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INTRODUCTION

The need for a general data base as an aid to the investigation LI organizations
within the world system has reached the stage at which the existing comprehen-
sive and specialized directories and single-purpose surveys are no longer
adequate. The equipment currently available and the technological develop-
ments promised for the next five to ten years suggest that the possibilities
of a sophisticated storage and retrieval system on organizations throughout
the world and their interactions should be investigated.

This note identifies some of the uses and possibilities of such a data bank in
terms of the probable interests of research workers in the fields of political,
social, information and management science and associated disciplines. The
applications stressed are those which appe.nr to be important to the control of
change within the world system.

An important reason for establishing such a data bank is the tendency to con-
sider the recognized complexity of the world system to be too great to permit
any form of unified treatment. Such a view would be encouraged if it proved
impossible to represent in a sophisticated model all the entities in the world
system and their many types of interaction. Computer display techniques and
procesSingability are the only means of rapidly conveying a conceptual under-
standing of the many interactions within the system as a whole. Normal in-
struction methods, in the case of such complexity, cross so many discipline
boundaries that they lend themselves to over-emphasis of one particular
feature of the system at the expense of others and an integrated picture of
the whole.

Research workers in this field are faced with a situation in which the equip-
ment they need is available and will become increasingly ktcce sible arid cheap
to use, whereas the relevant data and the techniques required have not been
brought together. The practical applications arising from the use oi sophi-
sticated research techniques in the study of the world system have, therefore,
received little attention. A note of urgency is introduced into this situation
in three ways:

the formats and proaramme specifications of a number of international in-
formation systems particularly those in the United Nations and Specialized
Agencies, are under study at the moment. It is probable that a number of
specialized information systems will, be proposed and planned over the
next few years. Research techniques with important practical applications
cannot be envisaged in such systems since they have not yet been developed,
despite the fact that such systems will collect and store much of the
necessary data on sophisticated processing equipment which could permit
many valuable analyses. Once such systems are specified and formate are
frozen, there is likely to be considerable resistance to any subsequent
changes which would permit more sophisticated analyses once the techniques
have been developed.

Aar / 0
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the United Nations and the Specialized Agencies are an import nt group
of focal bodies for coordincition nf the world system. The following comment
was made in a report submitted by the United States Member of. the -United
Nations Ecosoc Enlarged Committee for Programme and Ooordination ("Deve-
lopment of modern management techniques and use of computers" E/AC .51/
GR/L.9, 7 October 1968): "...It has become more and more difficult for
any individual, whether in government service or in an international secre-
tariat, to be aware of the totality of the United Nations family programme
and activities. This in turn complicates the process of coordination, makes
over-lapping and duplication more likely..." For lack of a clear picture
of the many interacting sub-systems within the world system as a whole --
which can only be supplied and communicated as a result of multi-discip-
linary research -- the soluticns currently envisaged by the 'U.N. are to be
specifically based on its own internal organizational problems, despite
acknowledgement of the vital role of some other sub-systems.

the need for sophisticated research techniques is illustrated by the following
quote from the introduction to a 1968 management conference session of the
College of Management Control iTystems (The Institute of Management
Sciences). "Evidence is mounting that the environment which managers
seek to control -- or, at least, to guide or restrain -- is increasing in
turbulence and complexity at a rete that far exceeds the capacity of manage-
ment it'esearchers to provide new and improved methodologies to affect
management's intentions. Faced with the consequences of force-fed tech-
nologioal change, and the concomitant changes in the social, political,
psychological, and theological spheres, there is real danger that the process
by whic _ new concepts of manegement control are Invented and developed
may itself be out of control relative to the demands that are likely to be
imposed upon it."

DATA BANK PROPOSED

The data bank up in stages in computer memory, both in coverage
(international organizaticns through to natimal ornanizations and important
local organizations) and dethil (minimum name and address data through to
tensive coding of each entity). Initial objectives wculd be the codification
of international organizations (3,000), their national corporate members (30, 00)
and other important national organizations (20, 30 - 10,000). The sub-
committees and other bodies with a certain degree of independence within a
complex parent organization would also be included. Priorit7- would be give!
to governmental and non-governmental, non-profit ornanizaticns. Other entities
important to an understanding of the operation of the world system are meet-'-nos,
treaties, working programmes (which may be independent of any particular
organization), information systems (abstracts, bibliographies) , major Journals,
etc. These would be included in stages depending on user demand and the
availability of funds.

The development of the data bank would therefore be flexible. The codification
of entities would be arranged so that a greater amount of desctiptive coding
could be linked to the more significant entities. The difference between types
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of organization or entity would not be stressed, since whatever definitions are
used, different types blend into one another. Accepted distinctions would be
possible but would not distort the file structure.

An important feature of the data bank would be the possibility of analysing
parts of the system represented by the bank information as topological net-
works (I). Such networks are completely specified by the types of entity and
their interconnections. Examples of such networks which are currently analysed
with the aid of computers are electrical circuits, programmeflowcharts and
locic diagrams. The nodes of such a network would in this case be organiza-
tions of any kind (commissions, meetings, programmes, information systems,
etc). The interconnections or links wouid be divided into input and output
interactions (funds, information, membership, etc.). The file would be
structured so that a form of input/output analysis cottH be undertaken in
terms of a variety of variables. This type of ianalysis would permit, for
example, determination of weak points in the network, communication gaps
and blockages, overlap and duplication and lack of coordination.

An additional possibility, currently employed as an aid to the analy'sts-of.'sth
networks, is the display of a part of the network on a television-type screen.
This gives a much clearer visual impression of the network and permits direct
interaction via the screen with the computer.

In carder to provide a source of finance and to ensure that the data bank is also
of immediate practical value, it would be used by organizations for distribu-
tion of questionnaires, publication publicity material, meeting invitations, etc.
This should help to ensure that the data bank is constantly updated and may
provide a link through which development research techri/ues c, be rapidly
implemented.

DESIGN CRITERIA

The following factors guid,"-d decisions on the design of the file:

I. The file structure sh- Id not stress unnecessarily the difference between
types of organization link between organizations) since, whatever
de4initian$ are used, diqerent types blend into one another on some
dimensions whilst bcino distinct on others. Similarities between types
may be greater than eifi 3rences. Accepted and conventional distinctions
should be possible b_rt :thould not distort the file structure. This is the
only possAble means f nakf_ng the fLe useful to a wide variety of re-
searcher, and decisi x -makers interebted in the functions performed by
overlapping classes -ffganization. (s'ee Fig. 1, 1a, 1b)

2. A sequential file of c on organizations is completely insufficient in
terms of fresent and _pected future demands for information. The file
must therefore provic:: means of showing the links between organizations.
This form of cross-ru'erencing within the file is the first step towards
representing a variety of 'flows' between organizations. (see Fig. 2)
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3. A network file structure can therefcree be conceived as made up of nodes and

links. The nodes can be organizational entities of any kind, programmes
independent of any particular organization, treaties, meetings, etc. The
links, whether input or output, are the channels along which the node re-
ceives (or transmits) information, funds, non-financial aid, recommendations,
etc. Such links may also represent the membership relationship of 'members'
of the node. Links in this general sense can also represent consultative,
collaborative, informal and other relationships as necessary.

4. The network file structure should facilitate use of an adaptation of the net-
work and input/output analysis techniques employed in operational research
and analysis of electrical networks. Since these techniques have not yet
been adapted to this use, the consequences for the file design are simply
to separate, to the extent possthle, coding relating to node characteristics
(sthtic) from those relating to link performance (frequency, volume, type).
Provision should be made for the inclusion of coding which would reflect
the maximum number of dimensions along which communication and collabo-
ration can break down.
The objective of this type of approach is to maximize the possibility of con-
structing models which would be partly quantitative and predictive as sugge-
sted by Karl Deutsch (Nerves of Government, p. 126-7):

"A part of this dnwelopment won' the application f cybernetic
concepts to the systeir. m ir n:r and more ex: use of time
variables as well as of pronannin-c and statistical considerations.
This would mean, among other things, the measurement or estimation
of the extent and probable distribution of imbalance in the transaction
flows, of the corresponding loads upon the equilibrating or adjusting
mechanisms in the subsystems; of the lacs, gains, and leads in
their responses; and hence of the probable stability and future
states of the entire system and its parts."

5. Associated with the long-term requirement of systematic network analysis
is the simpler requirement that the file structure should facilitate detection
of weaknesses (as defined by the user) in coordination or communication
between organizations concerned with the same or related problem areas,
in order that such bodies could be notified of each others activities.

6. Aside from the problem of distinctions between organizations based on con-
ventional definitions of formal organization types, similar problems arise in
attempting to distinguish between permanent bodies and temporary bodies,
and between independent and depeneent or internal bodies (within an cngani-
zational structure).
A temporary structure such as an independent meeting or a programme may be
considered to have an important integrative effect starting from the _ime it is
proposed (and perhaps are called for) to the time the report or recommenda-
tions are finally available as a stimulus to further effort. The complete cycle
may in some cases be up to 10 years Or more. This exceeds the life of many
formally constituted 'permanent bodies'. In addition, the borderline between
a meeting and an organization, particularly if the meeting forms part of a

6 /...
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series and has an informal continuing committee, can only be arbitrarily
established.
In the case of independent and dependent bodies, it was again decided that,
whatever the degree of autonomy, the file structure should permit, if necessary,

ss. treatment of the entity in question as a node in the network. This avoids
the unsatisfactory procedure of pre-establishing the sub-system boundaries
and thus predetermining what is system-external and what is system-internal.
The location of sub-system boundaries may itself be an important research
objective. In addition, this draws attention to the fact that although commu-
nication and coordination between an outside organization and some subsi-
diary body may be eminently satisfactory, there is no guarantee that the re-
lationship between the central body and the subsidiary body is satisfactory.
A sub-sub-system of sub-system A may be affected by a sub-system B without
sub-system A as a whole being significantly affected. This has many impor-
tant consequences.

7. A consequence of the decision not to restrict attention to particular types of
organization is that arbitrary definitions of 'international', 'national',
'regional', 'local', or 'governmental', 'non-:governmental', 'commercial',
etc. are avoided. This permits a researcher to establish his own defin::.tions
of such sub-systems with a maximum amount of flexibility.
This is in line with the conclusions of Andrew M. Scott (The Functioning of
the International Political System) that the nation-states are no longer the
only significant actors on the international political scene. The file desine:
should facilitate the systems approach suggested by him .;11 would "help
overcome the sharp separation between domestic affairs IrAernational
politics, because it operates equally well at either level eeoa can move bet-
ween the two."

8. Most information systems are designed as means of speeding up the process-
ing, storage and retrieval of documents. Because of the high volumes involved
such systems are very ccstly and where they are less costly, this is only
achieved by a considerable degree of specialization in order to reduce the
volume. To avoid this dilemma and yet optimize information on the world
system as a whole, it was decided to concentrate on the producers of infor-
mation rather than the information produced in document form.
The information producing and processing points in the world system are
organizations of one kind or another. These represent the points at which
decisions and control activity regarding the production of information occurs.
A focus on such points therefore maximizes the possibility of obtaining a
clear, overall picture of the world system. Such a picture is an essential
basis for management type decisions concerning the allocation of resources.
A management information system requires information on bodies controlling,
evaluating, formulating, and implementing prcgrammes, and coordinating
memberships (in the broadest sense), relationships and information networks
linking them to problem areas.

/0 0
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It is therefore focussed on the coordination achieved and necessary for
current and planned or proposed activities. A documentation information
system concentrates on the information produced when it eventually appears
in published form.
The first is focussed on the initiating points for present and future aativity
whilst the second is focussed on the published record, if any, of past
activity. The fact that one organization can coordinate the production of
many documents in the context of one programme, is an indication of the
volume of information in each case, the scale of the problem in each case, ,
and the cost of each type of system. Most important though, is that it illu-
strates the relatively much higher value of information on the current pro-
grammes of organizations.
Intermediate between these extremes, is information on sources of inforoia-
tion produced in document form (e.g. bibliographies of bibliographies, direc-
tories of periodicals, etc.) which can be incorporated in a management infor-
mation system, since it represents the key to information collecting points
and systems in a particular problem area. Such information is. Of relatively
much higher value if it is produced regularly within a series rather than
as a one-off publication.
The file structure is therefore deliberately not orientated toward the solution
of the documentation problem and the associated 'information explosion'.
Such solutions imply the retrievability within a 'reasonable' period of time
of an optimum number of past relevant documents on a subject. A manage-
ment information system implies the immediate availability of information on
all currently active bodies, programmes and information networks within the
world system. It can, to some extent, predict future document production.
The emphasis on the management approach is based on the view that even if
a document information system can provide an optimum selection of relevant
material on a problem, this does not facilitate the solution to many important
subsequent problems. Specifically:

cicision-makers are increasingly in a position in which they can no
longer afford the time to wait for libraries and'information centres
to complete the documentation retrieval cycle. Having received a pile
of documents, they are no longer in a position to read and assimilate
all the information supplied.
Not only does the time factor come into play, but also the problem for
the decision-maker of determining the relevance of analytical results
based on the techmques and assumptions of disciplines with which he
is not familiar. If they are 'foreign' to him, his inclination to use
them will be loW, even if he studies the results in detail. This is
a major problem in the utilization of research implications for policy
formulation.
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a request for documents is specific. The documents received are the
answer to the request. They do not automatically supply an operational
context for the problem area in question, particularly where it may
cross specialist or jurisdictioreal boundaries. The documentation
information system is 'blind to this approach, particularly when set
up.within a specialist organization with an accession wane designed
to minimize acquisition of material from other fields. The more general
the reauest, the more material supplied which must be interpreted,
restructured and assimilated.

the response of a documentation information system is a response from
the past and cannot take into account current developments (even the
lag between production and publication of a journal article may be
several years) .

a documentation system is not dynamic. It cannot pertnit analyses
which could signal probable problem areae. The decision-maker is
therefore dependent on historical reports to detect a problem, unless
it has reached crisis level and been reported through not documentary
channels across the accepted jurisdictional boundaries.

A major requirement for a management information is that it be highly
structured, eliminate non-significant data in order to highlight problem
areas and areas requiring decisions. It should also relate a problem area
to associated problem areas across discipline and jurisdictional boundaries.
It should indicate the location of resources and the channels through which
they could advantageously be moved. An attempt should therefore be made
in designing the file structure to facilitate the development of techniques of
this kind.

9. Another approach to the analysis of the world system is through the use of
political and social indicators based on statistical analysis of the relation-
ship between key variables in a manner analogous to that nsed for economic
indicators. Major difficulties associated with this approach are cost,
comparability of data collected in different countries and ensuring regular
updating.
This approach provides indications of conditions of clearly defined classes
either by national, regional or local averages. It does not tie these condi-
tions directly to the organizational structures within society by which they
can be modified and tends to gloss over the structure of sub-systems and
communication within end between them. Thus although primary problems
can be detected, the detection of secondary problems is not facilitated e.g.
the structural weaknesses which obstruct the effective recognition of, or
implementation of solutions to primary problems (nor does it facilitate the
detection of structural strengths by which solutions can be speeded up)

The greater the emphasis placed on structural elements within the world
system and dynamic relationships between them, the greater should be the
practical value of the file when set up. The incorporation of general
political and social indicators was therefore envisaged but only as a part
of the node or link description coding
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10. The file design sho- Id not be an attempt at model building but should rather
provide the elements from which a wide variety of partial or general models
could be built. It should be left to the researcher to define the classes
into which he wishes to group entities for model building purposes.
The advantage of this approach is that an attempt is made to include as many
different types of entity as can be detected. The researcher is therefore
forced to explicitly exclude certain types of entity when building partial models,
rather than merely nealect certain types of entity because their significance
has not been brought to his attention.

