tapes of all seismic data collected within
the nation's jurisdiction. Although the requirements are all-inclusive,
they rarely specify the following:

a) Precisely when data are to be transmitted to the oil and gas
agency.

b) The physical description of computer tapes that are provided
'with the basic data.

¢) Standards for data format for geophysical data provided.

The lack of specific standards related to the areas listed above has
resulted in numerous problems, the end result of which is that adherence
to the requirement to provide basic geophysical data is incomplete at best.
Some of the more significant problems are:

1. Virtually no nation has an immediate need to acquire all the
historic data related to seismic surveys. Therefore, there is
not a concentrated effort to acquire the data and as a result
data organization is spotty.

2. Virtually no nation is in a position to receive the thousands,
in some cases hundreds of thousands, of magnetic tapes of

geophysical data.
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3.

4.

The lack of clear-cut standards for even the size of magnetic
tapes creates a serious storage problem.

The lack of data formats for the submitted data means that most

of the information would need to be converted to a standard format
before it could be used. This represents a major task both in
terms of computer time and personnel.

The widespread dispersion of seismic data outside the CCOP
countries, both regionally and by company, makes the maintenance

of an index or archive almost impossible.

Given the desire of all nations to acquire and archive magnetic tapes

of their data and the present problems associated with meeting this objec-

tive, there is a clear need within the CCOP countries to initiate the

following actions:

1.

2.

To effectively étore, retrieve, and utilize geophysical data,

each country should establish, either nationally or by adopting

an international standard, a procedure for the submittal of

magnetic tapes that includes:

a) standardized label of tape characteristies;

b) standard size of reel and method of sealing;

¢) grouping of data by survey, area, and scale at the time of
submittal.

If detailed standards on a national or international basis are not

feasible or not available within a reasonable time period, then

each nation should develop an internal standard, and upon receipt,
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all tapes that do not conform to the standard should be duplicated

in-house to meet
3. For the physical
recommended that
by multi-colored
a) Type of data

b) Area covered

standards.
storage and retrieval of magnetic tapes it is
all standard size reels be color-coded, normally

sealing strips where the color designates:

¢) Geophysical company

d) Year of data

acquisition.

4. All geophysical data should be stored together in a common

facility which provides the required physical enviromment,

security, and access to tapes for utilization.

These recommendations represent the minimum standards that would

be acceptable for the submittal, storage, and retrieval of magnetic tapes

of geophysical data.

Anticipated programs

in computer processing of geophysical data.——

As the need for expanded analyses of data related to exploration, reserve

estimation, basin analysis, and regional correlations becomes apparent,

and the applications are recognized, there will be a major effort within

the oil and gas agencies to better utilize their geophysical data.

Indeed, there is at present a growing interest in the following areas

that will mandate an expanded data processing activity with respect to

geophysics:
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l. Reservoir engineering studies
2. Seismic reprocessing

3. Modelling

4. Velocity analvzers.

5. Depth conversions.

6. Density analysis.

7. Graphics.

8. Resistivity profiles.

These needs and associated arcas of activity are rapidly expanding
and recuire an expanded effort in at least two major areas: geophysical
data files, and in~house mini-micro processing. Both these subjects
are covered in following chapters of this report. In general, however,
it is anticipated that the initial developmeﬁt of geophysical data files
will normally procecd by the development of individual special-purpose
files that will be ysed in a limited number of applications. Because
of this fact, considerable attention must be given to the use of mini and
nicroprocessers which would, at present, seem to offer the greatest
potential for cheap, efficient, and rapid processing and handling of
geophvsical data files.

The very nature of the development, handling, and processing of
individual geophvsical data files mandates that there be some overall data
managerment o insure that the activities are coordinated. Specifically,
there is a need to set minimu~ standards for data content and definition

to insure thrat at scme later date the various files can be integrated into



a comprehensive well data base or geophysical data base. With respect to
these considerations, three major areas need to be monitored:

l. The basic input to geophysical data files will be digital data,
much of which will be produced by hand digitizing. Therefore,
it is necessary to insure that the same digitizing standards are
employed to insure data compatibility.

2. Careful attention should be paid to insuring that digital data
are compatible from file to file with respect to intervals and
specific contacts, units, or zones.

3. All digitized geophysical data should carry specific identifiers
with respect to company, time, method, etc., to insure that data
to be compared are compatible.

Careful attention to detail and monitoring of activities will produce

a series of files which can later be merged into a geophysical data base.
Failure to provide the proper administration will lead to costly redevelop—-
ment of the data and sizeable delays in development of application.

Active, inactive, and dormant data storage

During the visit of the CCOP consultants to the oil and gas agencies,
it was observed that an undetermined but sizeable amount of data is main-
tained in the files that is either duplicates or is not used at present.
Removal of these data from the library would reduce both the volume of
the library and the necessity to maintain a record of the data.

Duplicate data are best represented by the daily, weekly, and monthly

progress reports that are superseded either by annual reports or completion
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reports which are a compendium of the daily, weekly, and monthly reports.
To alleviate this problem it is suggested that preliminary reports be
maintained in a separate file, and, on receipt of annual or completion
reports, that the preliminary reports be placed in storage or destroyed.
Data that are presently not used, i.e., very old, or on areas or
subjects that are no longer under study should be removed from the library
and placed in suitable storage. In addition, data presently used for
study but which are of little value for subsequent studies, or for which
summaries are available, should also be placed in storage.
It is appropriate to mention that three levels of data are normally
designated:
a) Active--data that are of present and ongoing use, or have a
recognized use in the future, shouid be maintained in the master
library; .
b) Inactive--data that have been superseded, are of no forseeable
use in analyses or studies or for which other data sources are
available (such as summaries). Such data are stored external
to the master library but in an area and state such that they
are readily retrieved if needed;
c¢) Dormant-—data of only historical value, that are not required for
any future studies, or are totally superseded. Such data are
normally boxed, indexed, and sent to a permanent storage area and

are normally retrievable only with sufficient lead time.
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Development and implementation of a three-stage physical storage plan
will substantially reduce the space requirements of the present and future
library and will result in a much more efficient and useful library

faCility.
Data control

- The present system of data control within the CCOP countries is
inadequate to:

1. Insure the security of data.

2. Insure the proper filing of data.

3. Provide accountability for specific data items.

4. Accomodate an expanded study, analysis, and data base

development program.

The major problems with the present system, recording the data user
and the data borrowed on individual cards, is that the system is not used
consistently and no one single individual serveswto monitor data use and
distribution.

It is recommended that the present Ad Hoc system become mandatory
and that some one individual bg placed in charge of monitoring the use
and distribution of the library materials. The ideal situation would
be that one of the staff to the Data Manager be assigned this task.

Microfilming

Microfilming is an efficient way to handle the preservation and
duplication of archival materials for the following reasons:
1. Amount of physical storage is reduced.

2. Information is readily available in one spot.
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10.

11.

12.

Material is easily reproduced.

Method is exceedingly efficient for storing and retrieving map
information,

Reduces wear on original material.

