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Background and Rationale
 

The agricultural sector simulation team at Michigan State University
 

has developed and applied the generalized system simulation approach to
 

agricultural sector analysis in Nigeria and Korea [1,2]. Computerized
 

simulation models have been built and tested for the investigation of one
 

general problem area in two subsectors of the agricultural sector--the low
 

productivity of agricultural resources, primarily land and labor, in live

stock and crop production. In addition, in building these models func

tional components have been developed which show promise of being generaliz

able to a broad range of situations. For example, demographic components
 

individually designed to model specific populations of people, trees and
 

cattle may be generalized so that a single component would model any of
 

those three populations as well as any number of others that may be of
 

interest, e.g., tractors, houses, cars, bacteria, insects.
 

Experience with these models and components has demonstrated the
 

desirability and feasibility of realizing more of the potential of the
 

generalized system simulation-approach by broadening its applicability to
 

cover other problems in other subsectors of the agricultural sector in
 

other countries of the developing (or even developed!) world. These would
 

include--in addition to other contributors to agricultural production such
 

as forestry and fisheries--agricultural processing and marketing and non

economic aspects of the agricultural sector such as health and education.
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In the long run, applications of :the approachlmay even be expanded further
 

to other sectors of society.
 

The remainder of this paper Proposes a,method and'organization for 

servicing such applications: a library of generalized models and components. 

The next section discusses the kinds of models and components which will 

stock such a library and the services that can be offered. Succeeding 

sections describe the management and organization of the proposed library, 

including its communication with users. Finally, we outline the activities 

related to setting up and operationalizing the proposed library which can 

be undertaken under the remaining period of the current contract, AID/csd

2975.
 

This paper is a draft proposaloso comments, criticisms and ideas are
 

welcome, indeed solicited, from participants, potential users Iandother
 

interested parties.
 

Users serviced by the library will include individuals as well as
 

public and private organizations and will fall into two classes. First,
 

individuals and organizations doing teaching or research can use appropriate
 

models and/or components from the library as teaching aids or research
 

tools, both as a part of regular university courses and curricula and in
 

high-level professional training programs conducted by, for example, AID
 

or FAO. The other class of library users includes public and private
 

organizations serving as consultants or contractors to the governments of
 

developing countries and charged to do policy, program and project analyses.
 

The latter class would include, for example, FAO; IBRD; AID' a private
 

company under contract to a foreign government to do an economic and tech

nical feasibility study for the construction of, for example, fertilizer
 

plants in that country; and Oregon State University (recently under contract
 



3 

to the government of Venezuela to:us'simialation,techniques to investigate
 

cattle production policies).
 
A centralized library wouldhave many:advantagesfor allsuch potential
 

users. First, where models or components are needed for a particular 

application, a central location would simplify the task of finding out 

whether appropriate models are available or whether it would be necessary 

to either build them on an ad hoc basis or do without. In this regard, 

where there is a central repository, duplications Qf effort in model building 

can be avoided or at least reduced. Perhaps the largest advantage would 

derivefrom a standardization of models and organization. Specifically, 

models and components can be assured to be linkable with one another as
 

necessary for a particular application, and they will certainly be pro

grammed in the same style and computer language. In addition, the style,
 

format and content of documentation will be standardized as will communica

tion with and distribution to actual and potential users.
 

With this introduction, let's turn now to a discussion of the scope 

of the proposed Agricultural Sector Simulation Library: what it will con

tain and the services it will (or might) offer. 

Scope of the Library
 

The scope of the Agricultural Sector Simulation Library (ASSL).lies 

in two dimensions: the kinds of models, components and routines it will 

inventory; and the activities and services it will perform oroffer.' 

Contents of ASSL 

The library will'stock three categories of computer programs with 

associated documentations:, generalized function-oriented components, 
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generalized problem-oriented models, and technical routines to assist in
 

building, testing and validating models and components.
 

Generalized function-oriented con.ponents (hereinafter called components)
 

can be defined and developed which would serve in any number of applications.
 

For example, a production component essentially an input/output routine,
 

could be used for the production of fish, livestock, perennial 
crops,
 

annual crops, industrial goods, and perhaps even public and private services.
 