11. Additional factors governing the design arise because of the practical problems
of implementing and maintaining the system. These are:

flexibility of development. It would be impractical to introduce a large
amcant of data befcre making use ef the system. The file should therefore
make provision for build-up

a) in number of entities included over time
b) in detail included about entities
c) of new types of detail not envisaged at the time when the

file structure was designed
This permits the file to be extended in response to demand and as funds
become available without any need to follow a predetermined order of deve-
lopment. The stored information should be of optimum utility af each stage
in order that it should immediately justify funds allocated to the project.

initial focus on the international system. Since the network of internatio-
nal organizations and related entities supplies a basic structure for the
world system, the file should be developed down from international organi-
zations, through their national menibers and then include other national
entities and local bodies of great significance: In this way the file would
be focussed on the most 'coordinative' entities of the world system, at
each stage.

low priority fcr commercial bodies. Since commercial organizations are
very well documented and have already been incorporated into many sophi-
sticated information systems, it should not be necessary to include them
initially. Exceptions to this would be mutlinationai enterprises and their
national subsidiaries, together with research institutes set up for commer-
cial purposes. The file organization should not however preclude incor-
poration of profit-making bodies as such, in those cases where they are
considered to be of interest.

mailing list preparation. To provide a source of funds, as well as to faci-
litate file maintenance, it was considered necessary to design the file in
such a way that names and addresses of organizations could be conve-
niently listed in a flexiNe manner for mailing, survey questionnaires and
directory preparation purposes. Unless the system is used a great deal
in this way, insufficIent mail returns are received to feed back corrections
and keep the system up to date, and therefore of continuing value.
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It is only by being in a position to supply mailing list information that
the system can make practical use of research techniques developed to
detect unnecessary communication and coordination gaps and their effects
on programme implementation. Following on from this, the greater the
extent to which the mailing list use of the system can be facilitated, the
greater should be the value of it to those organizations included which are
faced with communication and coordination problems.

receptiveness to data in a wide variety of formats. In order to maximize
the value of the system to different research groups and to increase the
detail included on entities, the file should be able to incorporate survey
data on entities and links from many sources without any need to completely
restructure and recode the data.

new computer input/output techniques. Since the system would be develop-
ed over a period during which remote and/or visual display terminals will
become increasingly accessible and low in cost, it is necessary to mini-
mize the difficulties in making use of these devices for retrieval and dis-
play of information. Use of visual display devices in particular, should
considerably facilitate attempts to represent the operation of the world
system, both in general and at a detailed level, from the static (structural)
point of view and from the dynamic aspect (inter-entity flows, proposed
structural modifications) .

12. Finally, the file organization had to be kept reasonably simple to facilitate
input and updating.

The most important factor implicit in many of the points above is the generality of
the required file design. Because of its generality, the system should be of value
to a wide variety of cross-category queries and permits the construction of models
of the world system as a whole. The difficulty inherent in optimizing a general
design (aside from that of locating financial support) is illustrated by a quote from
Bertram M. Gross (The State of the Nation, p. 138) on the preparation of general
social indicators:

"Most proponents of new indicators, however, are mainly interested in some
special category of data -- say, educators in educational indicators,
psychiatrists in mental health data, sociologists in information on strati-
fication and mobility, Political scientists in vatino behavior and political
attitudes. Activitists in all fields are interested in new information that
will help to vindicate their position or indict the opposition.... Only
a small minority of proponents -- whether on the producing or the using
side -- are interested in enough new indicators to provide comprehensive
social systems accounting."

ENTITIES INCLUDED

The file will permit the inclusion of the following types of organizational entitSr;p
It is however highly probable that the different grows will be given different levels
of priority, approximately that of the order here. Individual entities from low
priority groups could of course be included at any time if necessary. The groups

di 0
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are based on conventional categories, but the file organization will of course
permit much more flexibility in selecting categories.

international governmental organizations
organizations of international non-governmental non-profit organizations
international non-governmental non-profit organizations
regional international organizations
international meeting series
multinational business enterprises

commissions and sub-commissions of international organizations
particularly where they may have independent fields of activity, names
which may create the impression that they are unconnected with the
parent body; also cases where the links between the secondary body and
its parent may be of significance te an understanding of the operation
of the parent body or the mechanism by which a particular problem is
dealt with

organizations of national non-governmental, non-profit orglizations
as the major coordinative bodies for non-profit activity

libraries and information centres
national organizations (governmental and non-governmental) with international
programmes or interests
significant state or local organizations with international programmes or
interests

particularly where such organizations are important to the implementation
of international programmes and where they are the only ones of their
type in the country (or the world) and may therefore be considered of
international significance. Such organizations may also represent the
major source of potential membership of international non-governmental
organizations, or in the case of governmental bodies, for the implemen-
tation of international recommendations

bilateral international organizations
international programmes, projects, "days", etc.

particularly where these are independent of any individual organization
or have names which create the impression that they are organizations
or independent; also cases where collaboration of organizations through
the programme is of importance to an understanding of the mechanism by
which a particular problem is dealt with

international treaties and agreements
particularly where these take over the normative functions of organizations
or are the principal reason for the existence of an organization

international journals, directories, abstracting or bibliographical services
particularly where these in effect take over the information processing
and disseminating function of international organizations or are the
principal. reason for the existence of a particular organization or are
in effect the most important 'coordinative structure in that field
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individuals holding positions in international organizations
international roles or positions

particularly where the positions held by one individual are such that
he himself performs an itnportant integrating function in linking organiza-
tions (e.g cross-linking directorships in business enterprises, or indi-
viduals holding positions in government and in non-governmental organi-
zations)

Clearly there are many similar types of entity at the national level which coUld
be included if this was considered justified. The emphasis above has been
placed on the geographical coordinating function of entities. Equal emphasis
could be placed on cross-disciplinary cross-jurisdictional 7ioordinating
functions, and priorities could be alloated accordingly.

The concept of er ity is sufficiently general to permit inclusion of other types
of entity If necesz.ary. Possiliilities are considered in the next section.

COMIvIENTS ON CTHER POSSIBLE ENTITIES

The purpose of considering other possLole entities is to arrive at greater facility
in identifying and describing parts of tne world system.

Sub-Systems and Classes of Entities
Sub-tysterns may conventionally be identified by name (e.g. international NGOs,
the American banking system, etc.). Descriptive coding can be supplied, as can
keyword coding. The actual entities which make up (i.e. are 'members') of the
sub-system can be clearly defined, individually or as classes and thus cut down
access time. Such cards would be a useful means of avoiding analysis. A
library of sub-system cards could be built up as a result of each analysis az
the file as a whole. Each sub-system would be defined according to the special
definitions used by the investigator. The result might be that of a series of over-
lapping classes which had together employed definitions which effectively ex-
cluded some specific entities registered within the file. This in itself would be
useful.
hi some cases the sub-systems would in fact represent a non-existant umbrella
organization.
Depending upon how the systems were defined, it could be useful to include
"black box" system cards known to be important carts of the system with known
inputs and outputs, but about which it was impossible to provide any description
with certainty.

Religions, Armies, Tribes and Clans
The manner in which the system is conceived does not preclude treatment of these
as entities. Their heirarchical structure and cross-links to other entities could
easily be ineik:ated.
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Movements of Opinion and Informal Organizations
Since a structure can be identified for informal organizations and, using classes
of entities, movements of opinion, there is no reason why these important fea-
tures of the world system should not be included, if this was considered neces-
sary.

Information and Communication S stems or Networks
Infore networks may be independent of any particular organization and may
therefra 7-3 considered to be important integrating factors in their own right.
They pc sess a WE 1-defined structure and may therefore be included if necessary.

Decision
Where a taken as the result ci the de7 iberations and activities of a
wide range , orgsee.zations not neeessardy formally linked, it would be an ad-
vantage to tr at ths decision as a type of entity in its own right. The organiza-
tions whioh ez-ticieate in the decision-making process may then be treated as
'members' er eis entity.
As a detail e. an ororanizational structure, cards of this type could be used to
indicate the .:nputs and outputs to decision centres.

Pf °posons i

At some stage, it would be an advantage to store propositions concerning the
functioning of the world system and its sub-systems. They could be filed at any
stage of verification, so that apparently contradictory propositions could exist
together. Each would have its status changed as it moved towards acceptance
or rejection.
The value of including propositions once the file is used for simulatton and
decision-making is to offer the user a choice of relationships governing a field
in which he is interes4-ed, plus all the necessary qualifications. A proposition
verified for a limited set of cases could be drawn to the users attamtion as a
possible guide for a decision in his unexplored area.
It would be useful to express propositions concerning flows or restriction on
flows between entities or classes of entities as simple mathematical functions.
In fact it is probably only propositions which can be so expressed which could
be usefully included.

Criticisms
Inclusion of data from a variety of sources will clearly lead to a situation where
two or more sources of different standpoint will disagree. This disagreement is
itself a feature of the system and important to an understanding of its operation.
Provided a critic card follows the same format as the card of data criticized,
either may be chosen, or the two compared to establish the degree of dissonance.
An example would be a comparison between stated objectives and some evaluation
of the rre-1' objectives, or of what is really being achieved.

14
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Problem Areas
Consideration has been given to Ok.10 cpcil.hg problem areas, as distinct from
subject or field of interest areas. r111 izh-OniOtion can be concerned with a field
of interegt selected from some sokf N9Naellt3tior1 of the totality of possible
fields of interest and ordered intp 6A0T 3ub-classes. It would be useful
to develop a structure of p-- rjtP olqich tjties can be concerned. In effect
this is an ordered col-lectior of N.Ay j 0.7hieh 41.11, entitY and in particular, (by
extension) the world system can Aft4nMiOh/
This problem thesaurus cm. "le q% A6 a cavlifier on field of interest coding to
indicate in what way the fieic ts tif,thf%ro3t j ta a matter of concern, thus clari-
fying the objectives and actiA, iele /4101e ;4-Q-P6tation. Alternatively, problem
areas could be treated as enti lea i/ tui MerotershiP' corresponding to those
bodies concerned with them.

tIn the first case a valuable predit wryald be created. For if analysis
shows that a number of organizatlAk tik,e (21qeerned with a limited number of prob-
lems within a particular problem V'i 4 Nwill king out those aspects with which no
organization is concerned and colgtyyik10 whiail data should be obtained, even if
only as a check. In this way a sliNffiVk Aiatnre could be built up of what might
go wrong in the future, or might bh04 b e undetectable because no body
employe the conceptual categoriN 'N"0%11't detect the problem, possibly
because it is interdisciplinary.
Presumably such a problem hierar 4filotAlq hs more abstract end include the
vague concepts included in organAjOh %j%Gines, about which it is possible
to enthuse e.g. cooperation, wella, At ItS more detailed level, it
would include statistics of the pr4N/1 ,0A n10%ured. It is the intermediate levels
which would prove of value as a %, '46 deon,makinC.
The disadvantage of this approactk li ha lieherally accepted and highly develop-
ed problem thesaurus exists. Ina r;AelVA Illovvri about system malfunction in
the most general sense. Even 'prIVI, cloe npt seem to be very well defined in
the system sense. (see Fig. 2b)
The second approach is simpler b4, ,Vte NcasOkr related to the field c,f interest
coding. The problem area could 1,1kAt°q 411 entitY with a membership. Re-
lated problem areas could be linkJ tr% illtereentity link cards., Because this
is an associative type of coding, iN "GitctV feature is available, but it does
increase the ability to evaluate ti\i '10Cit.P% ot coordinated response to a problem.
area.
If fields of interest were coded aly.ti,6r, tiler' problem area coding would blend
into field of interest coding. A 4/1 j,riteteOt could then be ccnsidered as a
problem area in a broader sense.
The link between an organization PO, aPd A 9'oblem area is then that the organi-
zation is set up because the prob14,111,4kef,. ct)nsidered critical. Organizations
could then be considered as socNtra toftolle to a nroblem area. An organization
may express concern (general intV-kt) oat a,rta sYMptoms,_ but consider that
an indirect approach was necessg\ Tb0 prp124em area attached may therefore not
be identical with the symptoms

/1%0
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An advantage is that an attempt is made to distinguish b twee ays in which ai
organization is concerned about a subject area _nd how .hat E abject area is defined
as a problem and how it is proposed to attack tla.at problem. This sort of qualifi-
cation on field of interest coding would avoid superficial analysis identifying
duplication when the two bodies were concerned about the 3arre area in different
ways. It would also highlight those cases where an organization is, apparently
the authority ir a certain field of interest but in fact is only responsible for cer-
tain aspects of that field of interest.
This sort of problem area apprmach would help to take the emphasis otf documen-
tation about a field ef interest and place it on t; way in which that field of
interest constitutes a problem and what needs t be done about it.

REARr'El USES (see Fig. 3)
Interaction between workers and the data bank over a period of time should ensure
that increasingly precise techniques of coding and processing the entities and
their interactions are developed and incorporated wherever possible. The fact
that the entities described are real and not artificially generated should lead
to research techniques and models or conclusions which would prove of immediate
practical value.

Research workers could use the data for:

sequential statistical analyses of organizations
simulation data base by copying sections of the file
experiments on the representation of parts of the world system structure

by modifying entities and their interactions -- particularly in an inter-
active graphic mode using a 'light pencil' and television-type display

development of new techniques for analysing the system of organizations
represented by the data base

development of practical applications in the field of decision-making,
particularly as a possible aid in meetings for planning purposes

development of practical applications in the field of education.

Use of the data bank for contact purposes, particularly if it is constantly up-
dated with future meeting and proposed programme data, would in itself be of
great value to research workers attempting to establish and maintain contacts
with all bodies operating in their particular field of interest. One application
envisaged is the use of the data hank to assist in the distribution of meeting
results.

It is not possible to present the Various research uses of the proposed data hank
in clear categories by discipline. The many factors to be taken into account in
the analysis of the world system interact across individual discipline boundaries.
In addition, the research interest may be in the development of an analytical
technique, in the practical application of a technique, in the creation, mani-
pulation and analysis of models, in the summarization of data to give an
adequate picture, or in the adaptation of theoretical. techniques to the restric-
tions and communicative powers of a display unit.
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The following problem areas may
depending on the state of develoc
tation to the equipment available
in which the new techniques cou:

- 1.5 -
-.bine any of the above needs for research,

-2nt of :he theoretical techniques, their adap-
.d the _estriction imposed by the context
e of practical value.

Correlations between Organizatio. -haracteristics and Interaction Variables
This has been the --lain area of qua :itative research. The data bank should
considerably facilitate the conduc 4 preliminary and general inquiries by
providing most of the useful by sic uantitative information on organizations.
This should prove of great assistal e in narrowing down the area of research
and clarifying the problem anc the urnbe- of questions that need to be asked
of organizations. It is important :c recog lize the disadvantages of over-
questioning under-staffed orgr_iniz-r:.cns. The data bank would also facilitate
the mechanical process of preaar:ric ,:he necessary questionnaire envelope labels.
Under present circumstances the aCdress location problem which this facility
would overcome, is in itself a very important hinderance to research. The key
question here is the minimum and c 2t _mum number of characteristics that must be
coded on each type of organization J..-mportant and less importane now and in
the foreseeable future, bearing in mind the possibility of flexible extension
of the coding on each organization Feedback on this point would be of great
assistance and is probably essenti to the adequate design of the system.

Factor Analyses
It is intended to avoid, as far as possible, freezing any descriptions of orga-
nizations according to currently favoured definitions. ProvisiOn would be
made to permit analysis in terms of such definitions if necessary. Coding
should, however, permit analysis todetermine to what extent a particular
combination of characteristics chosen at the time of research is a valid or
adequate definitton of a class of organization or interactions in any subject or
geographical area. This is particularly important in order to facilitate ade-
quate analysis of types of organizations which fall in the gray areas between
the boundaries of accepted definitions. Clearlv this lends itself to the use of
the factor analysis technique.

Input/Output Analyses
Experiments with adequate definitions of organizations should lead to the de-
velopment of a form of input/output analysis of organizational systems. This
could be based on the flow of information but techniques could be developed,
with the aid of the data bank, to extend this to measurable characteristics
representing less easily quantifiable flows such as policy implementation,
finance, membership support, etc. Such technirr1-7 could be used in conjunction
with factorial analysis which should reduce the 1. ys in arriving at adequate
models. In order to achieve this satisfactorily in the face of the practical
problem of limited, inadequate or excessive amounts of information organi-
zations, statistical techniques would need to be developed to supply probable
values in the case of limited information and to summarize excessive amounts of
information where this cannot be stored permanently.

17
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The investigation and developme-1 of suCh techniques, assisted by the data
bank, could hopefully lead to a useful method of specifying typical response
curves for different types of organizations considered as nodes in a topo-
logical network. Such a technique would provide guidance in the management
problem of optimizing organizational structure and interaction and of portraying
the system in a more meaningful and dynamic manner.