Acts as a backup library to insure against loss through

fire, etc., of original documents.

Allows cheap and easy dissemination of data to regional offices.
Stable and easy to store, deteriorating less quickly than paper.
Microfilm is cheap to mail.

Color can be reproduced cheaply, as positives.

COM (computer output on microfilm) can be cheaper than a line
printer, especially if several copigs are required.

Storage costs are minimal.

A few disadvantages are encountered in that (Lea, 1978):

A microfilm reader is required.

There are many 'standards' and sizes: 16 mm and 35 mm roll
microfilm; microfiche in 3" x 5", 5" x 8", but most commonly

4" x 6" (104 x 148.75 mm).

Some users do not like the medium.

Some data and papers on microforms are poorly edited.

Browsing is difficult or impossible,

Archive must be in order before microfilming, as an unorganized

microfilm file is unusable.
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It is recommended that provisions be made in the CCOP countries to
buy microfilm equipment and proceed in duplicating their archival data,
or that they contact microfilm contractors to provide the service, allowing
for future updates to the file,

Personnel

" The acquisition, referencing, keywording, storage, and retrieval
procedures in archiving materials requires a Data Management staff. The
importance of data availability in an organization of thesg types spans
all levels of activity. Data are needed for all operations (exploration,
production, and regulatory) that need to be coordinated at the department
level. Top administration also requires the submittal of reports
data status justifying a position in line with other department heads.

The staff under the Data Ménagement spedialist should include a
senior information specialist, preferably a librarian, two technical
personnel, ideally a éeologist and a geophysicist or a petroleum
engineer, and three to five clerks and authorities, depending on the
activity level with respect to data in the archive. Obviously this
number will vary depending on the size of the installation; however, a
minimum skill mix that includes the above areas of expertise should be
maintained,

In most of the installations visited, junior geologists were put
in charge of data activities in addition to their other duties. Geolo-
gists basically do not have the background to deal with the problems of

physically storing and retrieving data, indexing, classification, etc.
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Information specialists and librarians, however, have no geologic exper-

tise, therefore lacking professional judgement in the actual indexing

classification, and keywording. Therefore, a mix of information specialists

to outline general procedure, organize data flow patterns and handle
the physical storage problems is necessary with a complement of profes-
sional/technical pepple to provide the geologic background necessary to
deal with the specific types of incoming data.

Computer data archival information systems

Once the archival procedures recommended are implemented: physical
storage is arranged, indexes are complete with standard reference and
keyword formats and the flow of incoming documents from acquisition pro-
cedures to storage 1s standardized, the conversion of the manual files
to computer files is relatively easy. The majority of large oil com-
panies and many other organizations dealing with petroleum data have
converted their bibliographic files to computeriied methods for the
following reasons:

1. Organizations cannot acquire and manually process the majority

of literature pertinént to their interests.

2. Traditional library methods are inadequate to cope with the

detailed information requirements of users and potential users.

3. The retrieval system, the card catalog, is difficult and alien

to many users.,

4., Card catalogs become very large and inefficient to use.

Several existing systems successfully deal with bibliographic data.

The American Geological Institute (AGI) publishes GEOREF which deals with
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referenced keyword formats. Geqsystem's database GEQARCHIVE uses a
keyword/annotated bibliography format. Petroleum Abstracts publishes
abstracts of all published exploration and production information in the
United States. An overview is provided of each in Appendix 2 describing
their 1ngexing and classification procedures, record formats for references
keywords and data, their computer facilities and published products.

A computerized system for bibliographic data provides the following
advantages:

1. The search for pertinent information sources uses keywords which

are fast and comprehensive.

2. The hierarchial structure of the classification allows for
generic searches.

3. The ability of the computer to autopost‘the larger (broader)
divisions of the classification of a reference is extremely
useful and time-saving.

4, The capabilities of cross—referencing are extensive and easy.

5. Search parameters of two or more criteria can be accomplished
with one step.

6. Master listings of accessions can be produced easily.

The computer hardware and software required to support a machine-
processable bibliographic data system is dependent on the required appli-
cations. Normally, however, the bibliographic data base can be rum on
most existing systems with simple applications software. If no machines

are accessible, bibliographic systems can be most easily run on minicom-
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puters with simple software designed to manipulate datafiles.

For more detailed discussion on the computer applications of bib-
liographic data regarding international standards for machine-readable
formats, the Reference Manual prepared by the UNISIST/ICSU-AB Working
Group on Bibliographic Descriptions is included in Appendix 3. The
purpose of the UNESCO working group has been to define, for scientific
and technical literature commonly covered by secondary information
services, a set of data elements which will constitute an adequate bib-
liographic citation. For each type of literature the minimum number of
data items per record is identified with any supplementary elements that
may be deemed necessary.

Elsewhere in this paper the computer hardware and software
necessary to implement a bibliographic file are discussed.

Repository of samples

One of the major areas of data storage and retrieval that should
be addressed in detail, within the CCOP countries, is the acquisition,
storage, and retrieval of physical samples, i.e., drill core, chip
samples, and analytical samples. The extent of this problem is actually
difficult to ascertain in detail, a problem in itself, because of the
present lack of acquisition logs, poor storage facilities, and no over-
all emphasis on the data. In some instances, however, the problem is
simply inadequate space for storage, which itself poses difficulties.

The following general comments apply to virtually all the CCOP

countries and represent problem areas which should be addressed. Although
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the solutions will be unique to each country, there is a general approach
that might resolve many of the problems which is discussed at the end of this
section.
Core and chip sample acquisitions

In general, it is surprising how few physical samples are acquired
by "‘the oil and gas agencles of the CCOP countries. Although most countries
have mandatory sampling requirements, there are very few concerted efforts
to acquire these samples. It is believed that the majority of samples
still remain with the drilling contractors; however, very few agencies
know how much core or how many chip samples are held, nor do most have
any knowledge of where such samples are stored. These factors pose a
serious problem with respect to each nation's knowledge of its physical
samples.

Given the above conditions, it would seem advisable that each
country begin a program for the acquisition of core and chip samples and
that this program proceed as rapidly as the samples can be handled.

Storage facilities

The very nature of core and chip samples dictates that they be
physically archived separately from other types of data. This fact,
however, does not negate the need for the development and maintenance of
an acquisition log, similar to that used for text information, and an
indexing system to catagorize the type of sample and other identification.

Physical storage facilities for core, chip, and analytical samples
presents several problems, among the most significant of which can be

mentioned:
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a) Normally, the need for a special housing for the samples.

b) The need for staff to maintain and work with the preparation,
retrieval, and utilization of the samples.
¢) The need for large expansion potential which normally results
in large front-end expenditure.
ﬂd) Physical handling and archiving are difficult.

Given all of these problems, however, it is still essential that

physical samples be preserved and physically archived.
Analytical samples

Unlike their 'big brothers," core and chip samples, most samples
taken for laboratory analysis require considerably less space but do
require unique storage accomodations. Additionally, most analytical
samples are derived from chip or core samples and as a result are rarely
included in normal acquisition logs and lack cfoss—referencing to data
files on well information. This is a particularly acute problem when
files of analytical data and samples are created, as they are rarely
directly correlated with the well files on geology, geophysics, etc.