A single demographic component could model populations of people, cattle,
 

trees, automobiles, and capital goods such as tractors and factories. An
 

accounting component could be designed which would perform industry, sector
 

and national accounting functions. Other components relevant to agricul

tutal sector economic development include processing, marketing, demand,
 

labor migration and resource allocation.
 

Inkeeping with the building block approach [1, Chapter 3], such
 

generalized components can be combined to form any number of larger models
 

for use in the investigation of a wide spectrum of specific problems.
 

For example, to look at the problem of low productivity of agricultural
 

resources, we would build a model using a production component, a resource
 

allocation component, an accounting component and a demand component, all
 

linked together with an overall executive program which would generate
 

policy inputs and displays results. In this way, problem-oriented models
 

(hereinafter called models) can be built to examine a wide range of problems
 

in the agricultural sector (or any other sector, for that matter, if so
 

desired).
 

Problem areas of concern to agricultural sector development may be
 

distinguished in three fields: economic--including resource allocation,
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•
resource;productivity, inflation, income distribution, etc.; social--including
 

health:, care,. population, education, housing, law enforcement i etc.; and 

physical-including power systems, communication systems, public'works, 

etc. These fields are related and, indeed, overlapping, and analysis of 

a particular problem may require components and models from all of them. 

Components may be generalized for wide application or specialized
 

for a particular use. For example, it may be desirable to modify a generalized
 

demographicode1 by including special features and deleting others in order
 

to make it more efficient and relevant for modeling a human population, say.
 

In the same way, a model general enough to be applicable to the study of
 

a particular problem almost anywhere in the developing world may be specialized
 

for use in a specific country or region.
 

So far, then, we have defined four libraries for ASSL: libraries of
 

generalized and specialized components and libraries of generalized and
 

specialized models. Of course, as new and improved components and models
 

become available, they will join the appropriate libraries, perhaps
 

replacing units already there. Furthermore, as old problems cease to be
 

of concern, certain problem-oriented models may fall into disuse and be
 

retired from the active library, to be replaced by new models designed for
 

new problems. Function-oriented components, on the other hand, wouldn't
 

be subject to this kind of obsolescence.
 

There is one more library ASSL will contain: a library of technical
 

routines (hereinafter called routines). In building, modifying, testing
 

and validating models and components, there are a number of necessary
 

activities which could be simplified with the aid of computerized routines.
 

For example, routines could conduct sensitivity tests and/or Monte Carlo
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analyses on model parameters , performspectral,analyses-of£ simulation-generated
 

data, track the model against recorded and do regression
9timseries, 


analyses on time series data, where available, to estimate model parameters.
 

Such routines will be useful to users in modifying and specializing library
 

components and models for particular applications, and to model builders
 

in developing new models or updating and testing old ones.
 

Activities and Setvices of ASSL
 

The primary charge of the Agricultural Sector Simulation Library will
 

be the stocking, maintenance and distribution of the libraries of components,
 

models and routines. In performing these functions, ASSL will be responsible
 

for acquiring and testing potential library elements, documenting them and
 

distributing documentations and elements upon request. Distribution pro

cedures and the formats of various kinds of documentations will be dincussed
 

later in this paper.
 

In general, there will be two sources of library components, models
 

and routines (hereinafter collectively called library elements). These
 

sources can best be described relative to the institution housing the library,
 

so let's assume for concreteness that ASSL is located at Michigan State
 

University (MSU). First, library elements may be acquired from outside
 

sources, i.e., in the literature or directly from people in other universities,
 

institutions or agencies who have developed models in support of their c
 

research, teaching and/or applied work in agilcultural sector development.
 

Secondly, library elements may originate from people doing similar work
 

inside MSU. The difference will be t:hlt, while ASSL will be conceptually 

a diotinct unit at MSU, library elements may be built and tested expressly
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in direct support of ASSL using other resources ,of the university or other 

contractual sources. For example, graduate students in agricultural
 

economics development courses and in applied systems science and simulatior
 

courses may elect as class projects, to fill gaps in the library or to 

improve upon elements already in the library. Or, funds either from the 

same contract as ASSL's or from a separate one may be made available
 

specifically to support professional and/or graduate assistant work in
 

developing elements for the library.
 