Information Flows
An important coding possibility would permit the analysis of the world system
in terms of the flow of information along channels represented by information
systems and other forms of contact between organizations. The results of such
analyses should bring out the position, characteristics and weaknesses of in-
formation channels, storage, retrieval and processing points. An understanding
of the world information system and ways of improving it could prove very useful
in isolating factors contributing to the creation or maintenance ef conflict.

An adequate analysis of information flows would provide an essential. basis
for recommendations for the creation of new bibliographical, documentary,
library and journal information se-vices. Such an analysis would permit the
development of a technique of contour mapping of the probable number of in-
formation search operations (or the probable delay) necessary for a person in
a certain subject and/or geographical area, to contact another person (or tap.
an information flow) in another area.

Systems Analysis (see Fig. 2)
The above techniques should provide an adequate basis for a useful dynamic
analysis of the world system. The interactions are so complex that it is
highly probable that a complete picture could not be portrayed in any meaning-
ful static form. Techniques would have to be developed to select out,
summarize statistically, and display parts of the system in order to provide
adequate conceptual models to facilitate understanding. The advantage of the
data bank would be that it provides a base from which many such techniques
and models may be derived and examined. The advantage of the proposed system,
however, is that it provides a common base by which partial models are in
effect linked, in contrast to current procedure where, for example, a political
model would not necessarily be based on the same entities as a sociological
model, and the two models would not interact. The system is therefore a form
of guarantee that all aspects of the world system are potentially accessible, even
if a researcher of necessity chooses to work with one aspect at a time. This
integrated multi-aspect possibility is an esse,tial requirement for any manage:-
ment problem analysis.

Simulation
The data base would prove extremely valuable to the simulation of the operation
of sub-systems of the world system. Such a simulution could focus on political,
sociological, information and financial or other aspects, Li the case of
political science, for example, little empirical work has been done on which
theories could be based. The lack of an adequate comprehensive data base has
also inhibited attempts to derive theories inductively. It is through simulation

f 4
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that possible relationships among any or all variables put into the simulation
may be examined. Simulation can therefore be used as a theory building and a
theory comparing device and can aid in accelerating the development of funda-
mental knowledge in international politics (2) . Clearly these points can also
be made in favour of simulation of other aspects of the world system. The
fact that such simulations are based on uptodate data about the real world
data in a system which is also used for non-research purposes -- and not
artificially generated, considerably increases the speed with which research
conclusions can be made use of as guides to practical decision-making in bath
governmental and non-governmental spheres. A particular advantage when inter-
active display units are used, is the possibility of rapidly introducing response
or probability curves as a hand-drawn "light curve" to change the characteristics
of a simulation. This avoids the need for lengthy numerical specification of
curves.

Interactive Graphic Displays
A research worker involved LI theory
of the world system or sub-systems,
cation, or investigating parts of the
making purposes, could be equipped
to the proposed data bank.

building, technique improvement, analysis
development of methods of practical appli-

world system as a guide for decision-
with an interactive graphic device linked

These devices usually involve a cathode ray tube, a light-pen or equivalent
device for drawing and manipulating graphical data displayed, an associated
keyboard, and possibly an array of push buttons and toggle switches fa- de-
signation of certain user-defined computer subroutines and macro instructions.
Such routines can be used to increase or decrease the amount of detail in the
display modify the dimensions or coordinate system of the graph, etc. Data
can be fed onto the display (and thus into the computer) using the light-pen,
the alphanumeric and function keyboards.

In order to treat very large structural entities graphically (e.g. a complex
organizational network), the display surface can be set up to represent a win-
dow on, or projection of one aspect of, one part of the structure. For a parti-
cular application it may be necessary to work with a number of such detailed
sections by 'moving' the display window to view different portions of the
entity as a whole. A capability can also be provided to 'zoom' in on a small
portion of the structure, if it is three-dimensional, in order to gat a better
picture of the relationship or lack of relationship between the parts. Dynamic
capabilities can be added to the above. Analysis of various types of weakness_
can be provided and signalled to attract the attention of the research worker or
decision maker. At any time, he can request further information in textual or
graphical form on parts of the structure.

In order to understand the value of interactive computer graphics, a few basic
principles of communications should be considered. Languages convey thoughts.
The most primitive language conveys a small portion of the total thought in a
language unit: The 9pectrum from binary computer language through textual des-
cription to graphics may be considered as a hierarchy of languages. A picture,
curve or chart is a unit of graphic language. The cliche "one picture is worth

/a
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a thousand words" describes the power of a unit of graphic language to express
thoughts. Raw analytical data must be plotted or structured to draw attention
to significant details and bring out its full meaning. Until this is done, it
is difficult for the individual human information processing system to construct
efficient data structure models of the content of a mass of data. It is only by
using such structures that complex data becomes easy to manipulate and remember.
A measure of the degree to which some form of communication approaches the ideal
is the degree to which it is understandable weeks or months after it is written,
not statement by statement, but in the structure of meaning that it reveals or
conceals. Graphical communication is inherently structural and therefore ideal
where complex structures and triteractions must be analysed by research workers
and subsequently displayed for the benefit of decision-making.

Real-time computer graphics makes it possible for the research worker to
describe his problem in terms of charts, graphs, schematics, pictorial views,
etc. and have his analytical results portrayed in a similar form. All of this
is accomplished within a time which makes it possible to maintain 'thinking
momentum", which permits questions to be quickly rephrased in the light of each
analytical response. For the decision-maker, particularly in committee, the
system allows him to access quickly detailed evidence only for those points
of the displayed summary which are questioned. (3, 4, 5, 6, 7, 8)

The fundamental importance of interactive graphics is the ability to facilitate
understanding. Progress in understanding is made through the development of
mental models or notations that permit a simple representation of a mass of
complexities not previously understood, The greater the complexity however,
th e. more difficult it is to use mental models. For example, in a discussion of
mental models of electrical circuits one author writes: "Unfortunately, my
abstract model tends to face out when I get a circuit that is a little bit too
complex. I can't remember what is happening in one place long enough to
see what is going to happen somewhere else. My model evaporates. If I could
somehow represent that abstract model in the computer to see a circuit in ani-
mation, my abstraction wouldn't evaporate. I could take the vague notion that
"fades out at the edges" and solidify it. I could analyze bigger circuits.
In all fields there are such abstractions. We havn't et made an use of the
pomputer's capability_ts_airmup" these abstractions. The scientist of today
is limited by his pencil and paper and mind. He can draw abstractions, or he
can think about them. If he draws them, they will be static, and if he Just
visualizes them, they won't have very good mathematical pmperties and will
fade out. With a computer, we could give him a great deal more. We could
give him drawings that move, drawings in three or four dimensions which he can
rotate, and drawings with great mathematical accuracy. We could let him repre-
sent all kinds of very complex and very abstract notions, and we could let him
work with them in a way that he has never been able to do before. I think that
reallyiiig_gatasir_Lthe substantive scientific areas are_going to come when some-
body invents new abst ctions which can only be represented in computer graphical
form" (4) (emphasis a, _led). It is this sort of facility which the political, social,
information and manaoement scientists and educationists require in their studies
of the world system b.nd its sub-systems. It appears highly probable that only
abstractions of the above order will provg an adequate basis for an understanding
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and representation of the world system for purposes of sophisticated decision--
making.

Decision-making Research
The need for comprehensive research on means of facilitating the decision-
making process within the world system is illustrated by the following quote:
"We, know much of hat the future will bring in terms of problems. We know
they will be big, complex, and serious...These problems represent the givens.
We know they will be there -- and we know they will overwhelm us if we do not
find the means of coping with them. What we lack, thus far, is convThtion that
there is a means of getting hold of them. They seem so staagerind in size
and complexity -- so far beyond the capability of any single institutional
segment of the community, public or private ...And they_ are so interrelated that
to proceed to try to solve any one of them in isolation from the others is often
to create more problems than are solved b the effort. The dilemma thus presented
has so far frustrated most efforts to come to g-ips with these problems. This
condition of paralysis need not obtain. None of the...challenges lies beyond our
already existing capacity for coping with them. The tools are already at hand;
and included in those tools are not only the technological capabilities but
experience in systems management and systems analysis as well as proven patterns
of joint public and private effort." (emphasis added) (14).

The techniques used to handl::: development programmes are, even in the systems
oriented U.S.A., "still operating on the old project by project basis. Problems
are subdivided into mane eable units but rarel are those units coordinated into
a comorehensive pattern. It is rarer:still for one program to be related to another,
particularly in a case where agency jurisdictional lines do not overlap....There
is no lack of criticism of this haphazard approach to major national problems.
Nevertheless, when the gains made in coping with our environmental problems
are stacked up against the exciting breakthroughs that have been made in our
aerospace efforts, it is clear that we are improving the quality of human existence
here on earth at too slow a rate....In my judgment, we are on the threshold of
an entirely new aPproach to the solution of these public problems...What I am
talking about, of course, is systems management...Computers...are merely
tools of the systems manager; they increase his capacity to make good decisions
by improving the quality and quantity of his information. The amount and quality,
of available information are critical to the success of_public twograms. Par too
often, however, decisions are made with inadequate data, usually because not
all of the necessary factors were taken into consideration. As one local govern-
ment official described the public management process, "We manage by reaction
rather than design". Use of the array of tools available to the systems manager
can immeasurably improve the quality of public decision-making, and hence the
quality of public programs." (emphasis added( (15). It is this approach which is
required to solve the decision-making problems within the world system. .A

first step, however, must be a comprehensive and dynamic collection of informa-
tion on all the organizational entities involved in the initiation and control of
change. Research will then be required to adapt or develop the appropriate tech-
niques for portraying and predicting the interactions between these entities.
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As the world system organizational structure and range of inter-organization
interaction increases in complexity, new means must be sought to facilitate
(a) the task of the planner and decision-maker whether in inter-governmental,
governmental, international or national non-governmental organizations, or in
meetings of any type; (b) the interaction between decision-making research
and decision-makers. It is not possible to expect decision-makers under time
pressure to be able to locate and absorb all the serially presented textual and
tabular material relevant to each problem and the techniques required to solve
it. New techniques must be sought to summarize, structure and automatically
highlight problem areas and their relation to the various types of resources
available for a solution, in a manner which is orient-A to the requirements
of the decision-maker or the type of meeting in which decisions are made.
This is particularly important where a range of new and perhaps complex tech-
niques of analysis has been developed but can only be used by the decision-
maker under clearly defined conditions, with approPriate qualifications, to be
of value. The interactive graphic display is an important new aid to the controlled
analysis of these decision-making problems. "It is superfluous to point out,
for example, that an incidence matrix, while completely describing a grarth,
is a poor substitute when it comes to being an aid to human intuition and under-
standing. A similar reflection applies to tables of values that describe
functional relationships; a graph is immediately clear, while numbers are not."(7)

An important additional value of graphical displays and particularly inter-
active graphical displays is the guidance it gives to any meeting discussion.
The minimum amount of information on a complex structure is successively
displayed for general comprehension and to focus on the major problem areas
as they are to be discussed. Specific detailed queries by participants can,
however, be met and answered within the general context without endangering
the meeting momentum as a result of the confusion easily created by reference
to topics or perspectives whose detailed relationship to the topics under
discussion has not yet been adequately prepared. Under normal circumstances,
the meeting momentum and sense of direction may be modified by such statements
in the absence of adequate information, drawing the attention of the meeting
away from the critical areas and perhaps apparently justifying the postponement
of a decision.

Interactive graphics may therefore be used as a means of structuring and inter-
relating problem areas and highlighting those on which surveys must be carried
out. It is an ideal tool for vividly and automatically highlighting (and if
necessary supplying a textual description) communication gaps or inadequacies,
lack of coordination and duplication within a complex organizational structure.
It has the advantage of being able to draw attention, on exactly the same basis,
to such weaknesses between interacting divisions of organizations within the
world system which have no:direct formal structural links.

A central data bank, or one operating through regional centres, can maintain an
integrated picture of the world system updated from a wide variety of sources.
Any modifications, dissolution of old entities, creation or proposal of new
entities and interactions can be ordered in relation to the other entities
affected. This has the valuable consequence that duplication of corrective
action is not made by one decision-maer during the time delay (sometimes2.
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measured in years) before he registers (if he does) the actions of another
decision-maker concerned with the same problem. Each decision-maker has a
dynamic information picture of the environment with which he is concerned.
This picture is not distorted by the administrative restrictions imposed on
his interactions with, and recognition of other entities.

In engineering terms: "The primary problem encountered when designing a large
complex system is to control the utilization of three-dimensional space during
the layout process. In a large system the work of numerous specialists must be
closely coordinated in order to ensure that no two objects are placed in the
same space, and that the interaction of layout and system characteristics does
not unnecessarily degrade the performance of systems. Ideal!y, everyone would
work on one large drawing....However, one large drawing -- actually is
obviously impractical. Using interactive computer graphics, however, it is
possible for everyone to work on a "single drawing"; t1.-ough linkage of the
graphics with analytical programs, the correlation between layout of a system
and the system performance characteristics is automatic." (5)

International Treaty Research
A major problem in dealing with the multitude of bilateral and multilateral
treaties is to discover which subjects are covered by which treaties and which
are not covered by any treaties. This problem E.). ).rt end s to the national level
and is aggravated by the fact that international treaties are usually only in
effect for a limited period. The proposed data bank, by processing a treaty
as an organizational entity (without an administering secretariat) could, in
conjunction with a visual display unit, quickly give a dynamic visual impression
of what fields were not covered now (or would not be in rhe near.fu,ture)i in
what fields several treaties had to be considered. By relating treaties to
organizations and programmes concerned with the same subject, their normative
value is considerably increased.

ECONOMICS OF INTERACTIVE COMPUTER GRAPHICS AND THE FUTURE

The problem of management guidance necessary to control change within the
world system, highlighted by the quote at the beginning of this note, will
require increasing interaction between the functions of: research, decision-
making, problem evaluation, programme implementation, and public information.
At present, these functions are, in many problem areas, the responsibility of
organizations or departments which only interact indirectly via a long series
of unorganized and only partially understPod (from a systems viewpoint) processes
and delay mechanisms.

The proposed data bank could provide an information base as a nucleus for the
development of a structure which would increase the speed of interaction bet-
ween the above functions within the world system, National and international
data transmission networks and information systems are now being planned and
in some cases implemented. Whe-e the above functions can each benefit from use
of the same data base, problems registered in one functional area can quickly
lead to response from the other area, e.g. a decision-making or problem
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evalutation problem will stimulate research and lead to the rapid use of research
conclusions and techniques. It is already possibie to envisage the stato at
which the decision-maker may be able to benefit from research techniques weeks,
instead of years, after they are developed, because of interaction via the
functional area, through the type of information bank proposed. Similarly, a
particular decision-making problem may become more clearly defined as a stimulus
to the researcher.

The ultimate measure of value of any innovation must be the financial and
indirect returns on the investment. The future cost per console hour for
time-shared computer graphics was anticipated in 1968 to be $ 12-15 in the
"near future" and $ 1-2 in five to ten years. Such systems may be operated
over telephone cr data transmission lines so that the interactive computer
graphics terminal must eventually become a piece of office equipment (rather
than part of a computer installation). Complete graphics systems could, in
1968, be purchased at costs between $ 15,000 and $ 50,000. Tangible benefits
derived from the use of graphic systems include: reduction in the number of
man-hours required to test a single solution to a problem; reduced use of
computer time due to the users ability to "zero-inn on the correct answer;
direct savings of man-hours required to translate problem descriptions into
computer input; savings as a result of computer reduction of raw data output
to graphical f orrn . (5, 9)

The intangible benefits are primarily in the area of problem solving. Graphics
has spurred some users on to attempt the solution of future problems that today
have no solution because the problems have not yet been fully perceived (6)
or adequately defined for comouter analysis. Research of this type is essential
to provide a constant stream of new concepts and techniques by means of which
change may be controlled. ..4s an example of a means of controlling change which
is now feasible (it is currently used to facilitate stock exchange transactions,
(16)), consider the operation of the type of development information system
towards which we will shortly be forced to move but for which research techniques
are at present inadequate.

Groups, organizations, foundations or individuals will register via a computer,
perhaps anonymously, their interest in participating in programmes in a parti-
cular field. Any body willing to formulate, initiate, coordinate or finance
such a programme, could at any time test the number, and perhaps type, of
bodies which have registered such an interest. Proposals could then be cir-
culated via a computer addressing system without the need to reveal the identity
of recipients. The initiator would then receive replies from those interested
in his proposals, permitting him to prepare a preliminary meeting to launch
the proj:ect.