Analytical samples pose a peculiar problem in that because they are
analyzed they are normally given privileged storage space. Indeed,
in some organizations, samples occupy rooms while professionals are forced
to share offices and find alternate work areas, Attention should therefore

be paid to moving analytical samples back to the storage areas as soon

as work is completed and they are no longer needed for analytical purposes.
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Existing sample storage facilities

Because of the unique nature of core, chip, and analytical samples,
their physical archiving and handling is a separate study and not specif-
ically a part of the present study. It is, however, a major problem
which can best be addressed by having the individual country representa-
tives visit the physical storage facilities of the Norwegian Petroleum
Directorate, Stavanger, Norway; or the Alberta Core Storage Facility
in Calgary, Alberta, Canada. Specifically, the Calgary repository is
one of the world's largest and most efficient; it should be visited
prior to the development of any sample-storage facility so that
planning officials may gain the required insight into both the physical
plant requirements and the procedures for sample storage.

Potential uses for sample storage.

As stated earlier, the acquisition and storage of physical samples
have not been given a high priority in the CCOP éountries. Although there
are many reasons for this fact, perhaps the most important is that
the value of such samples is not truly recognized. It should therefore
be stressed that the development of a physical sample repository is of
great value in modern exploration and exploitation technology which
now employs physical and chemical properties of rocks for analyses util-
izing new concepts of geology and petrophysics. Today, geologists and
engineers can learn as much or more using samples from unsuccessful holes
as samples from successful ones. Modern exploration is directed toward the

search for stratigraphically trapped hydrocarbons. These accumulations
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are already becoming harder to find in the offshore areas of most CCOP
countries, and successful exploration requires rock cores and cuttings

to determine the lateral and vertical distribution of porous reservoirs,
impermeable seals, and traps. Obviously, fossils found in cores and
chips are invaluable for correlation of subsurface rocks and in the
pre&icting of reservoir rocks. Perhaps more important in the future will
be the value of cores and chips to provide critical information for
secondary recovery processes.

The present and potential value of core and chip samples is enormous
and a concerted effort should be made to acquire and maintain this valu-
able information source.

COMPUTER APPLICATIONS RELATED
PETROLEUM DigA HANDLING

Analysis of computer-based systems
and programs in the earth sciences

Dr. Stein Bie, of the Norwegian Computer Center, recently completed a
review of computer-based systems and programs in the earth sciences as a
part of the present IUGS/CCQP étudy. The report details that the earth
sciences are in an early stage of development of computer-based systems.
Nearly all systems are first or second generation, many not yet in routine
production.

Geophysics forms the major exception, with highly developed and stable
systems in extensive use, and with a well-informed and numerically minded
user community. Standard software packages, often commercial, are in use
with both government and private industry. Major activities are confined
to private industry, with less evidence of active government research par-
ticipation for systems development.

41



Outside geophysics, there is no distinct difference in level of attain-
ment between government and industry, with government actively involved in
systems research and development. Development is frequently initiated and
maintained by a few devoted individuals, but there are some examples of firm
organizational commitment to computerized information systems.

Input now creates a major bottleneck in many organizations. Data capture
from field records and archival material remains problematic, particularly for
alphanumeric data sets. Input efforts are frequently underestimated and some-
times allocated to staff with incomplete understanding of original data quality
and context. Examples of large—scale data capture being successfully accomplished
are found with commercial oil well records and government minerals files. Record
costs of $10 (U.S. dollars) or more are frequently quoted. Also, in cartography
digitizing is a major problem. Automated digitizing of earth science manuscript
maps has been largely unsuccessful; hopes are pinned on recent developments.
Lack of large cartographic data files also prevents development of efficient
cartographic systems. Data input seems to be an important field for active
research and development.

For data storage and retrieval, simple sequential or index-sequential
file systems have achieved most success. Earth scientists frequently have
insufficient computing experience to operate large data base management systems.
Supporting computer centers sometimes lack interest in applying the potentials
of large systems to geological problems. There are, however, successes with
system 2000 ADABASE, TOTAL, STAIRS and IMS in selected organizations with high
computing ability. Beginners are well advised to start with simple systems

(standard file routines, GRASP, GIPSY).
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Many different processing programs are in use and it is difficult
to generalize about them. Geological users strongly wish to have inter
active systems replacing batch oriented processing, and a willing-
ness to bear the higher costs. Many find use of the computer as a pre-
processing tool important, easing the geological interpretation of data
rather than automatically generating conclusions.

Although graphical display is currently poorly developed, some fine
analytical work is done in environmental geology, geochemistry, sedimentary
petrology, and regional planning using raster (cell)-based cartography.
Colors seem important for user communication. Computer-aided cartography
has yet to make a major impact in the earth sciences, apart from in
contouring. Grid methods are here near—universal, with experimental work
with regionalized geostatistics. A few commercial packages dominate the
digital terrain model field.

Relating to organizational structures we note mixed management support
for computer systems for geology, which also reflects mixed feelings among
their geologic staff., Long-term funding seems essential for useful develop~-
ments, especially as data capture can be slow. Stop-go policies have widely
interfered with systems development.

Traditions with working environments differ significantly between, for
example, U.S.A. and western Europe. Small and crowded rooms for both equip-
ment and scientists were common, and support staff (for example, data entry
and digitizer operators) give simplistic and repetitive tasks which would
enfringe on labor agreements in some other countries. We noted high turnover

rates among personnel. Carefully designed entry systems and good job
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organization in some institutions in the U.S.A. and Canada were often
associated with successful systems.

Geologically, the new techniques have yet to make a fundamental impact,
but younger geoscientists are clearly more quantitatively inclined than their
older colleagues. Multivariate data analysis seems useful for such subjects as
geochemistry. Remote sensing has yet to show consistency in production environ-
ments. Educational aspects are important to future progress and to the system
user; friendliness is a valuable attribute of a system. Training tools (for
example, prospector) offer some promise.

We expect the next decade to bring major changes to data handling in the
geosciences, with computer-aided processing playing an increasingly important
role. Most constructive developments so far have centered on creating archival
files, simple processing, and preparation for manual interpretation. Data-
about-data systems are particularly successful and should be more widely
encouraged.

This analysis of international activities provides an overview of problems
and activities that are in large part similar, if not identical, to those
within the CCOP member countries as evidenced in the following discussions.

01l and gas data files

Within all the oil and gas agencies visited by the consultants
during the information collection phase of the program, there was both
a clear need and desire to develop both manual and computer—-processable
data files. Many data files have already been developed for use in
specific programs and projects. Although the present emphasis is on the

creation of specific data files, there is an intermediate- to long-term
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need to integrate the existing or planned data files into a data

base (a comprehensive file or set of files, normally in a machine proces-~
sable format, for use by several users). However, to accomplish the
present intermediate~ and long-range goals of data base development,
several key factors must be considered in terms of the design,
construction, updating, and uses of the data base as its constituent
files. The purpose of this section is to review the more critical
aspects of these areas, and to discuss these specific types of oil and
gas data bases. The three major data base activities common to the
majority of the CCOP countries are the formation of a well file, an oil
and gas data file, and a basin file., When use together in a data base
system, these three files can be used to answer the majority of questions
addressed by the exploration and production departments of the oil and
gas agencies.