In acquiring elements for a particular slot in the library--e.g., a
 

resource allocation component or a validation routine--it will be desirable
 

to actively search out and test alternative candidates from both inside and
 

outside sources. One or more will then be chosen to become part of the
 

library, the appropriate set of documentations will be written, and users
 

will be notified of the changes in, deletions from or additions to the
 

library. Of course, elements entering the library must meet ASSL's criteria
 

for inclusion, discussed in the next section.
 

The other side of ASSL activities will be servicing users with library
 

elements as requested. As a bare minimum, ASSL will publicize and distribute
 

elements and associated documentations and will keep a file of users'
 

feedback, i.e., reports, results and specialized models and components.
 

More broadly, however, ASSL -ould offer consultancy and training
 

services both in support of and supported by its distribution activities.
 

Consultants could be supplied in conjunction with the use of library
 

elements. For example if FAO was investigating agricultural marketing in
 

India, say, a professional (or a team) from ASSL would participate on site
 

in performing,first, a system and problem definition study. He would than
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idrntify components and/or models available from the library which would 

apply, as well as necessary components the library might not have and would 

have to be built. The ASSL consultant would assist in modifying, specializ

ing and merging the generalized elements to operate in the particular
 

context of agricultural marketing in India. This would involve model
 

testing and validation using, where available, routines from the library.
 

Finally, he would help define and run policy alternatives and interpret
 

the simulated results. Any given application would require any, all or
 

none of the above consultancy services, depending on the available manpower
 

within FAO (inthis case) itself.
 

If FAO, AID, or the governments of developing countries wished to
 

develop that manpower, ASSL could perform or participate in a training
 

role. For example, if AID wishes to train either its own personnel or, as
 

part of a high-level extension program, foreign nationals, ASSL in con

junction with appropriate academic departments at MSU--e.g., agricultural
 

economics and systems science--could supply its models, components and
 

routines as applied teaching tools. In return, the library could benefit
 

from class projects arising out of the training program (as discussed
 

above in regards to the acquisition of models).
 

Further discussion of the consultancy and training functions will be 

discussed as part of the next section on the organization and management 

of ASSL, to which we now turn. The final section of the paper ill suggest 

the activitis in furtherance of the proposed library that may be undertaken 

under the currnt contract AII)/cuc-2975. 

L Ibrnry !1ii l ei n t 11d ()rL m) ' .t .(_i 

The Agricuiltural Sector Simulation Library (ASSL) will perform a function 
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similar'to *,thatof'a book library. Itwill acquire, store, catalog and
 

,provide access to:the computer programs which constitute the components,
 

models andiroutines (collectively called elements) making up the library.
 

The library will neither produce nor use its elements, although it may be
 

closelyassociated with those who do (as at present at Michigan State
 

University) depending on where it is eventually located.
 

It is recommended that a standing advisory board be set up to supervise
 

both policy and technical matters. This board would be made up of representa

tives of individuals and organizations using the library and those produc

ing elements for it. Itwould make policy regarding the acquisition of
 

models and library use and management. In addition itwould oversee the
 

technical procedures of model testing, storage and distribution/and documen

tation.
 

In what follows, we shall discuss the management and organization of
 

ASSL in relation to: (1)the criteria for inclusion of elements; (2)the
 

physical storage ana distribution of library elements; (3)communication
 

with users, including various types of documentation; and (4)the support

ing facilities, activities and associated personnel necessary for the
 

operation of ASSL.
 

Criteria for Inclusion of Elements
 

As mentioned in the last section, models, components and routines
 

acquired by ASSL must meet or be modified to meet certain standards
 

Nefore they may be included in the library, dccumented and distributed
 

to usern. The ,dvinory board proposed above may set or assist in setting
 

the specific criteria for inclusion. The standards will relate to language, 

generality, compatability, validity, and user orientation. 
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One itandard programming language will be employed--FORTRAN. Primarily,
 

FORTRAN is the most universally used language for research purposes.
 

Furthermore, almost any computer in the world has a FORTRAN compiler whereas
 

more specialized languages have relatively limited world-wide distribution.'
 