Any programme coordinators for general programmes could automatically monitor the
current and proposed (non-restricted) projects in any specialized area and thus
ensure that the specialized project coordinators received all appropriate in-
formation on the general or related specialized programmes with which they could
align their activities or from which they could obtain support.
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Visual display itntts would provide immediate access to a general picture of thepattern of change and would automatically signal areas of imbalance (includingunchecked control) detected by standard and new experimental techniques.
Such a system could operate through an international network of computersserving remote terminals. It would ensure continuous dynamic interactionbetween change agents and signal all reas in which participation or supportwas required. The instantaneous display of areas of imbalance would facilitaterapid organized response. A dynamic system of this kind would require a veryflexible and organic, perhaps even continuous, reconceptualization of the worldsystem and the relationship between the entities in its many sub-systems.
In the early stages, such an information system could operate by postal contactwith the central computer and gradually switch over to remote terminal, realtime processing as this became economically justifiable. Regional computersystems could also be set up to handle local projects.

A sophisticated dynamic information system of this type coUld be quicklydeveloped from the specialized information systems which are currently underinvestigation, provided that the eventual obtective is clearly defined in thenear future.

STUDY AND DISPLAY OF ORGANIZATIONAL NETWORK ( e Fig. 3)
This section describes how a research worker or decisi -ma::er could interactwith a visual display unit linked to the type of data bank proposed and aidedby some of the techniques outlined above.

a) Flowchart presentation of world system
The research worker could group organizations with certain characteristicsinto classes which interact in certain specified ways. By grouping organi-zations, an average of their characteristics and the characteristics of theirinteractions with organizations in other classes can be conveniently re-presented. Many flowcharts of the whole world system, or a part, can beobtained in this way. A flowchart can be complified to just one type of
interaction (e.g. membership, information, policy) or may include several.
The flowchart may be made complex by using many classes and interactions orsimply by using only a limited number., The research worker can modify hisdefinition of the classes or study the effects of increasing flows in someareas or creating flows in new areas. This technique is a valuable com-plement to simulation of world system operations.

b) Network presentation of world system
The research worker could portray the interaction between single organiza-tions or parts of organizations in a network form. Since each type of inter-action creates a different type of network, many networks can be superimposedor only one need be displayed. The research worker could also create hisown set of networks directly with a light-pen on the screen.
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The network could also be structured in terms of some two or three dimen-
sional coordinate system so that the significant organizations in terms of
one definition are grouped in one area (e.g. policy formulating at top,
policy implementing at bottom, or most coordinative near origin). The
lines between the points representing organization interactions could be
made longer, shorter, thicker, thinner or dashed according to interaction
criteria defined to be of interest. This technique can be combined with
a 'flashing' technique to draw attention to special links or nodes as a
result of computer analysis of the network. These possibilities would con-
siderably speed up evaluation and improvement of new methods of world system
structure analysis such as Johan Galtung's suggestions for a "calculus of
integration" (17).

The network could also be structured in terms of issues on t'ae basis
certain assumptions. Cr.: s-issue links could then be evaluated. Different
types of orgar us.tions (as :-.efined by the research worker) could be repre-
sented by difi,--zent symbols on the display screen. Short life organizations,
or bodies with a long activity cycle (e.g. large five-yearly .:,ongresses),
could be made to flash with a characteristics perio6 ;city thus giving som,s-
idea of the la, of cOntinuinity of flow in some parts of the network.

c)Response curve :,. and textual display (see Fig. 3M)
Using simulatii_-.1 techniques, stresses could be introduced into the nework.
The interactic -,'haracteristics of parts of the network would amplify or
dampen such -..aLanges. This could best be followed by requesting response
curves for critical parts of the network -- or the flowchart, if that form
of grouped presentation is used.

The response curves could be placed on a specially defined part of the
display area. Such an area could also be used for the display or request
of textual descriptions or analytical results pertaining to different parts
of the network indicated by the researcher using the light-pen.

Response curves might be used to show the probability of information
disseminated by node A reaching node F according to certain assumptions
made by the researcher about the factors governing such flows. Similar
curves might be displayed for the collection by node A of information
from nodes B to 17, Other curves might be used to show the probability
of the alignment of programmes of low-level organization with the recommen-
dations formulated by high-level organizations. Conversely curves could
be displayed on the basis of certain assumptions to show the probability
of the response by hic)h-level organizations to resoltutions passed on by
low-level organizations. There are many other possibilities of this type.

The research worker also has the possibility of attempting an optimization
of the organizational network. By modifying organizational characteristics
(as they would probably be modified as theTesult of new funds or higher-
level policy recommendations, etc.), he can iterate toward the optimum
organizational structure in a particular area. Such analyses could only be
of value if adequate allowance was made for the valid resistance of some



www.manaraa.com

- 25 -
orga.nizations to recommendations based on such calculations. A representa-
tion of informal structures would be required.

Recommendations arising from the use of such techniques could be used as a
guide by decision-makers. The educatienal value of a display system of
the type proposed could be used to support and explain any decisions based
on such techniques. These techniques would be particularly useful as a guide
to any decisions regarding the creation of new organizations, meeting series
or programmes. They would help to indicate,.for the type of organization
proposed, the likely performance to be expected.

Communications and Education Research (see Fig. 3L)
A visual display unit has considerable advantages as a technique for the
communication of new concepts. As the world system increases in complexity new
techniques rnuF/_: be sought to simplify education conceming it and the many roles
and interactions oPen the individual, the citizen and his organizations.
The problems posed by the time currently required to communicate an adequate
working knowledge of the world system and the difficulty of building up an
integratod picture of it's complexity, suggest that a visual display unit may
have many possibilities.

An important technique in building understanding is the ability of a display
unit, linl<ed to the type; of data bank proposed, to portray the world system
organizational network from an origin chosen anywhere within the network.
Thus an organization, known and understood by a particular user, may be used
as visual origin and all other organizations displayed, in terms of their relation-
ship to it. Organizations "distant" in communication terms can be reduced in
visual importance, whereas "nearby" organizations of relatively little absolute
importance can be made to appear of great significanrle (approximating the re-
cognition normally a_ccorded to it by the user). This technique has considerable
psychological value. The student has a known base or organizational environ-
ment from which to start his exploration of the organizational network. He is
able to understand how his known organizations are "nested" within an organiza-
tional environment. Be can work from this base by requesting a resturcturing of
the network in terms of other organizational viewpoints as he builds up knowlege
of, and a "feel" for, those originally conceptually distant from his starting point.
Text can be displayed concerning th e new organization, interaction or perspective
before any new 'jump' is made.. In this way he can progress toward the more
general levels of the world system or into other areas of detail.

Clearly, since a 3600 view of the network cannot be supplied, the student must
specify the directimn in which he wishes to observe the network. He can then
rotate his effective " field of vision" around his pre-specified viewpoint in
order to locate the next organizational viewpoint about which he wishes to learn
or in terms of which he wishes to restructure the network. The significance of
this possibility is that it would enable a person to understand the organization/
information environment of groups with which he has not previously been in
contact.

27
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A valuable feature of an interactive system is the possibility given to a student
of simulating the result on the world system of "wiping out" a single organization
or a class of organizations believed to be of little value. St,tdents can eNperi-
ment with the system by "moving around" w:--hin it, modifying it to fit precon-
ceptions or rigid definitions and obserc.7e the,7 operational results, or observing
the system as a whole in various projections At any stage, cextual material
could be requested by the student. Such a technique could be adapted t.. use in
the learning process by school or university students, adult education classes
or the briefinc of diplomats, delegates or specialists who are to be exposed to
other viewpoints or conceptions of the orgarizational environment. Clearly low-
cost, video, non-interactive versions of an educational sequence coule Pe pre-
pared and rel_t.oduced for wider distribution.

SYSTEMS AND HARDWARE RE UIREMENTS

The proposed data bank could be organized a number of ways. If the -7esearch
processing re,quirements are minimized (an::: --ossibly handled via a preliminary
restructurir.: operation), then conventional ±:e structures can be used. If
it is considered useful to avoid a restructuring operation and to facilitate
complex research, then the organization of -f7: e file raises problems of timing
and memory space.

If the proposed data bank can only be implemented with a minimum of financial
backing from sources uninterested in the sot-, listicated research possibilities,
it would be an advantage to use programmes and file descriptions which can be
subsequently increased in sophistication. In this way, the minimum data on
coded entities could be included initially and more detailed descriptions
added subsequently over a number of stages. Sophisticated processing would thus
be possible in some areas before others depending on the priorities established
for data collection (whether detail or coverage).

This Possibility requires that the final form of the file and the specific re-
search requirements should be known at an early stage to minimize the possibility
of structuring the file in a non-optimum manner at any particular stage.

The more sophisticated processing possibilities implied by some sections of this
note, whilst currently feasible in isolation or on small files, may pose con-
siderable problems of memory requirements and processing delays when used to-
gether on large files. Detailed study and a clear definition of requirements may,
however, indicate means of avoiding these difficulties.

Another approach appears to be possible, however, which would facilitate rather
than create obstacles to the integrative emphasis which it is intended that the
system should stress. This approach arises from recent work by Gordon Hyde,
Scientific Director of Datatrac Ltd (U.K.) on new conceptions of information
retrieval systems. He. consideres that: "Most existing information retrieval
systems depend to a large extent on uneconomic use of numerical processing
machines.Where attempts have been made on more difficult information retrieval
problems, they have usually been confined to highly constrained, statistically
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well-defined areas o_-. subject mattea and static uniterm data bases, whereas the
real information retrieval environment is statistically indeterminate, dynamic
and formally more th_E.ri finite. With regard to software approaches, although
considerable adaancss have been n-._de in heuristic programming, its strategies
are costly, time-con 3uming, make .:1.,lavy demands on skilled personnel La short
supply and still leave, the specific 7,--obiems of inf.ormation retrieval unr,--solved."
(10) .

He points out that oliy recently (Ro l Societ; Discussion, 18 Octobe: 1968)
has a specific infor---_ation processi_ machine been seriously considerea. His
work has been on th theoretical bae a for such a computer which has to be
mathematically unlii s numerical prc machines. He consideres that:
"Numerical analysis and statistics allow us to analyse, measure and tn some
extent understand ani control randomness artifioially, but if our goal i
synthesis and unification, we must -:urn to intuitionist group theoretica_
methods as the theoretical physic:szs have shown" (11) . It is precis4 this
attitude which may cove essentia to an adequate understanding of the complexity
of the world system. The key to t 3. approach is the conclusion tha "non-
Abelian (non-commutative and partiail.:7 non-associative) coding procedures"
are required.. This work has been ae_aended to "the possibility of a universal
binary meta language, which has hitnerto been regarded somewhat as the philo-
sophers stone of computer science.' He considers that "For the first dine
therefore, we have a means of automatically addressing and retrieving combinatory
propositions from a formally more than finite information space. We also have
the capability of organizing that space in a variety of modes for optimization
of storage parameters and retrieval strategy. Several workers can even work the
same data base in different retrieval modes." This is precisely what the pro-
cessing possibilities mentioned earlier Would require. He continues: "It is
clear that the operations can be used for naming, classifying and identifying
any digital sequence, incl,Ading non-scalar and non-linear sequences such as
occur in pattern recognition. It is also clear that the system can be used for
addressing and handling mutli-dimensional matrices with many variables, such
as occur in linear programming." (10). Gordon Hyde has specific proposals for
the creation of the requisite new hardware and is discussing the early adaptation
of existing hardware by the incorporation of existing encapsulated logic circuits.
With a "not unduly costly" (11) modification of this type, he describes the
processing capability as follows. "Supplementary to the addressing structure
on a single level, large groupings, hierarchies, tree-structures, porisms,
and multi-dimensional networks can be constructed within the total universal
binary metalanguage symbol space. Recursive coding from natural language input
can be placed against higher order addressing....The vast theoretical information
spaae, open file addressing capability, and the possibility of address linkage
both along and across the symbol space, should permit an approximation to the
human learning function hitherto unattainable" (emphasis added) (10). "It is
claimed that the device, in addition to optimizing storage and addressing para-
meters in large scale real-time computer systems, will also considerably
simplify programmes, and retrieval strategies in areas of application which
present heuristic and combinatory problems for existing systems, including

2 49
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retrieval by syntactic and propositional statements in natural language,
nested and multiple cross-indexed data bases, retrieval of product information
by specification coding and linguistic applications." (12) Visual display units
with graphic capabilities are highly suited to this type of syStem.

CONCLUSION
This note has stressed the advantages to research workers to be derived from
the creation of the proposed computer-based information centre. Most of the
techniques have already been applied in the physical sciences and engineering.
The problem remains to adapt them to the less easily quantifiable variables
encountered in the political, social, management and information sciences
which are essential to an adequate analysis of the world system.

Use of the above techniques should make it possible to move quickly to a
stage where there is an interaction between techniques and their adaptation
to the available equipment which permits progressively more rapid and sophisti-
cated analyses as well as an increasing "spin-off" to assist practical decision-
making. Some features could be quickly available at a low, but useful, level
of sophiLtication. It is however essential to recognize the possibility of
gradually and flexibly increasing sophistication as techniques improve and
funds become available.
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The formulation of recommendations can best be based upon those produced as a re

sult of the broadest and most recent published approach to the communication

problem, namely the SATCOM report, The Committee on. Scientific and Technical

Communications (SATCOM) of the National Academy.of Sciences/National Academy of

Engineering (U.S.A.) had aS its three major objectives (Feb. 1966):

"To gain a comprehensive overview of the current state and required evolution

of scientific and technioal communication,"

"To stimulate increased participation among individuals and institutions in

national planning for the improvement of scientific and technical communica

tion,"

"To function as a forum and clearinghouse on currently acute issues relevant

to scientific and technical communication."

It recommended (June 1969) the establishment of a permanent Joint Commission

on Scientific and Technical Communication responsible to N.A.S./N.A.E.

"The Commission is to be conversant with activities in scientific and technical

communication and to provide cuidance useful to public and private organizations

in the development of more effective scientific and techna1 communication, It

also should be responsible for leading the private sector in the coordination of

its interests and programs and in the development of broad and farsighted plans.

Therefore, its mission should entail:
1. Serving the scientific and technical community by fostering coordination and

consolidation of its interests in. the handling of sdiertific and technical in

formation.
2. Serving the government by providing representatively comrehensive and autho

ritative information and advice on the activities, needs, and ideas of the

scientific and technical community in this field.
To fulfill this mission, the Commission should identify needs and requirements

'and actively -Aimulate efforts to explore appropriate arrangements for coopera

tion and coordination It must review and contribute to the broad planning of
scientificandtechnicalinformation activities and would expect to assist the

federal government in building and adapting a framework of policy for the effec

tive operation of scientific and technical communicz,.tion. It also would provide

a forum for the timely and broadgauEed review of current acute issues.