It should be emphasized that throughout the following discussion
reference is made to the construction and development of computer based
filés applicable to the development of manual files both because of
increasing the integrity and usefulness of the manual file but also
because experience has shown that with increased application and data
volumes the majority of manual files will be converted to machine pro-
cessable files, It is therefore imperative that they be originally
designed and constructed with the same guidelines as machine processable

files to expedite their later conversion.
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DATA FILE CONSTRUCTION

Data file structure

Critical to the development of any data file or data base system is

the definition of the file structure.

The interrelationship or organization of indi-
vidual items of data in a file define what is
termed the data structure. In order for file-
builders to capture, store and communicate
the intended meaning of their data it is es-
sential that the structure of the cata be ana-
tyzed and defined. However, there are sev-
eral levels that require definition (Table 1).
First, file-builders should acknowiedge exis-
tence of the natural structure of th.c entity
being described, which is real but unknow-
able. The ways in which a scientist then log-
ically arranges or "structures” data about
natural phenomena reflect his or her current
perception of them and form the basis for
the conceptual structure.

A third level for definition is introduced when
one considers the limited number of ways in
which data can be recorded and stored.
Each recording and slorage medium (e.g.
data forms. diagrams) constrains in some
w:y the physical structuring of the data,
which may not correspond exactly to the
conceptual structure ot the object being
studied. and shill less to the natural structure.
This limitation is inherent i all data storage
devices. from the simplest field notebook to

the most compiex electronic equipment.
Thus we must distinguish conceptual struc-
tures from physical and, at a fourth level,
electronic structures. In most cases, the
structures at each level are similar, but fail-
ure to appreciate and recognize some real
differences can lead to confusion.

Except where stated otherwise, the recom-
mendations in this report are confined to
conceptual data structures. We have consid-
ered only how the data must be logically
associated and "linked" in order to preserve
a given meaning.

Data structures may be portrayed or
"mapped” in terms of one or more models,
the most common being the hierarchical,
network and refationat models (Bie et al. 1977).
The Working Committee H:as employed the
tamiliar hierarchical (inverted tree) mode!
throughout, but recognizes that in certain
circumstances others may be superior in
view i file objectives and/or available data-
base management systems. We have not
pursued this important aspect of data
management.

] {
| Natural Conceptual data Physical data Electronic data
{ structure structure structure structure
1 [ 1
! .
R Data fi1e Data tle Data file
°© I
s I Entity | Entity Entity Coliection of
2 record record related
3 {general term) fogical records
:E .
: Depostt !
5 | record |
T ! (this report} i
o pr——————— -t — ——e
% Data group Data group Logical record
o
@
g ; ; Data item Data item Data item

Schematic retationship between
natural, conceptual, physical and electronic

others, 1978).

data structures. This report focuses on con-
ceptual cata structures.
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File definition

Too often, in the majority of organizations, the initial definitions of
a data file, in terms of its content and applications is left to a single
individual or a small group of people with a common problem or philosophy.
This situation almost invariably leads to the development of a data file
which has limited applicability and supports only a very small user
community. Unfortunately, the opposite is also true and that is that a
large group defines the file content and application with the result
that the file is too complex to be effectively constructed and will rarely
be able to meet the diverse users needs.

To avoid the problems described above the following procedure is

recommended for defining the content and scope of a data file.

l. A users' committee should be defined, which includes a data base
speclalist, several of the larger potential users and several
data specialists who are either responsible for the development
or acquisition of the basic data.

2. The users' committee should address in detail the following three
factors with respect to the entire agency:

(a) How many people will use the data file. -
(b) How often will the data file be used.
(c¢) Specific purposes of the data file.

3. Given the information from the questions in No. 2, the users'

committee should develop a check list of data items required to

meet the intended uses.
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Upon completion of the above three steps the next element in the data

file development is the format definition.
Format definition

Central to the development of any data file is the definition
of the format to be used in data collection. Although simple in
concept, one only needs list the data required. The actual development
of the format is considerably more difficult if it is to be done correctly.
The following are critical considerations:

(1) There is the basic need to insure that all the relevant data
items, tQ;se that will be used singly or together, are
included in the format.

(2) Normally only disaggregated data, usually referred to as the
basic data element in its simplest form, should be stored in
the file. It must always be remembered that basic data can
always be aggregated; however, aggregated data cannot be re~
duced to basic data.

(3)> A standardized set of terms and a corresponding thesaurus
must be developed for each data field within the file.

(4) Standard units of measure must be utilized throughout the
format so that data can be aggregated without the necessity
of conversion of units,

(5) Every format must contain sufficient ancillary data, much
of which will not be of direct use in the files application,

to allow linkage with other files in the data base, the most
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common links being by longitude-latitude, national grid, or
map area.

(6) As no data file is static, the basic format must allow for the
addition of more basic data than originally planned, and for the
addition of other data items.

Once a preliminary data file format has been developed, a form
should be sent to a group of users, or circulated through the user
community, who are asked to fill in the form with available data. During
this exercise, careful records should be kept of time requirements,
problems in data acquisition, and other problems in completion of the
format. Following such an evaluation, the format should be revised to
eliminate problem areas and to make it more efficient with respect to
data acquisition.

Data acquisition

Data acquisitions are normally the most expensive, time consuming,
and personnel intensive activity in the development and application of a
data file on a data base. At the same time, it is an area where perhaps the
least effort is expended to make the job efficient and comprehensive. For
data acquisition activities within the CCOP countries, the following
problems are critical.

First is the problem of the sequence of data acquisition with respect
to the basic data. There are three fundamental types of data: PAST,
PRESENT, and FUTURE, which must be accomodated in data acquisition.
Although past data are obviously the bulk of most archives, they should

be treated last in any data acquisition program. Initial effort should
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always be placed on the efficient capture of future data. The emphasis

on future data insures that all of the most recent data and that to be
acquired, which normally has the highest information value, will be
available in the data file. Once the procedures have been developed for

the acquisition of present and future data, then and only then can attention
be placed on recovering the past data.

Although the above is a simple concept, it is too often overlooked
in many agencies where only the supposedly overwhelming problem of handling
past data is recognized.

Second is the problem of who collects the basic data for input into
the data file. In most agencies it is assumed that this task can be
handled by clerical personnel but experience has shown that this is
not workable. Although the data acquisition task is long and tedious,
it must in large part be done by professional personnel. Even those
parts done by the clerical staff must be done under the close supervision
of a professional and all data acquisitions must be checked by a profes-
sional.

The need for professional data acquisition can be substantiated by the
factsthat:

1. Most technical data require some subjective evaluation as to

its merits before it is entered into a data file.