Library elements will also be expected to be applicable to the 

developing world in general rather than designed for a particular region 

or country. As the library is used, it will be expanded to include elements 

originally obtained from it which have been modified for particular applica

tions and then fed back to ASSL from users. 

Since models and components will be combined in a variety of ways as
 

required for a given application, these elements--which may have originally
 

been developed independently--will have to be compatible with one another.
 

-'d Compatibility will be facilitated by the use of,common language
 

(discussed above), a standard programming style, clearly specified and
 

compatible inputs and outputs, and documentation explaining how combina

tions may be made.
 

Generalized models and components cannot be validated to the extent 

of faithfully representing a real-world system; that would have to await 

specific applications. Rather, they are idealized representations of reality 

whose validity can only be determined with respect to internal logical 

consistency and conformity with social and economic theory. Representative 

data, e.g., from FAO's proponed International agricultural data bank, can 

be used to tonduct 01ch t'iCtO ond validity clcPkil. 

F ially, It A.... I 1; to bI m ii X IlI ;v, ly amid tOIccvfIlfully, its 

element I] all ;dan ocI t ot o l tiOv t at I mo; :vitI*;t i I tin r or If-nt I, d; thnt: In, 

they inut. be both coopl hehwnibli, ad a y to t'nvu. The varIoun forms of 



'documentation (see below) and the computer program coding must be under

standable to the technical or professional level of their respective
 

audiences. 
Coding should be extensively "commented," variable names should 

be defined, and the element itself should be complex enough to do its job 

yet simple enough to be described both verbally and mathematically. Nec

essary data--initial conditions and system parameters--must be clearly
 

specified and input formats easy to use. 
Finally, documentations must
 

show how models and components may be combined and used in policy contexts.
 

In particular, the policy maker's access to the model--including policy
 

input and output formats--must be quick and uncomplicated, possibly even
 

allowing man-machine simulations where policies may be changed during the
 

course of a simulation run.
 

Physical Storage and Distribution of Elements
 

The primary medium for the storage of the computer programs will be
 

magnetic tapes. 
One set of tapes will constitute the working master source
 

of all elements in the library. 
 It is from the master tapes that changes-

additions deletions, updating--will be made. To ensure 
recovery of the 

library - Itments In cnr, of loss or damage to the manter tapes, up-to-date 

backup tapes wili be maintained and stored in a different location than the 

master tapes.
 

Tie medium for distributing requested elements will be tapes or cards,
 

depending on 
the requirements of the user's computer installation. In
 

either caie, the desired filen will be copied--In source coda, not object
 

code--from the master tnpes to the distribution medium. 
It will be necessary
 

to have the ability to create distribution tapes and cards in formats and
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codes which are compatible, or can be easily made compatible, with user
 

installations.
 

In addition to the distribution tapes or cards containing requested
 

elements, a distribution package will consist of a FORTRAN listing of the
 

elements included, the necessazy user- and programmer-oriented documentation
 

(see below), and in the case of tape a key to accessing the tape. Such
 

a tape key will provide information on: (1) the number and names of files
 

on the tape; (2) the number of logical records in each file; (3) the names
 

of elements included in each file (if elements and files are not identical);
 

(4) tape label (if any); (5) tape density, parity, blocking factor and
 

number of tracks; and (6) the code used in writing on the tape. (The last
 

item will also be necessary information for punched cards.)
 

User Communication
 

Effective communication with users will be essential to the success
 

of ASSL. Three types of communication will be necessary: primary com

municatlon to disseminate information on the library's offerings of elements
 

and services; secondary communication to en,:' users to select and imple

ment library elements and services; and tertiary communication as feedback
 

to ASS1. on user experiences,and results, including reports and specialized
 

models atid COl]punentu. 

PrIii:lai y coiv!oi iicatioti would consist of a descriptive index of library 

models, icu, , rou Itnie aid s;ervlceq, perlodica ly updated and sent 

to pnst, priedlit azid pntcito ial iuir!i. The fitde.c coul d al.o he published 

from tfl,, to It Ir,.II plipr iratc profe.; nhmal Jouriiaun ; and nwiletters. 

Included with the Ald(x wIll 1be a atain(ardized order form for ordering the 
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various kinds 'fsecondarycommunication on items described in the index.
 