In recent yearslincreasingly ,:,ffective organizational mecanisms have fulfilled

these functions in relation to the scientific and technical informationhandling

efforts of federal agencieu. However no effective mechanism exists at the

present time for facilitatin interaction between the "overnment structure and

the activities of private or anizations -- both those for profit and those nct

-- in this field. The emer ence of a coordinatininstitution of
and representation in the private sector is necessary for the deve

tion, To fulfill this role will be one c';,: the primary

objectives of the proposed Commission
The etreme complexity of the entire scientificandtechnicalcommunication
Lutem_is such_asto expose it today, and with increasingseverity tomorrow,

to the, unforeseep,disruptions and crises so characteristic of largg_mmem:Ifs

of activities the interdependence of which is not fully_understood and which

are not wellcoordinated. Some orises already are upon us (e.g. the pagecharge

rss-73.-e-TI7thers lie ahead. They will require continuing efforts on the part of

the Commission
Another problem that we consider of comparable importance is the development of

a substantially more coherent pattern of cooperation among the many and diverse

secondary information services. Efforts to develop such a coordinated pattern in

volve not only subtle technical problems especially in regard to stannerds and

for profit
broad scope
lopment of SUC interac
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convertibility, but require the establishment of realistic pricing and funding
policies for such services....
Another area for Commission attention pertains to the way in which the epportuni
ties for innovation afforded by advanced technology might be e:x:plored, The
Commission should urase the :9riority of 1arga.1:sca1e experiments and the partici
pation of qualified scientists, engineers, end practitioners in these efforts.
Further, it should foster the a:splication of the res lts of such experiments
in contexts other than the particular ones in which they are obtained....

fec.4,S___tiveliaison must be Maint4ipsmecially with federal aencies.) and. spe
cial efforts will be necessary to ensure that current concerns receive thorough
airi.w.....fra_nthe resPective vieHpoints of the &...overnment's requirements and the
cipabilities of zrivte orfanizations viewpoints that hopefully will become
less and lc.,.ss often at odds with one another.
Commission membership should include as broad a representation as feasible of the
major scientific and. technical communities and the principal kinds of organiza
tions engaged in relatad informationhandling activities, EIS well as representa
tives of the Councils of the National Academies and liaison members from the prin
cipal governmcnt activities. Such coveraLe could bo provided by a membership of
about 20. Additionally, the Commission should continue to draw upon the advice
and assistance of the nearly 200 Consulting Correspondents whom L;ATCOM has as
sembled....
The. Commission could be cispucia:11/ .1aLlply:l in sutin& directions and_se.tting
pr ior.it.ies for n ff.orts_ in research. _a.nr.1 exploratory innovation._ To
would nd to develea _asic conceptual framework..for -th_-_:__,evoly.ing..pattern of.
scientific and -technical communication.from which to..,..der.i-vc_guiclelines. for future
efforts and critcrj_E,I, for cs,-,praising. current ones." (pp. 276-230; emphasis added)
Snecific Recommendations
On the above basis and bearing in mind. the arguments developed in -this report for

cous.-Tehensive approach, spec if ic recommendations are:
1. The creation of a study group to define the scope of the whole communication

problem in the 1rt of the requirements of a general systems approach.
2. The creation, on thu basis of the conclusions of the work of this study

group, of a commission with a mandato similar to that of SATCOM (excent
that the explicit restrictions to th e. field of U.S.A. science and technologzr
and the implicit restrictions to a narrowly defined systems approach should
be removed). A major objective of this commission should_ be to d.etermine
the structure of a body to 3-,erform,at the inte:.7national level an d. for all
subject areas, functions similar to those recommended by SATCOM for the Joint
Commission.

3. The eF:tablishment of a permanent international body structured, in the ligh!-
of the ',-iATCOM philpsophy, to reflect the communication concerns of govern
mental organizations, rit nonprofit and forprofit organizations, the
various academic communities said the many practitioners and information users
not otherwise represented..

an aid to, and in parallel with, the activity of er.',,ch of these bodies in
turn, the establishment of an international computerbased. information centre
on :international and national organizations and related entities using a
nctwork f lie structure. A Specific task of this centre should be to o. facili
tate r.ystematic analysis of information flow within the world system to in
crease thc rrecision, and. justify and clarify the recommendations of the above
bodies. A major concern should be to ensure that such a system is used by
both academic resee,rch groups and practitioners of all types needing contact
information' or assistance. Such a centre could advantageously be based on the
current data -J.rocessing activities of thc Union of International Associations,
Brusrels, 432
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5. The various study commissions and the permanent body should ensure the contin
uin6 investigation of the need for and manner by which the file structure,
size, coverage and conception of the computerbased centre should be developed,
in order to work towards the more sophisticated data processing opportunities
and benefits outlined in this rerort, as well as the many others likely to
result from integrated research into comprehensive manmachine systems.
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FIG. la DETAILED KEY TO FIG.

Fig. 1 represents an attempt to merge a number of categories isolated by a
variety of academic disciplines and bodies interested in different aspects
of the world system. The overlapping and grey areas between categories, illust
rated by the detailed key below, highlights some of the inadequacies of current
terminology in providing a common framework for discussion concerning aspects
of the world system. Similar problems are experienced when using the categories
'international', 'k.egional', 'national', etc. (see: Judge, A.J.N. Classification
of organizations within the world system. Brussels, 140::,:1968)

V1 voluntary membership although generally distinguished from V2. Volunteering
may only be possible after invitation. Socioeconomic pressures may be usecl,

V2 mainly volunteers involved. 'Voluntary cfganizations.
V3 voluntary only as opposed to ascriptive. Membership by employment.
Cl charitable as approved from country to country by tax regulations
C2 charitable in broad sense as being notforprofit
NP1 nonprofit and probably recognized as such by tax authorities
NP2 nonprofit but may be considered as 'profit' because of member interest
NP3 nonprofit but may be 'profit' in nonsocialist countries
NP4 nonprofit only in the sense that profits are not redistributed
NP5 nonprofit in case of some agencies, but the governmental complex may attempt

to balance the flow of funds to, in effect, make a 'profit'
P1 profit, but strongly influenced by 'nonprofit criteria'
P2 profit, but may be strongly influenced by 'nonprofit' criteria in large or

complex organizations
NG1 nongovernmental, except possibly in case of state religion hierarchies.

Generally distinguished from NG2
NG2 nongovernmental, except where closely connected with state apparatus or

directly financed from government funds. Government officiala may be
members of such organizations in their official capacity.

.NG3 as for NG2, but may have a special relationship with the government
YG4 nongovernmental, but may be partially or wholly, directly or indirectly,

controlled by government
NG5 nongovernmental, but may have a special relationship to government in

socialist countries
NG6 nongovernmental, but government may have effective control as majority

ehareholder or by the manner in which contracts are allocated
NG7 nongovernmental, possibly illegal although government may be indirectly

supporting the conditions giving rise to such bodies
G1 governmental, in the sense of policy making or administration of policies
G2 governmental, but primarily concerned with coordination and exchange of

information on technical matters
G3 government appointed 'independent' bodies reporting back to government
04 governmental, but possibly with such autonomy as to be 'nongovernmental'
G5 usually governmental, possibly nongovernmental in some nonsocialist states

The deceptiveness of conventional categories may also be illustrated by the follow
ing: (a) nonindependent territories may be members of IGOs; (b) regional, nationr
and local NGOs may be members (of equal standing)of international NG0s; (c) an
international NGO may be a member of a national NGO; (d) the 'degree of organiz
ation'of a regular annual cycle of meetings, or a program, may be greater than
that of a formal organization; (e) national or local bodies, or an information
system, may be of greater international 'significance' than the international
body, if any, in the same field; (0 the state apparatus may be so thoroughly
penetrated by private or foreign interest pressure groups that the concept of
its independent existence loses meanihg.

39
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FIG. lb UNBALANCED RESEARCH COVERAGE OF THE WORLD SYSTEM AND SUBSYSTEMS

A. Research_stadiesinational behav:our
Bertram M. Gross (U.S.A.) has published the results of a survey
obtained by searching the published literature of sociology, anthrop
ology, psychology, economics, political science, pUblic administrat
ion, and business administration. This includes a canvass of most
Englishlanguage professional journals in these fields from 1940
through 1962

2114:211.1a2:2;ionaLaPe Articles Books

Business (excluding research)

--____--

goods 114 42
services
outside U.S.A,

totals

28 12

63169
Government (excluding education,

health, research)
central coordination 3
military 42 9
civilian 42 27
outside U.S.A. 9 3

w 0 0 0 international
totals 99 47

Public service
education 18 6

health 48 lo
social work

totals
2

69 18
Associations

trade unions 28 10
political action 13 9
trade and professional 2

fraternal, cultural 5 1

religious 2 2

cooperatives 2

totals 51 26

Research 17 5
Crosstype comparisons 1

Grand totals
.11
416 160

Total

156
40
36

232 40

lo
51
69
12

146 25

24
58
a

87 15

38
22
2

4

77 14

22 4
12 2

576 100%

(GROSS, B.M. Organizations and their managing (condensed edition of
The Managing of Organizations). New York, Free Press, 1968, p. 636)

B. Research on internationalorEanizations

Chadwick F. Alger (U.S.A.) has published the results of a systematic
survey of 14 journals and 10 international relations readers (1960-69)
Orgnizationyp Number of Studies
United Nations
UN and other IGO
Other IGO
NGO
IGO/NGO
International business organization

G

35
2

10
3
3

63

66
3
16

7
7

99%
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2
Fig. lb(contd.)

To bring out the significance of the above figures and the conclusions
drawn from them, the following estimates of the numbers of each type of
body (from the 1968-1969 edition of the Yearbook of Internationa).Organ
izations) are given;

United no-,' is (1), N. Agencies (27)
Intergovernmental organizations (201)
International business organizations (2819)
International nonprofit organizations (2577)

No survey of the total number of national bodies and local bodies in the
world system appears to have been made or proposed. Author's 'guestimate'
is 0.5-2.0 million

Other results and some conclusions drawn by Chadwick Alger may be sUmmar
ized as follows(*):
"Despite an increase of 64 per cent in the number of international
organizations between 1956-57 and 1962-63, there has been a decline in
thrgseilEchloublisped on internationaLorLaEiERlions...."
"The amount of published works on international organizations utilizing
quantitative and field research techniques has remained rather constant."

An analysis of 53 works that have employed these techniques reveals the
following:

"Fortyone (71$) study only one organization, and only four reveal comp
arative work on the inner workings of international organizations."
"None of the studies focuses on.relations betwesanargaaizations."
"Thirtyfive wja-S-787,77-7;77the United hations, with only studios of
patterns of membership of the entire family of IGO and/or INGO extendinE
beyond the UN family and EUropean organizations."
"There are no studies of international business organizations."
62% of the works are coneerned with voting, voting studies and research
on attitudes and beliefs
"Little intrinsic interest is demonstrated in the specific problems of
international organization agendas..."
"...twelve studies (23c) indicate a basic interest in integration."

"The low and declining attention paid to international organizations by
the journals surveyed, in the light of phenomenal growth in the number
of international organizations, raises questions about the responsive
ness of research to this domain of human behavior....data gathered in
preparing this paper suggest that published research is exceedingly
unresponsive to some fundamental changes in man's transnational behavior."
"The fvflung expprimentation taking_pkse in bui1diag_internationa1
org2nizations is not beingLadequately. sampled and e3Tloited as a source
of use in constructin.g organizations that more effectively.sWz
human needs."
The "overwhelming attention given IQ Ile United Nations" is understand
able, but this dependence on a sample of one is contrary to the"commonly
shared goal...the development of general theory" and "suggests that too
much of available resources have been devoted to United Nations research."
"...consideringthe exciting_advances...incomamtlye methods in,political
LlEaLulp_. the slight effect_this has had.on research in international

2Z5alligns_i=fE24.1112A11.S"
(ALGER, C.F. Research on research; a decade of quantitative and field res
earch on international organizations. Paper presented to American
Political Science Association annual meeting, September 1969)

* The absence of (a) research on local, national and international organizations
considered within a common framework,(b) interaction with world system studies
in other disciplines, is not brquught out by this survey.
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FIG. 2 ANALYSIS OF INT.6RENTITY NETWORKS

A. Ideal.a....,gheous_-thertworknLy

Network theory is a highly specialized branch of mathematics. Its applicEg
ions to date havo been mainly in narrowly defined technical problem areas
The one exception noted is the use of network theory to develop the concL7t
of citation indexing which has now soen practical application for some yes=
in the Scienc-a Citation Index developed by the Institute for Scientific
Information (12.,S.A0). Eugene Garfield, who has been intimately involved in
the development of citation indexing, uses the following argument in its
favour:
"The traditional philosophy of indexing system design implies that individual
documents can be treated as though they were independent entities. This basic
fallacy not only results in the loss of important informational links, but it
is basically inefficient. This is illustrated by the example of the identical
document published in two different journals. The same indexing procedure
will be followed for "both" papers as though they were two entirely different
documents. The indexers would select subject headings to describe the "main
theme" of each paper. In practioe, we know this does not occur ccnsistently
even fcr the same indexer. Little or no effort is made to establish a
possible relationship between the document being indexed and the documents
already indexed in the collection. There are exceptions to this rule, but
generally the buildingblock development of human kncwledge is not perceptibly
reflected in traditional indexing systems....In conventional word indexing
systems, the indexer cannot afford the time to establish 000 linkages between
concepts. He treats the literature as a series cf independent events, like
molecules of gas....But the literature is not an"ideal gas". Librarios I

consist of collections of highly interrelated documents. The literature is
a heavily crosslinked network. The clearly visible linkages are those
ordinarily provided by authors in the forms of explicit citations. Less
clearly seen are implicit references as in eponyms and neologisms. Almost
invisible linkages exist in the natural language expressions which cbscure
the relationships, especially to the unskilled observer.
"Conventional bibliography is essentially a simple listing or inventory of
puhlications which disregards most of the interrelationships between the items
in the inventory. In contrast, citation indexing integrates this necessary
and useful listing in a huge graph or network. In this graph, each document
is a node or vertex in a huge multidimensional network. By analogy, this
model of the literature (manes knowledge) is like a large road map in which
the oities and towns share varying degrees of connectivity. EVen the small
est hamlets aro nodes on the citation map of science
"When conducting a literature searoh...(the library patron of the future)...
will receive not only conventional bibliography, but also suitable not,itions
for each item indicating the interrelationship with other items in the bibl
iography. In addition,he will receive a graph which shows these relationships
more clearly. The graph will be drawn by a plotting device attached to the,
computer or displayed on a TV tube. For a short bibliography, this can be
done with relatively inexpensive equipment. In fact, a useful map could be
prepared by a conventional typewriter or line printer...This is vory similar
to the computer methods used in drawing PERT diagrams."
(GARFIELD, Eugene. Primordial concepts, citation indexing, and historio
bibliography. Journal of Library History, 2 (3), 235-249 (1967); based on
a talk at a symposium, Proceedings cf symposium cn the foundations cf
access to kncwledge. Syracuse, Universiclif School of Library Soience, 1965)
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B. Extension of the network concept to othereentities

Eugene Garfield's argument refers only to the treatment of documents and
to the field of science. An adequate picture of the world system can
clearly not be limited merely to what appears in documents. The produoers
of Jocuments, as well es nonproducing bodies may have many other types
of contact with one another, with each type of contact resulting in a
new network. This complex of links between entities is just as signific
ant for an understanding of the world system as are citation networks for
effective document retrieval and an understanding of the development of
man's knowledge.
The argument in the previous section can therefore be extended, mutatis
mutandis, to apply to the classical (ideal gas) theory of organizations
as independent entities (billiard balls'), as opposed to the systems
approach emphasizing the multidimensional network of relationships or
links between such entities. The argument then applies to the producers
of knowledge rather than the knowledge produced. The network nodes
thus include dynamic entities which respond to change, as opposed to the
static unchanging products of their activity, which are of considerably
less significance for the control of change or the development of know
ledge and its use. As pointed out in the main report, this chanEe of
focus considerably reduces the volume of information to be handled*(and
therefore the cost), thus rendering a comprehensive, multidisciplinary,
multipurpose, international information system a practical and useful
eroposition -- from which a large variety of statio network information
systems could be developed as and when convenient.
One interesting trend in this direction are the current experiments on
evolutionary indexing described in the 1969 SATCOM report as follows:
"More exciting than retrieval of information from a static store is
evolutionary indexing, in which userS1 additions, modifications, restruct
uring, and critical commentaries steadily improve the initial indexing of
a collection and not only provide more efficient access for subsequent
users, but constitute a significant step in the evaluation and consolidat
ion of primary information."
(Committee on Scientific and Technical Communication (SATCOM). Scientific
and technical communication; a pressing national problem and recommend
ations for its solution. Washington, National Aoademy of Sciences, 1969)

In arguing for a network approach, the distinction between (a) a network
approach to the manner in whieh information on information producers is
structured at a single contre and (b) a network of geographically distant
but interlini.d information centres, must be stressed. Although there may
be some theoeetical similarity and the two approaches may even be combined,
the second approach is ambitious, costly and beset with political and
jurisdictional problems. The SATCOM report has the following to say about
the second approach2
"The concept of interconnecting structured files of documents and data
ranging in scope from the loce.1 to the regional, national, oa international
level has been advocated for some time as a prime objective in coping with
the rising tide of information and the more pressing and diverse informat
ion needs of scientists and technologists. Thus, in reviewing developments
in this area, Swanson (R.W. Information system network...let's profit from
what we know. ArosR 66-0873. Washington, U.S. Office of Space Research,

91t is no lorneer necessary.-..to ask whether networks can be
* The Institute for Scientific Information (Science Citation Index will

have processed 15 million reference records by the end of 1969.
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built. It is time, instead, to ask about the sorts of networks that are needed,
and to set about providing the innovative software and the flexible, inexpensive
hardware to bring them into being.e.....Current tendencies in government,
industry, libraries, universities, and scientific and technical societies toward
the operation and development of information networks lend support to these
assessments of the need for and potential advantages of network efforts."
But the SATCON report then goes on to say "For some years te come, technical
as well as economic constraints will limit the effective size of hand-tailored
information services designed to function in close responsiveness, and with
good feedback coupling, to their customers." In other words, such systems will
only be able to the few and will only cover specialized domaines. The report
continues "However, we anticipate the proliferation of such individual services
in order to provide adequate coverage of the expanding scientific and technical
literature and effective services to increasingly diversified user groups."
In other words, it would appear that they will be created very much on an 'as
and when° basis, and when created will be user-group orientated in such a way
as to actively prevent cross-disciplinary information ret:vieval. No conceptual
or information framework to follow and recommend the development of each
specialized system is considered necessary.