2. Professional data acquisition insures the technical integrity

of the file and reduces the time required for cross-checking

and verification.
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3. Only technically trained people recognize the need for additional

data and where such data may be acquired.

The level of professional expertise need not be overly high for
data acquisition activities but must be sufficient to insure data integrity
within the file and be capable of data file updating.

Data file updating

There are two major philosophies with respect to updating data files.

1. Updating can and should be done by the users of the data base.

2. Updating can and should only be done by a special staff charged

with this responsibility.

The procedure selected, however, is totally dependent on the type
of users and applications of the data file; indeed, in some international
0oil and gas agencies, both systems are utilized.

The procedure of user updating is most often employed when the data
file is small, has only limited applications, and the user community is
composed only of highly skilled technical personnel. The user update
system is particularly effective in an environment where data are often
updated, but at irregular intervals, and results based on new data are
needed quickly.

The system where a specific group is charged with updating is normally
employed in conjunction with large data files that have a large number of
applications and users. Normally the user community is professional in
nature but from diverse backgrounds and the input data needs additional

review. The group—updating procedure is most effective where many entries
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in a large number of files are regularly updated. The system is also
employed where there is a geographically dispersed reporting community.

As stated previously each procedgre has its benefits depending on
application and uses, and an agency must decide which system it will
employ very early in data file creation. It must, however, be cautioned
that if one adopts the user—update procedure, there is no actual account-
ability for file and data credibility. It is this single fact that has
dissuaded most companies from adopting the system. It is required that
the update procedure be decided initially because it will in large part
dictate the data base management system and will have a major impact on
whether updating needs to be done in a batch or interactive mode.

SPECIFIC DATA FILES

Although a large number of data files can and will be developed for
use within the oil and gas agencies of the CCOP countries, perhaps 2
files, weil data file, and the o0il and gas pool file, are a common
requirement within all petroleum—-producing countries. In the following
sections a generalized outline of the content and sequential development
of such files is given as a potential model for the development of such
files, with appropriate modifications for the CCOP countries.

WELL DATA FILE

Well data represents perhaps the greatest single volume of information
available in all the o0il and gas agencies within the CCOP countries. In
addition, it is also the most used information and therefore has a very

high priority for being placed in a machine-processable data base.
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It is recommended that a well data file be used as the pilot program
for data file creation in most of the CCOP countries, both because of its
extreme utility and the fact that it can be developed in a modular fashion.
The modular development allows for the rapid development and application
of the data file for specific uses and also provides for a wide variety
of applications as additional data are required.

Sequential development program

Each well record must contain a minimum of heading information
which serves to locate and uniquely identify the well. The amount and
type of information will depend on the use of the data but at a
minimum should include:
(a) Geographic coordinates (longitude and latitude or natiomal grid).
(b) Operator name, well number, contract number.
(¢) Spud and completion dates.
(d) Depth data.
(e) Projected geologic formation or formations.
Given the above information unique to each well, then the sequential
development of a well file could proceed-as follows:
Step I. To build a data file, utilizing well data, for the com-
putation of porosity and permeability, the data base would have
a matrix for construction and data capture as follows:
Laterlog Deep Gamma Ray
DH# Interval Max Min Max Min GR RW tbulk,...
X -xl
X] T X2

X2 ~ X3
Xn T Xp+l
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Step II. Utilizing the matrix above, all that is required to expand
the file, assuming constant well intervals, is simply add columns
for the added data and the expanded version becomes:

(Added Data Items)
DH# Interval (Present Data Items) Lithology Paleontology Age

X =X
X1 T X2
X2 - x3

Xn T Xn+l

Step ITII. If for data processing reasons it is considered advisable
to not carry all of the data in one file, the data could very

easily be broken into 2 or more files. The primary consideration,
however, is to maintain the unique descriptors in both files. This
will be particularly true within PETRONAS with respect to production
and reserve data. In the case of the well data file there would be

two files:

File I File II
Well log File Production Well log File (Porosity-Permeability)

DH# Interval t bulk Matrix DDH# Interval Lithology Age
X1 - X " " X1 - X " n
x; _ xg " n x; - x§ " "
x -x ” 1] X - x n 1]
3 4 ” ” 3 4 11 1]

Xn T Xp+l Xn T Xp+l

The eventual expansion of data base activities to accomplish a
wide variety of analyses will obviously require the addition of a large
number of variables to the file. This expansion, however, will result

in a more useful data file which will have a wide range of applications.
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Petroleum Information has developed an excellent and widely—used well

file record format (see Appendix 4).

Obviously a complete well data file would contain a greater variety and

number of entries described in the proceeding sections, specifically with

Applications of well data file

respect to data relating to:

(a)
(b)
(c)
(d)
(e)
(f)

Tops and bottoms of formations.

Initial potential and production tests.
Core data.

Drillstem and wireline test data.
Production data.

Analytical data.

Given the above data, the normal applications of such a file would

include the following:

(a)
(D)
(c)
(d)
(e)
(f)
(g)

Structure and show maps.

Producing and non-producing show maps.
Initial potential maps.

Penetration maps.

Well data iistings.

Audit reports.

Production decline curves.

Once a well data file has been created and is operational, or in some

instances while it is being created, there is normally a need to c¢» and data

file activities to begin development of an o0il and gas pool file.



OIL AND GAS POOL:FILE

With the development of mature producing fields, the transition
from exploration to production, and an expanding role in reserve and
resource estimation, many of the CCOP countries are finding that the
data contained in the well data file is not adequate to support their
activities. There is a need therefore to begin the development of an
oil and gas pool file which will provide the basic data required to
support such analyses. The same procedures should be used in defining
the data file and undertaking its sequential development as have been
described before.

Sequential development program

The oil and gas pool data file is potentially a very large and
complex file which covers a wide spectrum of activities, all, however,
related to a specific oil and gas pool. To begin the development of
such a file, it is necessary to once again define those attributes
that constitute the heading information for each record for an oil

and gas pool. Such information would include:

Identification and location Ownership

Discovery date Type of field (oil
and gas condensation)

Geologic age of producing formation

Geologic basin Discovery well identification

Step I. The primary data requirements of an oil and gas pool file are
concerned primarily with discovery and development data including the

following:
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Information source document
Producing formation name

Field discovery method

Deepest formation penetrated
Trap type (specific)

Trap type (specific)

Present status (abandoned,

producing, enhanced recovery,
etc.)

Deepest well depth

Step II. Having acquired the discovery and development data the next step

is to acquire the basic engineering reserves data which include:

Status and types of wells

Proved acreage

Spacing (acre/well)

Producing Interval
Average thickness
Depth to top

Depth range

Bulk volume
Pressure decline

Gas/oil ratio

Reservoir lithology
Primary drive type
Porosity

Permeability

Formation volume factor
Recovery factor

Average oil and water
saturation

Temperature

Shut in bottom—hole
pressure

Step IIT. Following the acquisition of the engineering and reservoir data

acquisition, which is of critical importance in monitoring the pool

development, there is a need to acquire production, reserve and recovery

data as follows:
Annual production
0il
Yatural gas

Condensate
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Recoverable hydrocarbon Secondary recovery
Primary
Step IV. The final step in the sequential acquisition and construction
of the oil and gas pool file is the acquisition of analytical data including

the following:

Crude oil analyses Crude oil analyses
API gravity (fractions)
Viscosity Water analyses
Sulfur Natural gas analyses

Having completed the development and construction of a oil and gas pool
data file there are a wide range of potential applications for the data.
A good example of a pool file record format has been created by the Petroleum
Data System (PDS) (see Appendix 4).