Secondary communication will consist of three classesof documentation
 

on each of the elements in the library. -A computerized infoirmtion retrieval
 

system could be implemented which would store, update and print out as
 

needed any of the three classes of documentation for any library element.
 

There are document-producing systems available which use the facilities of
 

a computer and allow instant updating without having to rearrange large
 

amounts of text. This system would produce text in upper and lower case
 

given a file of raw text which consists of the unorganized text with con

trol characters interspersed. Once a competent typist learns the techniques
 

of using the control characters, the raw text can be typed into the computer
 

quite rapidly. Specific documentation procedures and formats will be set
 

by the ASSL advisory board.
 

For each .lement, Class I documentation will be a non-technical yet
 

thorough description of that element, including a discussion, with examples,
 

of how it could be combined with other elements to answer particular ques

tions or build particular models. Class I documentation will be intended
 

to inform users--both professional consultants (economists, systems scientists,
 

etc.) and ultimate clients (policy makers and public administrators)--of
 

the capabilities and potential applications of library elements.
 

* 	 Class II documentation, on the other hand, will be directed to pro-,
 

fessional users. A technical and mathematical description of each element
 

will be given and data input requirements wil] be specified. Class III
 

documentation will provide technical information needed by a computer pro

grammer to implement the element on a computer, including core requirements,
 

reference maps, subroutine call sequences, etc. Both Class II and Class III
 

documentations will be part of the distribution package for each element
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(discussed earlier).
 

Finally, tertiary communication will involve feedback to ASSL from
 

users. ASSL will solicit comments and suggestions concerning its own
 

operation as well as the usefulness of the models, components and routines
 

themselves. In addition, a file of reports will be kept and a library of
 

specialized models and components will be created from modified versions of
 

its own generalized elements. In this way, deficiencies in current elements
 

as well as the need for new elements can be identified, and later applica

tions may use specialized models and components, where appropriate, which
 

have already been built rather than start from scratch or from generalized
 

models and components.
 

Supporting Facilities, Activities and Personnel._.
 

Physically, ASSL will consist of the elementalmodelsicomponents and 

routines and three classes of documentation for each 'eiement.,''.The facilities 

necessary to support this physical core of ASSL willinclude.'iomputer hnrd

ware and software and a central office.
 

It will, of course, be essential to have ready access via batch. and/or 

remote terminal to a computer large enough (at least 32,000 words of core)
 

to load likely combinations of library models and components. Since library
 

elements will be stored and manipulated on tapes, tape drives will be
 

necessary. (Cards would be too cumbersome and inefficient; magnetic disks
 

are a possible alternative to tapes.) Also needed will be the capability
 

of creating tapes for distribution to users of any desired density and
 

number of tracks. Software requirements will be: (1)a FORTRAN compiler;
 

(2)an information retrieval system to store, maintain and retrieve the
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three classes of documentation for each library element; and (3)utility
 

programs to create, update and otherwise manipulate files-on the master
 

tapes, to provide information about those files, and to create distribution
 

tapes.
 

Office support will include both clerical functions and professional
 

activities. The clerical staff will communicate with and send distribution
 

packages to users, will keep files of such communications, and will prepare
 

and keep files of the library documentations. It will be essential, if ASSL
 

is to remain effective and relevant to users, to keep records of elements
 

users have received from the library, applications and modifications of
 

those elements and reports of user experiences. In addition, as new and
 

improved versions of library elements become available, such records will
 

facilitate sending the new versions to users who have the old ones.
 

Professional activities will fall into three categories: acquisition
 

of elements, documentation of elements, and performing consultancy and
 

training roles vis-h-vis users.
 

Although ASSL's functions will not include the initial building and
 

development of models, components and routines, elements will have to be
 

actively sought out and acquired if the library is to remain useful in a
 

changing world. As discussed earlier, acquisitions may come from the
 

literature, from practical work going on elsewhere or, in the case of ASSL's
 

location at MSU, from associated training a I applications projects at MSU. 