The SATCOH report is a most important document with many valuable conclusions,
but it is an example ef the current narrow approach to the communication
problem. For example:

(a) it concentrates on scIence and technology despite the acknowledgement
that "A thira area requiring attention and appropriate action relates to
the slowly knitting, massive, mission-oriented programs of recent years
which deal with major social concerns, such as natural resources, educat-
ion, transportation, pollution and urban problems. The role of science
and technology in the resolution of these problems is not yet clear;
therefore, the nature and scope of the information programs that they
will require only gradually will become apparent. The policies and
practices identified as essential for the effective operation of scient-
ific and technical communication are particularly important in relation
to this new range of national endeavors." This ihdicates an interest
in the use of science and technology for other domaines, but there is
no recognition of the importance, in their own right, of these domaines
for socity, cr of the interaction between the hard-core science infor-
ration netwrks and those of othor fields of interest, or of the need
in the field of science j'.or feedback from such domaines to influence
research pricr.Lties. The centre of gravity of the SATCOM is necessarily
entirc)ly in th ,. scientific field. It is however possible that the
requirements of non-sc±,mtific users, e.E policy makers or academics,
may introduce criteria which could modify the whole conception and
philosophy of a uE:eful future information system. There is however no
framework within which investigation of the problem as a whole could
be undertaken. The SE:CON repurt does not stress the need for such
a framework or the information system to give it form.

(b) 'The Committee agreed to make the publication, dissemination, and utiliz-
ation of information on completed work the main subject of its study, to
devote less attention to work in progress, and to exclude from its cons-
ideration the problems of handling information on planned programs of
future activity." Although the Committee "regarded the scope of its
survey aG encompassing the entire series of organized activities involved
in the transmission of information from early informal communication
hrough formal publication, announcement in secondary media, and finally

- 3 -
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review and consolidation to adapt it to the working context of a potential
user. Therefore, our survey focused chiefly on the efforts of people
and functions of organizations rather than only on documents and document
ation tools." (Such views are very poorly understood in documentation . a-

circles where the document is the basis of all discussion.) This approach
nevertheless ignores a whole dimension of the communication problem. Unless
informatim is available and wellstructured on planned programs and
future activity and integrated into the results of past activity, the
information system is entirely oriented toward the past and largely
useless as an aid to the.salutibil of a major problem of the future,
namely the balanced control of change. It also ignores the problem of
resource allocation and that of thu risk of duplication of research which
has not yet beon registered in the literature

(c) in the repeated stress on the need for a systems approach to the communic
ation problem the report assumes that the function of a future national
or international information system is necessarily the more rapid and
efficient transfer of information on documents or of information published
or to be published in documents (whatever their form). As pointed out
in the main body of this report, physical proximity to such information
bears little relation to the feasibility of assimilating and using it
even if it is highly relevant, and this problem is likely to get worse
as the amount of information and the degree of specialization increase.
This factor, and others like it, need to be considered when defining the
criteria for a systems approach. An information system which sets as its
goal the more rapid circulation of arguments and data (which are reworked,
repeated and republished as each author in the.field, or in related fields,
responds to the currently fashionable approach), rather than one which
attempts to focus on, register and signal the ctual change in the body of
knawledge occasioned by each new event, is surely doomed to ineffectiveness
in the face of the rising tide of information, the variety of backgrounds
and languages of those who need to know about and use the information, and
the variety of purposes for which the information must be used. The
report dees not appear to stress the need for research on the access to
knowledge or to mention the implications of the expected breakthrough
in memory coding.
It would almost appear, despite many indacations to the contrary, that the
report does not recognize the possible impact of technological change on
the information system which is created. In a period of very rapid change
it is impertant to remain flexible. The information system envisaged (and
wh h will be partially planned on the bea-ls of views expressed in the
report) will necessarily have many costly (and therefore hard to change),
nonflexible features built into the logics of its different subsystems,
as each usergroup can get funds allocated for an information system .

organized for maximum response to its narrowly defined area of interest.
As the report says "all too often appalling errors in logical design still
creep into schumes for the manipulation of large files. What is needed
now in this area is not so.much standardization as insight". A simple and
relatively lowcost technique to guarantee flexibility is to ensure that
the producer/users of information are linked through a network file
structure, organized for rapid response to change (or crisis) in problem
priorities, and which would permit rapid creation of new information
networks as the need or technology warrants.
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C. The network a _proach and the syatems approach

The problems of an integrated approach to the control, management or
understanding of change are illustrated by the following extracts from
a paper by R.L. Ackoff:
"Although political scientists, economists, and sociologists have concern
ed themselves with organizational structure, there is as yot no organized
boay of theory or doctrine of practice on which a unified disciplinary or
interdisciplinary appliedresearch activity can be based. As a consequence
most studies of organizational structures such as those leading to reorg
anization of a system, are generally done by managers or management consult
ants whose approach involves more art and common sense than science
The effectiveness of an organization depends in part on its having 'the
right information at the right place at the right time'. The study of
organizational communication is in much the same stage of development as
the study of organizational structure. It has no organized body of theory,
but it has been developing a doctrine of practice.....
As we have seen, there is a large group of disciplines and interdisciplines
aedicated to stuaying various aspects of organized manmachine systems.
The fact that the subject is so dissected leads to several residual prob
lems. Suppose that an organizational problem is completely solvable by
one of the disciplines we have considered. How is the manager who controle
the system to know which one ? Or, for that matter, how is a practitioner
of any one discpline to know in a particular case if another difJcipline
is better equipped to handle the problem than is his ? It would be rare
indeed if a representative of any one of these disciplines did not feel
that his approach to a particular organizational problem would be very
fruitful, if not the most fruitful
In most problems involving organized manmachine systems each of the disc
iplines we have mentioned might make a significant improvement in the
operations. But as systems analysts hnow, few of the problems that arise
can adequately be handled within any one discipine. Such systems are
not fundamentally mechanical, chemical, biological, psychological, social,
economic, political, or ethical. These are merely different ways of look,-
ing at such systems. Complete understanding of :rich systems requires an
integration of these perspectives. By integration I do not mean a synthesis
of results obtained by independently conducted unidisciplinary studies,
but rather results obtained from studies in the process of which discipl
inary perspectives have been synthesized. Tlle integration must come during
not after, the performance of the research.
We must stop acting as though nature were organized into disciplines in the
same way that universities are. The division of labor along disciplinary
lines is no longer an efficient one. In fact, it has become so inefficient
that even some academic institutions have begun to acknowledge the fact."
(ACK01010, R.L. Systems, organizations, and interdisciplinary research.
General systems yearbook, vol. 5 (1960), Society for General Systems
Research, p. 1-8)

In arguing for a systems approach to the world system, it is important to
recognize the lack of both theory and data. A useful system embodying a
network concoption should therefore not be organized around'Iond 2 theory
but should instead be usefu l. as a basiis for a variety cf diseiplinary
approaches. It should also not te dependent on particular categories of
data or on categories which aro difficult to quantify. On this last point

4.
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the network concept can be extended in the light of current t'ieerctical
arguments to an emphaSis on 'process' rather than 'entities', as outlined
in'the following extract. It is doubtful,whether this process approach
could be giverean'adequate data frameWork of wide utility at this stage.
"The greater part of current discussion of systems in sociology is embarras
singly naive and out of date .in the light of modern systems research in
other disciplines The kind of eystem we are interested in may be-descr
ibed goncrally as a c -DX of .elements or_components directly or indirectly
related in a causal network such that ea6h component is related to at least
some others in a more or less etablo way within any particular period of
time. The components may be relatively simple and stable, or complex and
changing. Organic and sociocultural systems are examples of "organized
complexity". As vie proceed up the various levels, the relations of parts
become more flexil-Dle and the "structure more fluid with process as the set
of alternative behaviors open to the components increase.q 'he interrel
ations characterizing higher levels come to depend more and more on the
transmission of information -- a principle fundamental to modern complex
systems analysis...Though "information" is dependent on some physical base
or energy flow, the energy component is entirely subordinate to the partic
ular form or structure of variations that the physical base or flow may
manifest....Thus, "information" is not a eubstance or concrete entity but
rather a relationship between sets or enseetles of structured variety -- to-
put it very generally. The implications of this shift from energy flow to
information flow as a basis for the interrelations of components in higher
level systems are of central importance in distinguishing the nature and
behavioral capabilities of the latter, as against lowerlevel systems. Thus
a minute amount of structured Gnergy or matter from one component of a high
er system is able to "trigger" selectively a large amount of activity or
behavior in other components in the system, at the same time overcoming
limitations of temporal and spatial proximity as well as availability of
energy....The structure of the system becomes more and more'rluid" as it
merges with process -- the communication process which is its predominant
feature Donald M. NacKay is one of the small number of systems theorists
who have tackled the question of semantic information from the perspective
of modern information theory...He begins by suggesting that so little
progress is being made on the semantic side of information theory because
of a failure to study the communicative process within a wide enough context
to embrace, not only the channel and the nature of the signals flowing
through it, but the terminal sender and receiver as goaldirected, self
adaptive systems."
(BUCKLEY, Walter. Sociology and modern systems theory; present'ag a case
for replacing outmoded models of society with a more viable and appropriate
conceptual framework. EnglewuodCliffs, PrenticeHall, 19674 PP. 7-48)

Despite the difficulty of giving a useful form to this conception, it never
theless represents an exciting method of looking at the immediatelyrealis
able, networkstructured data base proposed in this report.

Just as the citation index ensures the interrelationship of two or more
references-to the same document, the network strueture assists in the
solution of the problems raised by R.L. Ackoff (above). Where different
specialized departments of a large, complex organization, or a network of
organizations, are all in contact with a single organization, its manager,
or closely related departments (for different reasons), the special

4
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cs each represents are juxtaposed within a common framework to
facilitate an 1-1tegrated approach to planning, decision-making and resource
allocation. This can be extended, if problem areas are treated as one
type of entity (in a problem network), to cover cases where a network of
specialized organizations is concerned with a single problem or related
problems. This then meets the need for a method of ensuring that corrective
measures developed in one sphere do not, through lack of a bridging frame-
work, ignore the possible conseuuences in a second or third. sphere. This
approach would appear to be vital to efforts directed towards balanced
control of rapdd change in a dynamic world system.(*).

D.. Multi-network tUorx_deyelument_probLems

Most network theory applicatic:ns appear to be restricted to cases where
there is a single network, a single type of relationship between nodes,
or possibly several networks independently linking the same nodes.

It would appear that to apply network theory satisfac3torily to the case of
the world syetem(and its sub-systems), where this is made up of different
types of entity (nodes) with a variety of relationships or flows (links)
between the,.r,, the problem must be conceived as one of a number of super-
imposed networks, such that conversion and transfer of the 'flows' from
one network to another may take place at the nodes. In addition, 'losses'
must be permitted in the transfer process and in the flow between nodes.
So that, for example, an input of funds to.the node may be partially
converted to an output of goods, information or recommendations, etc,, and
other less conveniently quantifiable flows. Much interesting work remains
to be done to adapt the precise concepts of network theory to the type and
amount of data available on world system operation. This development
work can however be beneficially

. carried out (and even conceived as an
ongoing, integral part of the process) in parallel with use of the
proposed system fur more mundane or less sophisticated purposes. The best
lead located fer the detailed solution of the mathematical problems and
their data processing implications is the work of B6rje Langefors, of which
a non-mathematical extract is given in Fig. 2a.

An interesting, but unfortunate,aspect of any attempt to argue for a general
or genuinely multidisciplinary approach to a problem is that no conceptual
framework exists in which the merit of generality can be adequately evalu-
ated. Using any specialized framework, a multidisciplinary argument can
only appear as a "collage". To the extent that conceptual organization. is
Paralleled and institutionalized in organizations, the argument has to be
reduced to a unidisciplinarylone-department -oroblem to be processable. It
is an arL;ument in favour of the network approach that the method by which
such problems will be resolved in the not too distant future can already
be onvisaged. It is already possible using network processing to convert
arguments framed in the language of and using the familiarly worded examples
of one discipline into those of another at a higher or lower level of gen-
erality. This will have the practical consequence of automating the selec-
tion and assembly of the most suitable supporting arguments, texts and dia-
grams in the preparation of reports proposing change --according to the
]equirements, at each stage, of the channels by which they must be approved.
When no equdvalent 19.Elap.1.1z develoi,ed texts oould be supplied for the sec-
ond discipline or viewpoint, an indication of the optimum LtIngLIE path
and texts for comprehension of the first (or related) discipline arguments
could be output by computer -- perhaps in a programmed learning mode.
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B6rje Langefors (Theoretical analysis of information systems. Lund,
Studentlittoratur, 1966) argues for the use of systems theory to
facilitate contact and collaboration between specialized bodies
"A question that is often encountered in connection with systems work
is_whother a certain problem would bust be handled by the specialists
in its field or by people who aro not very familiar with that field but
do instead know the total systqm -- or even, on a still more general
level, do not either know that system but are experts in basic systems
design methods. The answer should be fairly obvious -- but is yet most
often missed -- a balanced cooperation between different groups is
what gives the best promise of success....A basic problem of...systems
theou_should actually be to find out the best way of subdividina. the
worlsbetween different prouRs of s.pecia7ists. Experience appears to
indicate that most of the groups involved tend to neglect the import- ce
or the diffioulty of the other peoples field....
On the other hand specialists within a field often ignore the fact that
marly of their problems are of a systems typs and might well be better
solved by methods known within other fields or within the area of
general systems theory....Assanother example it is obvious to many
mathematicians or information processing researchors that many of the
intricate problems associated with medical diagnostics and treatment
planning are of a. very typidal information processing type and are also
very similar to much advanced engineering work....Contrary to this; most
physicians, while admitting that electronic exPerts or computer program
mers oould help in making some progress toward automatization of routine
parts of their work, seem to be completely convinced that no mathemat
ician or information processing expert could do anynaing which'could be
of value in developing methods for part of the medical work.

What could be. dono.tojmproye.matters nthis _difficult but, important
moUlem of 9..ooppration.....TIt seem,s_thatAKstems_theory could do a lot
by .showirA clearly how Treblem areas could_be.subdiviqed into sub.areas
of which some are concsrned with the general properties of structure
involved, some concerned with the spools'. properties of structure within
the field, while some et'lers ao mainly concerned with the specific
problems of meaning ana property for that specific iold only. This
is one.of theslost basic. Objectives of all systems desiap -- to define
subsvstms in a troper w.:sr and_o take advantage of such, subsystem

The two volume work elaborates loththo theoretical implications and
the data processing problems of this approach ts systems design. In a
''Sketch of a basi th.:.Ary of .ystsms analysis",3 Propositions and 11
Thsorems are set out which merit s wider audience amongst persons des
ignin information systems or studying the world system. He has grasp
ed a rumber of 'nettles', sreviously not considered objectively, and
ordered the resultant problems and their implications for the concept
ualization and design of information systomsg
Prop. lz People tend to neglect the importanoo or the existence of

thinf,s they arc not able to see or perceive.
Th. l People tend to Is.iurestimate the :omplexity of an imperceivable

system. i.e, the number of parts and relations it contains.
Def. l An imperceivable system is such that the number of its parts
and their interrelations is so high that all its structure cannot be
safely perceived or observed at ono and the same time. (cf, Main
report argument for the importance of graphics for world system studz

113
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In order to facilitate arguments about change and its control, their is great
need for a technique which could unambiguously highlight the relationships and
differehces between problems and between assumptions. This could be done quite
empirillIla by coding from published texts or permitting a wide variety of people
to feed views and counterviews into a network coded system (cf. SATCOM report and
evolutionary indexing Fig. 2 p. 2). The network cross-referencing of views and
counterviews maintained on a continuing basis would "position" each viewpoint
in a multidimensional "information space" and move i-, over time, with respect to
the "centre of gravity" of the currently held group of related iewpoints.