Applications of the oil and gas pool file

There are many uses for the oil and gas pool file; however, perhaps
éhe most important is that for each nation it serves as the permanent
archive of its o0il and gas endowment; a factor that is often unfortunately
overlooked in considering the development of such a file. In addition,
however, there are the following applications:

1. Scientific research.

2. Evaluation of reserves.

3. Resource distribution studies.

4., Analysis of quality of oil and gas.

5. Development of national policy with respect to:

exploration
production

secondary recovery projects
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6. Resource assessments

7. Production decline analyses

All of these are areas where there is either already a need or will
be 3 need in the near future.

ANCILLARY FILES

There is at present, and will continue to be in the future, a broad
spectrum of data file development for individual projects and for special
purposes. Some of the more obvious being specialized geological (paleontology,
stratigraphy), geophysical (seismic, gravity, magnetics), and geochemical
(brine analyses, hydrocarbon analyses). Regardless of the content of
the data file being created, it is recommended that the basic concepts
discussed in this section be applied to all data bases.

DATA BASE CONSTRUCTION

Data processing environment

Present capabilities

All the organizations in Southeast Asia responsible for the petroleum
data collection have either in-house or in their geographical vicinity
large computers of the type IBM 370/145, or UNIVAC 1100, or smaller mini-
computers like PDP 70, These computers are currently used mostly for
business management (financial planning and analysis or production monitor-
ing) and to a lesser degree to applications in petroleum exploration
or to the bibliographic control of existing petroleum data.

Therefore, in general, it can be stated that computer hardware is avail-
able to support the majority of processing needs within the CCOP member
countries., More critical to the problem, however, is the availability of
computer software, particularly Data Base Management Systems (DBMS) and

Data Management Systems (DMS).
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A DBMS, on the other hand, is a software system intended to manage and
maintain data in a nonredundant structure for the purpose of being processed
by multiple applications. A DBMS organizes data elements in some predefined
structure, and retains relationships between different data elements within
the data base.

A DMS can perhaps best be defined as a software system intended primarily
to permit access to, and retrieval from, already existing files, usually for
a single application. Although a DMS may provide the capability to minimize
data redundancy and centralize the storage of data, the principal intent of
the system is to perform such functions as information retrieval, report gen-
eration, and inquiry for a single application.

Most of the existing installations are supported by either a DBMS or DMS
system which can run concurrent in both mode or on-line and which are either
machine dependent like IMS (IBM system 360, 370, 303X), DMS~1100 (Univac 1100
series) or a system like Total which is running on most major minicomputers,
medium-and large-scale computers.

The effort involved in installing a minicomputer DBMS can be as large as
for a full-blown DBMS on a giant mainframe; the degree of preparation is not
necessarily proportionate to the size of the mainframe. The extent of
implementation of application programs may or may not be smaller, but the
planning efforts are much the same.

FUTURE NEEDS

The field of both present and anticipated needs for data processing
are expanding rapidly within the petroleum agencies of the CCOP countries
and can only increase as demands for data analysis increase. The major
areas of anticipated increase are discussed in the following sections.
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Hardware

The rapid evolution of the minicomputer industry (Digital Corp.,
Hewlett Packard, Nova etc.) and the introduction of small computers by
the big computer firms, such as IBM's system 38 (512k bytes of main
storage, 193-5 megabytes of auxiliary storage, a 650-line-per-minute
printer, seven display stations, a remote printer and all necessary
system software can be purchased for less'than $140,000 (U.S.) offers
the necessary hardware to implement all three phases described in
the previous section without having to use a large mainframe like IBM
370/175 or UNIVAC 1100. 1If, however, these machines are available and
are not reserved for other applications all three phases could be imple-
mented on them. It should be pointed out there seems to be a trend
toward the use of smaller computers for interactive graphical type
work involved in parts of the applications of phase III.

Software requirements

Each of the individual phases of the sequential development program
requires specialized software to process the data and é}oduce the reports
and analyses required. In many instances the software programs will
actually be written at the installation to do a specific task (utility
programs). Alternatively, programs will be developed which allow the user to
utilize portions of existing software programs extant on available machines.
In both cases the software should be written in compatible or single pro-
gramming languages and be well documented.

With an increase in data processing activities the normal computer center
will begin to rely less on utility programs, although they will always be
of value for specific applications, and more on commercially available data
base management systems (DBMS) as well as graphical subroutine packages.
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It is important to emphasize that the acquisition of computer software
is a complex and time consuming task if the software acquired is to be com-
patible with any anticipated integrated system. Very large sums of money
can be expended on software packages which will become obsolete or
inadequate with the expansion of data processing activities. Therefore
in the evaluation and acquisition of all software packages the following
general guidelines should be considered:

1. Applicability to present and anticipated program needs

2. Adequacy of documentation and seller support for package

3. Machine and peripheral dependencies which limit use of package

5. Ease in modification and linkage of software package with

other software

6. User friendliness and technical support requirements.

Software activities are perhaps the most volatile aspect of computer
processing with an enormous number of packages available for almost every
application. It is therefore critical that the exact software specifications
be developed for each application and that all acquisitions made support
not only the user but the longer term need of the individual computer
centers,

Data base management software

Data Base Management Systems (DBMS) have been available for more
than a decade, yet have had a profound effect on the market only in the
last 3-4 years. Of particular interest to the CCOP countries is the fact
that the most recent trends have been in the application of the DBMS tech-

nology and applications to minicomputers and even microcomputers.
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Many systems have started out as DMS and through time and expanded
capabilities have become excellent DBMSs and well as DMSs. It should be
emphasized that many of the initial applications for data files could be,
and most probably will be in most installations, handled by application
programs. Ultimately, however, almost all installations will require a
true DBMS in order to reduce redundancy in data files and permit greater
efficiency in the storage and utilization of information.

This sequential development within the oil and gas agencies is also
reflected in the development trends of DBMS systems toward total systems.
In particular, this trend is characterized by a modular set of programs
that is combined to handle not only the users' data base management
requirements, but also to supply the associated inquiry/response, data
retrieval, accounting and billing, report writing, and other functions
in a single integrated system. Originally, interfaces were built to inde-
pendently supplied application programs; however, it soon became clear that
it was more beneficial to develop a series of related programs and market
the ‘resulting "total system' to the end users.

There is a constant changing, compacting, subsetting, and modifying
activity within the DBMS industry. The introduction of new and more power-
ful hardware systems and new DBMS technologies, such as relational and dis-
tributed data base concepts, have necessitated a reevaluation and improvement
of packages.