The task of ASSL professionals will be to seek out potential elements, 

test them and (ifa decision is made to acquire them) modify them as 

necessary to meet the library's criteria for inclusion discussed above. 
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The documentation of library elements will be one of the most important
 

tasks of ASSL professionals. It is only through this medium that elements
 

can be effectively understood, selected and applied by users. Three classes
 

of documentation (discussed above) will be written for each element when it
 

is included in the library, and will be updated as the element is updated.
 

Finally, ASSL may be given the charge of providing training and con

sultancy services for users (discussed earlier). These activities aren't
 

essential to the concept of a software library; however, they may be
 

essential for effecti 2 use of its elements. These functions, if they are 

to be a part of ASSL, will be performed by professionals--systems scientists, 

economists, agriculturalists, computer scientists. 

Personnel requirements to operate these facilities and carry out
 

these activities will depend somewhat on the level of demand for library
 

services. In any case, library personnel may be classified as managerial,
 

professional and clerical. Figure 1 shows the relationships between staff
 

and library functions.
 

The library manager--a full-time position--will be responsible for
 

coordinating the library's activities and maintainIng quality control 

over the models, components and routine; in the library and their associated 

documentations. fie will dtntify neded lmt o driodIftcatloifor of 

elements and will oVer ee (or do) thc r;srfhE ttt illf, reproframming 

and documenting of them. lHe will c in1ll a? i mr' ,:t and f geot into 

with them a,; to 1.11v lblary 'lvlq,!; tLrv wil II 1.., e.g.. col tult lug or 

training a; wel l i ; Ilie io!;' t li II1it ,' 1,'m itdi,, 

The ASSL p rofinllon:: itaf will illlu h. both h1gh- levol pormnnol, 

e.g., agri cul tural cconomlot , nynt.int aint': fat n Alld c mputor owelntisl| 
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and middle-level personnel, e.g., computer programmers. High-level 

professionals will be used on a part-tlie basis as needed to meet consultancy 

and training demands and to participate in the re.search!tig and testing of 

elements to be a cqiize d by the lib r.iry. They will contribute Importantly 

to tile Cla;,';s I a1d ClI ;:; I I duciilUt 1,it ion of acquired or upda ted o lenents 

,which thLe hav rt':;c'rcihd ind tosted. A fulI-t hie comtjnit r progrimrner 

will be r-cril edI t i (i~,uu acquired eleinents, in the 1ibrary's standard 

format., to dcvcylop amd ope rate the computerzed ;ys.tuem of library maintenance 

and information ret rival, and to prepare distribution packages for users. 

He will tilbo be expected to write the programmer-orlented Class III 

documentation. Part-time editorial services may also be desired to review
 

the profeasionally written documentations and to assare that each class
 

of documentation will be comprehensible to the level of expertise of its
 

intended audience.
 

An clerical staff, a full-time secretary will be needed to receive 

user requesta for services, to type and send out letters, to type documenta

tlons, to send out distribution packcqen and documentation, and to keep 

ftile of commulicat lotin to and feedback from userg. 

We have dencribed the nt Itnat form al Agricultural Sector Simulation 

Library mlht take. We turn tItw to a dnlictulon of hoiw we may fet atartod 

towards that obcie va utadur the re.altidlr of contract AlD/cd-2975, ,.0 

from Janua ry 1971 throuph .June 1974. 

Ini tiaI 1 s1,l.r vait tto t472..A;.
 

to dutnmneelon up to hatv hats tried to present a broad, i.neral 

doscrlptlot' or tihe timalst asM opat ion of A!L'*.. Tho actual orgonntiat on, 

ACtivittoe, utlo a at"allat ion tho library ili hv In theand natiat 
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long run will be dictated by as yet unmade decisions, both those of the
 

advisory board and those of users demanding library services. This
 

section will suggest the organization and activities of ASSL as it may
 

initially be set up at MSU.
 

While activities in the immediate future will be financed by 2975, 

long run funding may come from any one or more of a variety of sources, 

including AID, FAO, IBRD, private foundations such as Rockefeller or Ford. 

possibly even foreign governments and other ultimate users. Also, 

although the library will Initially be located at MSU, ultimately it may 

be moved to a national or International agency or perhaps to a private 

profit or nonprofit organization. "11e long-run dtspotiftion of ASSL-

both its organization and act lvities as described in the previous two 

sections, and its location and sourcen of support--ihould b consilered 

in the design and execution of Its Initial organlznt jun and activities. 