Clearly the longer the distances etween points in such an information space,
the greater the probability of communication breakdown As a conceptual/
theoretical aid to understanding an empirically developed information space
computer system, a systematic classification of dimension along which commu-
nication can break down is required. Below is given a tentative list of dimen-
sions. The focus placed by persons to widely separate points on any dimension
appears to result in the creati-)71 of distinct groups as organizations. Conversely,
differences between the empha 7-ven by entities to points along any of these
domensions or to different dimons would appear to lead to partial or total
communication breakdown between them.

Clearly thislist could only be validated and refined by thorough investigation
of a wide variety of organizations within the world system. This validation
process could however be carried on in parajlel with the empirical coding pro-
cess advocated above. The list contains inconsistencies, duplication and
distortions and oversimplifications because no adequate concertual context
appears to have beer developed to relate the diversity of human standpoints.
The only attempt at this, a general analysis of "axes of bias", is reported in
the poorly titled stuay by JONES, W.T. (The romantic syndrome; toward_ a new method
in cultural anthroplogy and history of ideas. The Hague, Martinus Nijhoff, 1961).
But no general stuay has been undertaken on"problems", system malfunction in
the most general sense, or the possibility of a proble.rn hierarchy, or the
relationship of problems, assumptions, viewpoints, insitutionalf,zation and
communication breakdown.

A developed i_st of this type would constitute an approximation to the frame-
work of function space. It should provide a checkli-A for assumptions made
in decidinE upon or explaining any course of action. It should therefore be
of value to an evaluation of the analysis of any subsystem of the world. system.
It is possible that a critical ratio range of measmres of one dimension to those
on others could be determined. Unbalanced ratios could then signal metastable
situations likuly to give ri.e to problems, This could give a lead to the
development of a problem hierarchy of system malfunction.

Maximum value rill be Cerived from a computer based information system on the
world system when organizations and decision-makers can be "spread" along these
dimensions and a measure of their "viewpoint mobility" or "communication inertia"
determined. The U.S.A. National Academy of ociences Committee on Scientific
and Technical Communication (SATCOM) report recommends a related approach as
follows "...appropriate organizatis should initiate and carry out comprehen-
sive analyses of and experiments or the functioning of the different parts of
the network of scientific and ica1 communication as well as of the network
as a whole. It should be lc 9Nn policy to provide adequate funds for such

to deal realistically with many elusive factors --
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for example, inertLa in behavior pat±erns and its effect on the acceptance of new
services or the interrelationship of various communications media."(SATCOld report,
p.79; see Fig. 2, p. 2 for reference)
A number of these dimensions are difficult to define, quantify and therefore
display in a useful, nonempirical manner. They nevertheless represent longterm
goals for a realistic portrayal of communication breakdown areas. The empirical
'viewpoint' system required is clearly very closely related to the organization
information 2:stem proposed in this report. For maximum utility, the two systems
should no doubt be integrated as soon as is feasible.

geographical distance; geographical emphasis (local through to international)
'distance' betweei1 fields of interest
field of interest (data derived from environment) -- methods of handling data
time focus cpast -- future)
objectified concept of individual in temporalspatial continuum -- stress on
being in the immediate present
logical clarity/consistency/coherence -- diffuse quality
logical reception ard transmission of data -- learner/educator attitude
individual as a human being -- individual as an abstract unit
focus on individual -- focus on world system; focus on self -- environment
social relevance/utility -- knowledge or interest for its own sake
selfjustifying activity -- purposeful activity; rewards (internal -- external)
problem orientation -- group orientation; action -- consequences of action
cbnceptual framesork for action. -- action; criteria for action -- tradition
immediately practical value -- theoretical or abstract value
feasibilityjnracticality/viabilityldesirability
visible/objective conditions -- values
solution to immediate visible problems -- longt4rm planning and condition control
statically coneeived spatiotemporal environment -- developmental/dynamic
stability/tradition/accepted procedures -- change/dynamism
active approach to environmental disturbance -- passive/fatalistic approach
sense of urgency -- 'mananaism'
elegance -- power; tenderminded -- toughminded
signal emission strength ( high -- low)
interaction with ot37.er segments of the social environment (single channel or
set of channnels-- diverse set of channels of many types)
multifaceted activity (pure and applied disciplines and practical experience)
-- single facet activity; multidiscipline -- single discipli,se
pure knowledge -- applied kneledge; knowledge -- application
acquisition of particular skills by individual -- psychological integration of
indlvidual (personality maturity)
individual conceived as unified entity -- individual conceived as set of sesponse
unified/comprohensive theories (unification of knowledge) -- theories with a
high predictive value in a carefully defined area; synthesizers -- analyzers
visible/ socially recognized importance -- creative assessment of potential
importanc source of information -- content of information
peer group contact -- multigroup contact
formal organization -- informal organization/groups/movements of opinion
profession or trade -- activity/social function of the profession or trade
number of factors permitted as variables in concepts (high -- low)

This list is remarkable for its crudity, but that may ')e considered a measure of
our attention to this area.

v6-3.
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FIG. 3 METH1OD3 OP DISPLAYING DATA STORED IH THE COMPUTER
. . _ . . . . . _

The following list, and the diagrams to which it refers, attempts to
give some idea of the variety of projection possible on computer
output terminals. Each of these can be used to convey information on
different aspects of the world system and its sub-systems, or to
different types of person having differing familiarity with the symbols
and techniques used.

A. Organization .chart (seo Fig. 3A, 3B, 3C)

Complex, detailed, hierarchically-structured organization charts with
descriptive text on each body listed In the interactive version,
related organizations can bu examined in rapid succession and the
display can be projected onto a wall screen.
Useful as a means of rapidly conveyinE detailed information on complex
oreanizational linkages to persons unfamiliar with all aspects of
the organization or its outside contact pattern. Could be used in
meetings.

B. Int74_.72Egnj__ztion network (2-Dimension) (see Fig. 3D, 3F, 3H)

Detailed networks of organizations and . the links between them

C. Inter-Orgation network (3-Dimensions) (see Fig. 3E, 3G, 3J, 3K)

The extra dimension simulated on a visual display screen may be used
when a two-dimensional picture would be too complex and detailed and
the more significant organizations need to be highlighted in some way.

D. InterrOrganiza:tinnOwlorkana2,ys_is (see Fig. 3M)

The computer maY 1De used not only to store information for display, but
also to .aialyse the relationships between organizations according to
criteria specified by the user.

E. Inter-Ornization network anfllysis over_time (see Fig. 3P)

The development of an organizational complex over time may be convenient-
ly displayed. The display could take the form of month-by-month
changes in the network portrayed in daree dimensions, possibly using
some interpolative display technique to facilitate understanding of
gradual changes, or whore information is lacking.

F. User-Ornted_pojection_of..the.petwork (see Fig. 31,)

The manner in which a three dimensional network is displayed may be
changed so that it is 'distorted' to highlight those bodies with which
ho is most familiar. This hos rriportant educational uses.

G. Yetwork analysis_projected into the future

Developments in the structure of the network, detected as trends in
the past, may be projected into the future on a display. Propositions
may be introduced to control ft extrapolative process and to permit
display of the network in the future under various assumptions

H. Control of the_visual displayLscreen (sec 3,10

A variety of controls is available to the person using a visual display
screen. These can be adjusted to permit him to select the type of
display from which he can obtain the maximum amount of informatien most
rapidly. 52



www.manaraa.com

09
0

00
00

0
0.

; 6
00

00
00

00
00

00
:
3
U
0
1
:
.
.
.
:
0
0
0
2
°

'
0
0
0
3
:
.
.
.
:
0
0
0
4
:
.
.
.
:
0
0
0
5
:
.
.
.
:
0
0
0
6
:
.
0
.
0
0
0
7
:
.
.
.
0
0
0
8
:
.
.
.
0
0
0
9
°

°
0
0
1
0
:
.
.
.
:
0
0
1
1
:

.
.
 
.

O
O
O
O
O
O

O
O
O
O
O
O

6
0

9
0

C
0:

0 0
0 It 0

9 0 0

0
a

0
0

0
0

0

0

3
A

E
X
L
M
P
L
E
 
D
F
 
A
 
P
O
S
S
1
L
E

0

D
E
;
i
I
G
V
 
O
F
 
L
u
p
7
R
-

0
0

4

P
R
O
D
U
C
E
I
S
T
P
I
N
;
,

0

C
H
L
K
0

:
.
:
0
0
2
5
°

00
00

(
S
o
l
i
d
 
l
i
n
e
 
s
L
o
w
s
 
l
i
n
e
 
o
f
 
r
e
E
p
o
n

s
i
b
i
l
i
t
y
 
e
n
 
a
 
p
p
7
t
i
:
m
l
a
r
 
s
u
i
j
e
c
t

s
p
e
c
i
f
i
e
d
 
-
n
y
 
t
i
e
 
i
n
c
r
a
j
r
c
r
)

0
0 

00
00

0.
00

00
0

00
0O

0 
00

0
04

00
00

0
00

00
00

0
0

a
0

0

0 .

0 9
:
.
:
0
0
1
2
:

0
0

0
0

0
00

00
00

0
0

0
0

0
0

0
0

00
00

00
0

0
0

::0
01

3:
0

0
0

0
0 0

00
00

00
0

6
0

1
:
.
:
0
0
2
0
:

0
:
0
:
0
0
1
4
:

0

1
0

0
0

11
00

00
4

0

:
.
:
0
0
2
1
:

.
. 0

00
00

00
0

0
00

00
0

0,
00

0 
00

:0
00

06
00

09
:0

02
2:

80
0:

00
23

:
:0

:0
01

7:
00

0C
0

00
07

0
0 

00
00

0 :0
:0

01
8:

0
0

00
00

0
0

00
00

0
0 40

00
0

0:
00

24
:

00
00

00
0C

C
00

01
00

00
00

00
00

19
:

00
00

06
00

66
00

°
C
O
2
6
'

0 
00

04
04

00
0

00
00

05
0

W
O

O

*
0
6
:
0
0
3
0
:
0
0
0
:
0
0
3
1
:
0
0
0
:
0
0
3
2
:
0
0
0
:
0
0
3
3
:
0
0
0
0
0
0
3
4
:
0
C
.
.
.
.
.
.
.
 
0
0
0
.
0
0
0
3
5
:

*
0
0
0
0
9

0
0
0
0
0
0

00
37

:
0 

00
00

0 
00

0

9
C
1
0
1
3
3
8
-
r
.
+
9
+
T
0
0
3
9
T

6
:
0
0
4
0
:
B
*
0
:
0
0
4
1
:
0
0
0
:
0
0
4
2
:

I
p

0
4
0
0
0
1

1
0
0
0
0
*

J
0
0
0
0
0

I =
go

n.

:.:
00

43
:

:.:
00

6o
:

:.:
oo

61
:

00
00

00

0
00

00
00

:
0
:
0
0
5
8
:

00
0

O
00

00
00

:
0
:
0
0
5
9
:

00
0G

O

00
00

00
00

00
00

1
0
0
4
6
1
_
 
0
0
4
7
:
0
.
,
:
0
0
4
8
:

00
00

0
V

0 
0 

e

..-
-n

nn
*=

00
-

00
00

00
00

00
00

40
04

91
_4

00
50

1.
.:7

.:0
05

1:
00

0 
00

52
:

--
--

--
O

00
04

00
0
0
0
0
"

:.:
0o

56
:

=
.:0

05
3:

*.
0C

C
O

00
00

0
0 n

00
00

00

:
.
:
0
0
5
7
:

=
 1

00
54

1
10

05
5T



www.manaraa.com

FIG.3B COMIUTTIR PRINTOUT OF KEY To_inaaA

QUERY BL/69 8 SEPT 1970 PAGE 27y,

INTEMGOVERNENTAL ORGANIZATION FOR DEITLLORIENT TECZ1NICAL PROBralS

( AG: EF.MENT S I CNII;D ; 1953; CURRENT MEMBERSHIP : 26. STATES 2 ASSOCIATE)
(INFORMATION ON NATIONAL REPREUNTATIVES ON EACH COMMITTEE: ON FILE TO MARCH 1969)

QUERY SUBJECT: TURBINE HANUFACTURT DECISIONS

0001 GENMAL ASSEMBLY (ART. 9; PLENARY; 1954; 3 YEARLY MTG; REPORT)
0002 GENERAL EXECUTIVE (ART. 9.10; OPERATIONS COORDINATION; 1953; QTLY MTG;

REPORT)
0038 APPLICATION DIVISION (ART. 17; 1960)
0039 ENGINEERING DEPARTMENT (1960)
0040 COMMITTEE or STANDARDIZATION (L/49; 1961)
0041 SUBCOMMITTEE ON DOCUMENTkTION (/13; 1961)

TE0042 WORKING GRO TERM:7:NC OGY (z 62; 1961)
0043 ADVISORY COMMITTEE ON PATENTS (A/9; 1963)
0044 MECHANICAL ENGIN=ING COMMITTEE (B/11; 1963)
0045 WATER POWELL CONTROL GROUP (P/4i 1964)
0046 WATER POWER SECTION (P/5; 1964)
0047 TASK GROUP ON MODERNIZATION OF TRADITIONAL EQUI1MENT (P/6; 1968)
0048 SUBCOMMITTEE ON CHARACTERISTICS OF TRADITIONAL EQUIPMENT IN S.E. ASIA

(L/2; 1969)
0049 COMMITTEE ON TURBINES (Q/3; 1964)
0050 TURBINE GROUP (Q/4; 1965)
0051 CORROSION GROUP (N/16; 1967)
0052 AD HOC STUDY GROUP QN NEW MATERIALS (A/42 1968)
0053 DESIGN GROUP (N/94. 1966)
0054 PROPELLER TURBINES (N/10; 1967)
0055 TURBINE MANUFACTURE WORKING PARTY (R/1; 1969)
0056 DAM CONSTRUCTION ADVISORY GROUP (S/32 1964)
0057 ROER PLANT CMTRUCTION ADVIORY GROUP (SA; 1967)
0058 RIVER icIUDY GROUP (E/2; 1964)
0059 NETEOROLGICAL GROUP (E/3; 1965)
0060 ADVISORY GROUP CN NATIONAL APPLICATIONS PLANNING (A/10; 1965
0061 AD :i100 GROUP ON RIVER corTROL POLITICAL IMPLICATIONS (A/11; 1966)

(INDEXING OPTIONS SELECTED SUBJECT/BODIES RESPONSIBLE
ORGANIZATIuN/NATICAL CONTACTS
HAYIOAL Cab7ACTS/ORGANIZATION)

(A selection of possible indexes is shown in Fig. 3C)
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FIG. 3C EXAMPLES OF POSSIBLE INDEXES TO lagz_aa_ JFIG._31.

A. Sublect/Bodiesponsible index

This index may be used to determine (a) who could usefully be in contact
with wham with regard to each subject area, (b) who (at different levels of
authority) is responsible for initiating such a contact, (c) the date of
the last and next decision-making period at which such a contact could
have been or could be proposed, (d) a- s..s of possible duplication of
activity. On this last point, the mandate of each body implicated in a
possible duplication of activity could be printed out by the computer as
a qualifier on the subject area indexing.

possible form:
SUBJECT AREA KEYWORD-A

- SUB-SUB-BODY-1 RESPONSIBLE MEETING DATA
ADDRESS.....

- SUB-BODY-1 RESPONSIBLE MEETING DATA
ADDRESS...

- BODY-1 RESPONSIBLE MEETING DATA
ADDRESS...

- BODY-2 RESPONSIBLE MEETING DATA
ADDRESS...

- SUB-BODY-3 RESPONSIBLE MEETING DATA
ADDRESS....

- BODY-3 RESPONSIBLE MEETING DATA
ADDRESS...