It is important to keep in mind that the DBMS systems that are presently
being marketed are actually packages, and although this may be an approach
that is just right for some users, it may be excessive for others. It is

important to realize that once an agency has committed itself to a DBMS
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environment, it becomes progressively more difficult to change systems as
the implementation and application become basic to the agency's operation.
The DBMS field, however, is rapidly changing to accommodate an equally rapid
changing environment in data processing within the geological sciences and
the oil and gas activity, specifically.

The general conclusion from the overall analysis is that the field of
computer applications is changing rapidly and that organizations are best
prepared to cope with the growth if they have a capacity to respond to these
diverse changes. This fact is further demonstrated within the oil and gas
agencies of the CCOP whose role has changed rapidly in the last 5 years.
Therefore, because a DBMS allows for maximum efficiency and supports multiple
applications, considerable effort should be directed toward the selection of
a DBMS or a DMS that can be expanded. However, the acquisition of a DBMS is
a major Jdecision and should be carefullv planned, and available DBMS or DMS
should be evaluated carefully,

Data Base Management System selection

Perhaps the single most important decision, with respect to computer
software. is the selection of a DBMS. This problem is particularly critical
in the CCOP countries, as thev are either now in the process, or will shortly
find it necessary to consider, the acquisition of a DBMS to handle their
computing need. Given this need, the consultants would suggest that each
country utilize a standardized procedure, peculiar to each country's needs,

for evaluating DBMSs. The following procedure is modified from that used by

0

bt T
the .

Geological Survev in evaluating DBMS procurements. The system utilizes
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a series of critical factors which are given weights depending on their potential
importance to anticipated applications. The numerical weights can be modified

to suit the specific needs of each country.
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Evaluation scheme for Data Base Management Systems

DBMS Characteristics Weights

1. Hardware independence

A separate device media control language exists [2]
The placement of data is completely automatic, or [2]
A "place near" type of command exists [4]
Interface of DMS with operating system [2]

2. Language facilities

Application programs in COBOL, FORTRAN, assembler, ALGOL, PL/I:

all five [4]

four [3]

three [2]

*An interactive enquiry language exists (IEL) (3]
A data management language exists (DL) [2]

Reportwriters in both IEL and DL [2]

IEL and D1 are "the same language” (1]

User extensions to IEL [2]

User functions in IEL and DL [2]

*Terminal networks language or equivalent [2]
Data dictionary and data directory [2]

3. Data independence and system/subsystem considerations

System description is separate from subsystem descriptions [2]

Security locks at system and subsystem level [2]
Validation rules in svstem [2]
Location modes: standard (set-subset), direct,
calculated (random) [2]
ordered (next, prior, owner) [2]
User—defined functions in subsystem, e.g., scramblin {2]
Data manipulation language interface for macro
READ, WRITE, CALL [3]
Add or delete a domain - must be transparent to
application programs not using domain [2]
*System must not store blanks, zeros, or pointers
if domain absent [2]

4., Other utilities

Data base recovery: back-up tapes [2]
mistake in program: rollback {2]
partly lost; reconstruction [2]
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Security: lockout from certain operations [1]

terminal type (2]
* user's password for access to "his" data [2]
Structure simulation [2]

Monitoring routines [1]

5. Usage and users

Datamation Dec. 77 users opinions: placed first [5]

second [3]

third (1]
Opinions of local users (3]
General impression when using terminal [4]
Ease of diagnostic messages [1]
Ease of recovery procedures (1]

6.. Cost
Hardware cost p.a. lowest [4]
second lowest [3], etc.

Software cost p.a. lowest _ [4]
Cost of educational support/documentation [2]
Cost of technical/specialized support [2]

7. Other considerations

Multi or single thread: only one copy of DMS in memory [2]
Only missing parts of subsystem added to

transaction file [1]

Overheads on DB size due to pointers, tables, indices: <10% [2]

: <50%  [1]

What percent of firm's turnover is in S.A.: highest (3]

second highest [2]

third highest [1]

*DBMS must handle networks, i.e., many-many relationships [3]

Re-entrancy (more than one set of complete registers) [2]

Certain of the evaluation criteria will be mandatory, i.e., must
be present before the system can be considered, depending on the specific
needs of the user and the installation. As an example, the * in the
above format would identify mandatory aspects of a DBMS that was spec-

ifically to be used for interactive data processing.
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In order to effectively evaluate a DBMS, using the proposed evaluation
scheme, the minimum information concerning the DBMS, which should be provided
by the vendor, would include the following sections:

System summary

This section should provide a general description of system requirements
and capabilities. The information should be provided at a level of detail such
that the evaluator can very quickly determine whether a given system satisfies
the minimum requirements.

Current applications.--A list of general applications for which the system

has proven useful should be given. The list need not be exhaustive, or imply
that the system is limited to the particular applications cited.

Hardware/software requirements.--The Hardware/Software Requirements section

provides a list of the computers on which the system has been implemented,
the operating systems required, minimum main storage necessary, and auxiliary
storage requirements. Any special hardware or software requirements, such as
teleprocessing support, should also be indicated.

Capabilities.--Topics discussed in this section should be descriptive entries

and provide the reader with a general idea of system strengths.

Mode of operation.--The system's operating environment is indicated:

remote terminal, batch, remote batch, or time-sharing, and general system
class and operations supported should also be indicated.

Data files.-—-Information should be given on the file structures supported

by the system. The information provided would depend upon the class of system
being described. For self-contained and host language data management systems,

the information indicates the type of file structured during the creation. For

68



retrieval and report formatting systems, the type of file structure acceptable
to the system should be given.

System output.-—Descriptions should be given of the types of output pro-

vided by the system:

. User or system formatted reports. Simple reports requiring few
computational steps, or complex reports with numerous computa-
tional steps to include sums, tallies, and averages.

. Selected subsets of master files. Subfiles selected from master
files based upon user-defined logical selection criteria.

. Transaction journaling. Records kept of dates added to, changed,
or deleted from the master file.

User interface.—-This section should include a discussion of the manner

in which system functions are invoked by the user. Indicated should be the

general steps required of a user to perform the following:

. ' File creation and restructuring.,
. File maintenance.

. Data retrieval.

. Report formulation.

This section should also discuss how a user communicates with the system,
whether through punched cards, pre-printed control forms, or on-line inter-
active remote terminals.

System characteristics.~-This section would provide a more detailed

description of the system's operations than presented in the System Summary

section.

File structure.--This section should provide an explanation of the physical

and logical file structures supported by the system. The type of information
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presented would depend on the class of system being described. For self-
contained and host language data management systems, a description of the
physical and logical files created by the system for storing the data and

data indexes should be presented. For retrieval and report formatting systems,
an explanation of the acceptable physical and logical file structures should
be provided. The information is an expansion of the material contained in

the Data Files section under System Capabilities.

File creation.——A description should be given of the steps a user must

follow to create a file:

. Prepare the file definition.

. Prepare the input

. Generate the file

The manner in which the file is created should be discussed, as well
as methods of file restructuring, and the user—environment (remote terminal,
batch, remote-batch, time—sharing) supported during the file creation process.