Thus. one of the first tasks will te to uct tp the advisory board 

Alhch will both oversee the Initinl operattion of A:!,!. ar well as plan for 

1ti future. The advisory bourd will the mde up uf rrpisrbntat Ives Oft 

(1) potent Ia) users, such ao All), YAO awd I 11U); po.eitt Ial event ual *up

porters., whici, in ooe cases "ay tie the at. as the usrs. and In othero 
1j)


my inrludo foundatigis auch ,as piu kof1lier and Yurd; ai applopt ilate dis.' 

Ciplilns, su(h no ngtIcultutril atontabicn asid my rteu%ucitec, 

Three ad hot tmmttctes ,11 be t'icated toy the advl ,oyhodard ahil 

resporlvaly (h 1Itd with1 (1) dtcalKftig uout et*5*utltntn ptjuf|,eduroo, 

Is.,o puble I :ii the libtrat y'o elvitectita ati-i bervite via the: lesrptpV 

0lnds Anti 41thel ht',i, Le c(vIlig slid |jpu i eal i taner wcil-eata, mald cqu¢aetotin 

4ndprorooiaht.g umet tshd ,: (')declts|lig ata rct$laac (%oitats atti pyoI 
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cedures for the three classs of docume nation and (3) designing standardied 

toquter programeiin procedures for, for example, nangf variables, dofin

Un,0ubroutines, etc. These comittee will be =ade up of advioy board 

members and MSU professionals and other personnel! the library manager 

should be a member of each couItte. 

Until the committees tile their reports and the advisory board acts 

on the. (about two months), work can progress in looking at the current 

odels (Nigeria, Korea and Colombia) and breking and recombining them into 

generalized problem-oriented models and function-oriented components, with 

emphasis on the latter. This will include defining elements by intended 

function and by inputs and outputs. When documentation and programing 

standards hve been set by the advisory board, these eleonts can then be 

reprogrmed, the mster tapes created and the three aelosO of documenta

tion written for each element. This process my take at least eight or 

sie moths, maybe longer If the manager is not full time. 

As this process to carried out, other activities can be taking place. 

First, needed eloments for acquisition will be identified, and work may 

best on developing om of them as part of NSU's educational curriculum. 

For example, a systm science student may work on a routine which will 

perform spectral amalys of simulation data. Also At the same time, 

office procedures, user omnaseatim procedures and procedure for the 

library's use of the computor will be created and operationaltsed. 0e 

Oeten ef this will be a doenment describing In detail ASIL's operations, 

is aGtivitie, Its erga 4ifs o, its prosedurwe and Its personnel require

outs. bis will be pritarily s "to-how" doeumest but will be essential 
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If the library moves elsewhere in the future.
 

In the final nine or ten months of 2975, then--i.e., through June
 

1974--the library should be in a position to begin responding to requests
 

from foreign goverrtnents, Inteniational organizations, IrdivIdual teachers
 

and researchers and other potential users for library servicea on terms 

to be decided by the advisory board. Also. as new elements are acquired 

by the library and/or old ones modified, the master and backup tapes and 

documntations will be updated.
 

The resources neceasary for the initial implementation of ASSL will
 

include personnel, office equipment end computer facilities and equipment 

(tapes, etc.). Coing into personnel In more detail, first and foremost 

will be the library ma,1ajtr to coordinate and take reaponatibilty for the 

library's operatiou. htile a half-titmt vianager may be sutff14lent mit tally, 

the process of gottingj the library off thti ground may be olo5,d If he is 

not full time. Amide from the tmanag-r, the preenit ?97 sthff will be 

eufficient it, participate In the Inittalization ot tho 1thrary. 1he co 

puor programer will le needed about half tim, anld the act retary will 

have only inrimAl library-aelated dutlcs until document attIn writing and 

typitn aid user cnmtunictljns get under way. I1rofesnlonal (syistema 

sCientist and altricultural sunumoutat) sorvicea t) define ard test generalixed 

elonto can be performed on a part tiso basis as well--perhapa a half-tim
 

equivalent. 
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