SUBJECT AREA KEYWORD-B
......etc

B. CIELanization/National contacts index

ly crcss-linking two organizational structures, e.g. an intergovernmental
organization and the member states administrative structures, the contact
points and 'opposite numbers' can be highlighted, as well as the chain of
responsildlity

possible form:
INTERGOVERNMPL liTIITTFE ON RIVER POLICY

- ITALY
R.S. PERINI (1968)
TECHNICAL ADVISOR
RIVER PROTECTION SECTION
MINISTRY OF AGRICULTURE

U.1ITED
L.N. BROaN (1966)
COORDINATOR
ADVISORY GROUP ON RIVER POLLUTION
MINISTRY OF TECHOLOGY
N.P. SMITHERS (1967)
RESEARCH DIRECTOR
RIVER NAVIGATION' INSTITUTE
HOME OFFICE

- etc....
INTERNATIONAL SOCIETY FOR RIVER PROTECTION

- etc....
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Fig.3C (contd.)

C. pational contactsPrganization index

Inverting this last index, an index by country iE obtained. In other
words a directory of all the bodies within any given country concerned
with a specified range of subjects is obtained. It indicates which
of these bodies, institutes, departments, or societies are in coract
with which, for example, international organization.

possible form2
CArrADA
- MINISTRY OF AGRICULTURE AND FISEERIES

- PLANT PROTECTION DIVISION
- INTEGOVIVNMENTAL COMMITTEE ON PLANTS
- FAO ADVISORY GROUP or PLANTS
- IrTER-AO-M PLANT PROTECTION ORGANIZATIONetc

SALMr J'ISHING DIVISION
- KEST ATLANTIC SALMON FISHING BUR:LAU

MIrlSTRY OF TEONNOLOGY
- ...etc...

ELPUBLIC
- ...etc...

D. 0-Fher indexes

Indexes need not be restricted to one type of structure. It should be
possible to select and reselect suitable indexes with great flexibility.
An index might include all the meetings, programmes, ad hoc groups
corcerned with a particular subject area,-as well as the formal organiz-
ations. Similarly it should be possible to merge in or select out
information on international, ri,gional, national or local bodies, whether
governmental or nongovernmental, profit or nonprofit, etc. In this way
rigid categories may be used when necessary, but do not distort the value
of the information system for other users, or when the catedories have to
be reshuffled to structure contacts for a new type of problem.

E. Other information

Clearly in many cases a simple index will be quite inadequate. It is
quite possible, however, to print out more information against each index
entry. Sorre possibilities are date and place of last and future meetings,
whether a report was published for the last meeting, budget oi' the organ-
ization, date of establishment and relevant legal data, or the las- time
a particular country was represented on the executive, etc,
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FIG.3D EXATIPLES OF 2DI7TEISIONAL DISPLAYS (JF INTERORGAN1ZATIONAL LINKS

selected AA BC LD LO
subject PQ; SP
groups LM

EN

NO SX TR
LW

KS
YL

selected geographical
locations

A. Identification numbers of organizations are printed or displad
within a 2dimensional frame. Coordinates, groups and scale
are specified y the user. Axes can e chosen to represent
field of interest keycoding, geogrphical location coding,
any size criterion (number of members, budget, etc.), etc.
A conversion table, (iving the name and other details of the
organization could also be Produced. Where many organizations
fall at the same point in the frame, the identification numbers
would represent a group which would be listed together in the
conversion table

.0000ns

: AA :PFIltib1iTTF11457F101,10±lWFFREIV: PQ,:RFMRFMRF
flows:

000, 00000
R = recommendat
F = tunds LR :CCCCCO: PN RS :IPRMFRMF
M = membership
C = consultat.

zp :IIIIIIII: xc
I = information

111

XD hmasi: LC :
000000

PC :
00000*

B. As an extension of 'A' the types of flows linking different
organizations or groups of organizations could be displayed.
There arc many- noscible extentensions to the above flowchart.
Additional details can be added (contact frequency, flow volumes,
flow quality rankings, etc.). At the same time as this is
produced, an analysis of those entities or classes of entity
which are not in contact, according to a user defined criteria
of acceptability could also be made and later rlisplaye.

Main uses of this type of display could be in providin
i. a

rapid printed summary of organizations operating in the same
field, either to inform them of each others existence, or
to facilitate the task of committees discussing issues in
connection with that field
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FIG. 3E EXAMPLE OF THE TYPE OF 3-DIIENSIONAL STRUCTURE WHICH IT IS_NOW__POSSIBLE TO DISPLAY ON A COMPUTER TERMINAL.: As part rf a complex__
organizational network, the links to other parts could be ignored.
The ddsplayed part, or subsystem, could then be increased in size or
rotated by the computer tm faci,litate greater understanding of the
relationship between the organizational entities included.
(The example is a repres-entation of a chlorosulphate molecule taken from
OKAYA, Y. Interactive aspects of crystal structure analysis.
ILM Systems Jeurnal, vol. 7, 3 & 4, 1968, p. 322-330) The three coord-
inate dimensions are selected by the user in order to highlight those
aspects of the structure/relationships of most interest to him.

circles = nodes or
organizational
entities

lines - links or-----
relationships
between entities

IL5-51 Fr2fti

world
level

local
level

FIG. 3F EXAMPLE.OF A. 2-DIFOSIONAL CHART JHICH IT IS POSSIBLE TO
DISPLAY ON A COMPUT.ri TERMINAL. The dimensions chosen by
the user ensure that the most 'coordinative' entities are positioned
at the top of the frame. Boxes indicate a set of numerous entities
which it would be confusing or unnecessary to display. This display
is an extension of the use of an internal organization chart to an
'inter-organization' chart.
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agency
development
aid annual r

budget H
/

;

development aid
r

r
. category

,'
a = evaluation

scheduled
\

el,- a \ b b = evaluation in
progress

r = report published

ID a
b

a b
a

e'

country

FIG.3G SIMPLIFIED EXAMPLE OF USE OF 3DIMENSIONAL DISPLAY TO FOLLOW
THE USE OF DEVLLOPMENT AID FUNDS. Aid funds may be channelled through

. . _

a number of agencies. This type of display assists in detection of
overlap and could indicate the status of evaluation of the use of
the funds. Much statistical information can be compressed onto
this and related displays as a convenient method of presenting complex
interacting factors as an aid to decisionmaking.

_.r....--.^

. co/0
/k

is

/
i

\ 1\ / ,,,-/'" ''-. I/
.,k ....,

--'...."'", 1

0.---------,----..:...--4 !

/
/ ..,...

0 = periodical

I= library

rm= abstracting
service

FIG.311 SIMPLIFIED.EAMPLE OF USE OF A 2DD:Z.CSIONAL. DISPLAY_ TO EXAMINE
AN INFCM-TATION NL.TORK. The network of periodicals, abstracting
services, depositary libraries, bibliographical services, etc .

in interacting and overlapping subject areas can be followed with
precision, Introduction of volume figures and coverage percentages
permits automatic analysis to In4aghlight weaknesses in bibliographical
coverage or the pattern of accessions to a library. Introduction
of cost to user and physical locations permits automatic preparation
of 'information availability maps to indicate barrier to use by
any particular category of user119
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number of
cross
communicatio
barrier
contacts

0

selected
subject areas

)

s.

0

-

\

selected
countries

FIG..3,1 SIMPLIFIED EXAMPLE OF USE OF 3DIMENSIONAL DISPLAY TO STUDY------
INTERDISCIPLLJARY5 CROSSJURISDICTIONAL CONTACT PATTERNS. Such a
display could be used to highlight unambiguously areas where
crossdisplinary contacts and interaction is poor or where a
particular discipline's results aro not influencing those of a
second discipline concerned with the same pToblem area

number of
countries
adhering

selected
conventions/treatiesz

selected
countries

FIG3K SIMPLI7111,1) EXAMPLE OF USE ODI..37DIMENSIONAL DISPLAY TO STUDY
T:T PATTERN OF ADLEHENCE TO INTERNATIONAL TREATIES. Such a display,
together with a second one relating treaties to subject areas
covered, could be used te highlight subjects or countries in which
international trSaty coverage did not exist or where there was
duplication between treaties. 60
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FIG03L EXAMPLE OF AF,. DUERORGANIZATION NETWORK DISPLAYED ON A COMPUTER
TERMINAL WHICH HIGHLIGHTS ORGANIZATIONS OF MOST INTEREST TO THE USER.

This gives some indication of the type of display which would be used
for educational or communication research purposes. The size of the
symbol used to pertray the organization (or meetings, journals, etc.)
could be made a function of its 'sociological' or 'psycholoL.ical
distance' from tho user. In this example, the network is focused on
tne Creative Science Society, as seen by a person with a strong involve
me_ilL_LII,!Aa_21.9.1a_islif_l on nongovernmental bodies.

Focus
a i(proposed) !

'

!Commonwealth orfl ICentre]
'World Citizens h Eicfht

!United Fation- . 1H G Nellsi
$

akssociation Society
1

1

1-Iumanists

IPolitical Groupi ...-----

f
---

,

Research
---iCoordination

!Committee

iSociety for $

s

;Unified Research
! rOia746

1
!Cr 'Grout)eative ScienceiN
!Society

!Creative
$Entorprises Ltd! N'`',
$

1Desijfn and
r- Research Societv

11

Information and n Computer !

Communication Study ----Group
!(proposed)Group

!Science and Artsr
1pocience and

f!Planning Uroup
ii $,lochnology Circle[

1

1

Institute ofl
--Contemporary!
Arts

!

ff ience of
IScience
!Foundation,

Conservationl_
Society

pCiospherjl_.

1

ommittee]

!Policy Research!
_4Association

,

I Devolopment I !

! Policy 1

$ $

!Association !
f t

1

...... 2

1

$

Faced with this type of display, the user may, for example, access
details on any particular organization prior to switching the network
to focus on the links based on that organization. The user could_ also
access information on the nature of the links between organizations,
their frequency, the status of proposed modifications, and also simulate
strategies for strengthening links. By switching to a flowchart
presentation, the user could also examine the consequences uf elimin
ating certain links or dissolving particular organizations, or even of
creating new organizations with certain specified characteristics
and links.
An impOrtant use of this display would be to inform or brief persons
in f-overnment or in large organizations who are frequently faced with
the necessity to 'size up' a new interorganization situation. This
is the ideal method of providing an overall view, whilst at the same
time permitting exploration of detail to get a feel for the situation.
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FIG...Y1 EXAMPLE OF CRAPHICAL PRESENTATION AND ANALYSIS OF FLOUCHARTS

association b

members 100 p

la. Type 'b' association with la)
type 'p members, Many other
organizational entities could be
included in the vocabulary

2a. Addition to la. of 2yearly type 'f'
meeting plus quarterly type 'n'
periodical to members

1 7;

.; 4-L1 -.-7-e

1:i "1;-' "'.
.7 7 - - - - :7.,

;display
13window't

3a. Impression of a view of a
detailed flowchart, Much
moro complex flowcharts
could bc represented and
analysed in this way, though
only sections of large charts
could be displayed at one time.

organization
support

years

fund request period: 1 year

lb. Resultant RELL_Da121.e diminution of
support over time, due to lack
of adequate supportive feedback
to members

(:_zanization
support ;

year
fund request period: 1 year
periodical: 3 months
meeting period: 2 years

2b. Maintenance of organization
support due to quarterly, annual
and 2yearly stimulus

Se uence of views of computer terminal displm
scres:pu_sholtiLELameans of linking organizat
iona1_entities in a flowchart and analysing'
the flowchart when_auantitative characteristics
are qpe.cified for each entitx
The vocabulary of entities recognized by the
computer is displayed below the work area. The
researcher indicates which entity to use, where,
and how they are to be linked, by pointing and
drawing with a lightpen on the screen (the
computer straightens sketched flowchart lines)
The researcher can specify for which parts of
the flowchart an analytical curve is required,
with variables and assumptions
The flowcharts are shown with only one type of
flow (information), other types could be
shown or selected out
Flowcharts may either be constructed by the
researcher or based on data bank information
on real organizational entities.
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FIO, 3F CONTROLS AVAILADLE TO THE USER VSHEN INTERACTING WITH THE COMPUTER
AND THE DATA BANK VIA THE VISUAL DISPLAY TERMINAL

A Li0it-pen; permits user to indicate to the computer individual organizations
displayed in a network or'flowchart for which some special instruction is to
be given via the keyboard; also used for drawing lines and indicating re-
lationships between organizations displayed (e.g te show between which
points of a twork a specified type of analysis is reluired)

B Or anization characteristic ke.st the user can define a set of keys (on a
typewriter style keyboard to have special meanings. Use of a key can lead
to the display of one particular type of information about a single
organizatien in a displayed network. Keys might be used for: budget range,
membership range, frequency of activity, information collecting, storage
and republication codes, or any data introduced as a result of a special
survey by the user. Similarly keys might be used to request the highlighting
of information, membership, policy or financial relationships between orga-
nizational ontities,

C Or-,-mizati,%11 types: the user can supply his own set of categories to
distinguish between classes of organizational entity. Organizations of
a particular type (e ,g. intergovernmental) could be retained on the display
by pressing the appropriate keys Keys might successively draw attention
to organizations, councils, committees, congresses, symposia, governmental
bodios, non-profit private b6dies, journals, abstracts, programmes, treaties
or any combination of these as Oefined by the user,

D Numeric keys: the user can make use of the numeric keyboard to specify
quantitative data about organizational ontieis or interactions displayed.
For example, the uscr might change the budget code of particular organiza-
tion (indicated with the light-pen) in a displayed network or flowchart, in
order to study the changed performance of the system under examination.

E Context keys: the user might wish to look at an organizational network or
flowchart in terms of subject areas, geographical areas of activity, geo-
graphical areas of membership, etc. Xeys could be allocated to select the
appropriate presentation.

F Projection keys: the user might wish to change projection from: 3-D net-
work, 2 -7' network, flowchart, etc. Keys could be allocated to select the
approprie presentation,

G Manipulation keys: the user might wish to include or exclude detail, rotate
a 3-D network, switch to eI:amination of a different subject or geographical
area of the network, etc. Keys could be allocated to select the appropriate
change.

H Dislaaes: the user might wish to switch between a display of
organizations, graphs of probable res.00nses based on analyses, textual
description, etc. Keys could also be allocated to permit the creation of
insets cr windows en the display surface to allow two types of display
at the same time (e,g flowchart under study and response curves).

I Orderin7 kaya: the user might wish to structure a 2-D network so as to place
the most significant organizations at the top or left hand side of the
display_ In this way, 'coordinative', financially strong, policy sources,
etc, organizations could be isolated,

J ,112maarns...1.az, the user might wish to summarize a large number of detailed
interactions of many organizational ontities As, for example, the importance
of inter-organization or inter-subsystem interactions increases, the detailed
flowcharting or intra-organization or intra-subsystem interaction can be
summarized for calculation and display purposes, on user command, into
'boxes' with averaged charactel:istics. In this way any level of the world
system can be portrayed.
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FIG. 3? SINPLIFIED EXAMPLE OP USE OF 2DIHEnIONAL DISPLAY TO TRACK TEE
FORP:ATION OF AN ORGANIZATION AND ITS INTERACTIW. WITH PRESSURE
GROUPS:7A technique which could be developed from a special use of
citation indexing filss for historiobibliography.)

evaluation of periodic offical reports of
formal organization by ad hoo pressure
group in light of redofinition of problem A
as problem A'

establishment of formal organization
concerned with problem A

meeting of review body to consider need
for permanent research body on problem A

I

.1

i

.,7.' / f \ N
kV / \ 'N

..,- / i \ N
.../..7

. / i r-1
\ \!

1 1

citation of formal report in professional
and popular journals, press, etc

-)ffical report of formal meeting published

offical meeting of formal organizations

t) publication of report redefining problem A
as problem A', in light of new data from
other related areas

\\ contact with formal nrganizations
partially responsible

formation of ad hoc pressure group

time
dimension

A

meetin.L; of informal groups to
discuss action on problem A

formation of informal groups
concerned about problem A

citation of report defining
problem A

report defining problem A
published

problem A defined, citing

////1 problem A
studies of aspects af

partial studies

1

8 (Cf. GAT&IELD, E., et al. The use of citation data in writing
the history of science. Philadelphia, Institute for Soient
itic intormatfdn, 1964)
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