The File Creation section will be present only for self-contained and
host language data management system descriptions. Retrieval and report
formatting systems process files created by other systems or programs, and
do not support a file creation capability.

File maintenance

This section would describe the sys;em functions available to the user
to add, change, or delete data in the file and the manner (on-line or batch)
in which these updates are performed.

Retrieval and output
The methods available to the user to retrieve data from the file and
format reports should be given. Described in general terms are:
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. The query language.

. The query formulation method (batch or interactive).

. The types of simple and compound logical selection criteria provided.

. The types of output supported.

. The report formulation method.

. Other system~unique features.

This section should provide the reader with a general idea of a system's
ability to respond to his information and reporting needs.

External programming interfaces.--Many systems provide exit points where

the user, to improve flexibility, can enter his own routines to perform processing
not inherently supported by the system. The purpose of this sectiop should
be to provide the user with a general idea of the types of user-exits pro-
vided by the system.
Users of host language data management systems have all the capabilities
of the host language at their disposal to perform processing not supported by
the system, therefore this section would not be presented for host language
data management systems.

Applications

For minor applications, programs should be developed according to the
specific needs of the individual organization. For the major petroleum oriented
applications a collection of computer programs should be assembled by pur-
chasing or leasing some of the available packages. The technical programs
available in such packages cover fields like: the calculation of subsurface
safety valve sizing, core data processing, optimum casing design, calculation
of reservoir and aquifer volumes by material balance, fluid analysis by
correlation technique and simulation technique, multi-purpose flash,
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recombination and plant recovery, flow string gradients in gas wells,
grid-type reservoir analysis and simulated performance, general reserve
estimating and appraising and tabulating, quantitative interpretation of
electric logs, flow string gradients in oil wells, pressure analyses for
reservoir definition.

Production and reserve information management and evaluation, pumping
unit and rod string design, oil-gas and water PVT data, risk analysis for
drilling prospects, stratified waterflood element performance, theoretical
recovery analysis and productivity, decline and volume of gas in place.

Batch vs, interactive computing environment

Most of the modern systems can operate concurrent in batch orlin
interactive mode, and this is a necessary requirement for the activities
described as phase II and phase III. The use of interactive timesharing to
either process data directly or to submit a job as a batch session gives
flexibility and will very soon make the use of punched cards and card readers
superfluous.

Personnel

The need for personnel to run a computer center are a function of
the type of hardware (mini machine/big machine) and the amount and
complexity of the software which should be maintained and developed.

There is a need for manpower to support the following automatic
processing functions:

ADP Management
ADP Technical support

Systems Analysis Programming
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Computer Operations
Computer Aides and Technicians
Key-Punch Operators
In addition to these people who work closely in connection with the
computer, there is a need for manpower to register and manage the incoming
petroleum data.

Computer resource administration

The CCOP member countries are presently entering a period of growth
both with respect to computer acquisition and with respect to computer
applications to support a wide range of users, many of whom have specific
computing requirements that are both hardware- and software-dependent.

As a result, it is absolutely essential that all computer activities
adequately reflect the diversity of needs within each country and provide
not only for immediate computer support, but also anticipate and accommodate
future computer requirements. There is serious doubt that the present
system of a single management level committee, found in most organizationms,
is adequate to meet the above stated needs. A committee composed of

only management level presents the following problems:

a) The user needs are not adequately reflected because of the

composition of the committee.

b) Management should deal primarily with policy and funding

problems and not with individual technical problems.
c) Systems needs and developments are generally foreseen first

by the user who has fthe responsibility for a specific task.
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d) Technical aspects of the hardware and software are usually

more familiar to the user than to management.

Experience has shown in the majority of private and public organi-
zations that the most efficient means of managing computer development
and resources is to establish the following procedure.

First, designate an executive level committee which is responsible
for establishing interdepartmental policy with respect to the computer
resources, and evaluates and approves systems expansion or sof tware
acquisition and oversees computer applications.

Second, the establishment of a users committee, composed of
representative users from each of the operating departments, which has
the responsibility for:

a) Liason between departmental users with respect to computer

hardware and software needs.

b) Providing recommendations to the executive committee with

respect to hardware and software acquisitions, computer resource

utilization, and problems related to present computing operations.

c) Prepares a quarterly, semi-annual or yearly report, whichever is
deemed necessary, with specific recommendations for systems
development of expansion to meet specific user needs.

d) Serves as a task force to the Executive Committee for analyses

or specific studies required to support Executive Committee decisions.

Third, as deemed necessary and when the scope of the study is beyond

the capability of the expertise of the user committee, the Executive Committee

should establish specific task forces of interdepartmental specialists to
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evaluate major hardware or software acquisitions on the impact of major
programs on the existing system.

The primary benefits of the proposed system of an Executive Committee,

a user committee ans task forces are:

a) Frees Management from dealing with problems other than policy,

planning, and budget.

b) Provides user inputs which anticipate needs rather than having

the Executive Committee in a ''react mode'" when the need suddenly
appears.

c) Insures that all user needs are considered in the acquisition of

hardware and software.

d) Provides the Executive Committee with an established accountable

group to provide required inputs.

e) Insures communication on an interdepartmental level and between

the Executive Committee and user level.

It should be stressed that representation from the computer center is
essential to all of the proposed committees and task forces. It is also essential
that the proposed system be initiated as soon as possible so that all inputs
are considered during the initial phases of hardware and software acquisition.
It is a long-established and sometimes painful fact that decisions with respect
to hardware and software can only be influenced prior to acquisition. From
then on you must make do with the system, as changes are too expensive.

Sequential development program

In order to reach the objectives CCOP member countries have been

entrusted to achieve, in the regulation and/or operations of petroleum

exploration, development, and production, it is necessary to utilize
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the complete spectrum of data provided by contractors or national
companies. In order to utilize the data effectively, it must be received
in a logical form, the flow of data through the organization.must be
regulated, and the aggregation or use of the data should be facilitated'by
specialists in petroleum information and automatic data processing.

The development of the capacity to store, retrieve, and analyze
petroleum data can only be accomplished by a sequential development
program which provides for the basic information being made available
for each phase of the program. The developmental sequence begins with the
physical acquisition and archiving of the data, proceeds through data
base, hardware and software developuent, and ends with the development
of a truly integrated petroleum data system (see figure 3).

Each CCOP country is, of course, at a slightly different level of
development within the sequence, and therefore has differing needs with
respect to consultants, hardware, software, training, organization, and
data. In order to accommodate these diverse needs, a broad range of
activities should be undertaken, at the CCOP, national, and organizational
level, the most significant of which are discussed in the following
sections.

Program development

The elements of a program to resolve the Petroleum Data Storage and
Retrieval problem for the CCOP countries are as follows:
1. Establish standing working group on Petroleum Data.

2. Surveys workshops/regional seminars.
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PHASE 1

Figure 3. PETROLEUM DATA STORAGE AND
INFORMATION SYSTEM
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3. Petroleum data literature.

4, Software development/distribution
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