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.Backgrgund and Rationale

| ' The agricultural sector simulation team at Michigau State University
"has developed and applied the generalized system simulation approach to R
3'agricultural sector analysis in Nigeria and Korea [l 2] Computeriaed
’simulation models have been built and tested for the investigation of ore
'general problem area in two subsectors of the agricultural sector--the low
~productivity of'agricultural resources, primarily land and labor, in live=-
'gstock and crop production. In addition, in building these models func-

gtional components have been developed which show promise of being generaliz-

?fable to'a broad range of situations. ‘For example, demographic components
;in“ividually designed to model specific populations of people, trees and

‘fcattle may be generalized 80 that a single component would model any of

;thoseithree populations as well .as any number of others that may be of

iinterest, e. Bes tractors, houses, cars, bacteria, insects.

S fiExperience with these models and components has demonstrated the
hdesirability and feasibility of realizing more of the potential of the f.
'generalized system simulation- -approach by broadening its applicability to
cover other problems in other subsectors of the agricultural sector in
}5¢hér 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.



In the long run, applications of ‘the approach may:even be éxpanded:further.
to’ other sectors of society.

| The remainder of this PaP@:JP?é?é?ééiéfméthédféﬁa35r855153t15“5f9?2
serﬁicing such applications: a libragz‘of_generalized models'andlcomponentsg
The next section discusses the kinds of models and components uhich‘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 1ibrary which can
“be undertaken under the remaining period of the current contract AID/csd-
s,

Thils paver is a draft proposal, so comments, criticisms and ideas are
veleose, indeed soldcited, from partictpants, potential users and other
»’interested parties.:
| Users serviced by the library will include indivlduals as well as
fgpublic 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 aide 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 ecoromic and tech-
nical feasibility study for the construction of, for example, fertilizer

plants in that countryj and Oregon State University (recently under contract



to the government of Venezuela to'use gimulation techniques to-investigate
'cattle production policiééirs
| A centralized lihraryﬁﬁouldfhayefmanyvadvantages*forfallfsuch*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 onlan ad hoc basis or do without. In this regard, |
where there is a central repository, duplications of effort in model bﬁildiﬁsﬂ
can be avoided or at least reduced. Perhaps the largest advantage would |
derive from a standardization of models and organization. Specifically,
_models;and components can be assured to be linkable with one another as
_necessary for avparticular 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-'
5tion 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

inventdry; and-the activities and services it will perform or offer.:

Contents of ASSL

" The library will stock three categories of computer programs with

associated documentations: generalized function-oriented components,



generalized problem-oriented models, and technical routines to assist in.

building, testing and validating models and compounents.

Generalized function-oriented conponents (hereinafter called components)
can be defined and developed which would serve in any number of applicarionsg~
For example, a production component essentially an input/outputrroutine;,
could be used for the production of fish, livestock, perennial crops, fﬁ
annual crops, industrial goods, and perhaps even public and plivate services;j
A single demographic component could model populations of people, cattle,f
trees, automobiles, and capital goods such as tractors and factories. wsnf

accounting component could be designed which would perform. industry, sector

and national accounting functions. Other'components relevant‘ro-agriculf ‘f
tuial sector~economic development include processing, matkéiiﬁg;iAA@ggd;'
jlabor migration and resource allocation. , | N
‘ " In keeping with the building block approach [1, Chapter 3], such

‘generalized components can be combined to form any number of larger models '
1for use in the investigation of a wide spectrum of specific problems.
}Foriexample,‘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
Mpclicy 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 agriculi:ural sector development may be

distinguished in three fields: economic--including resource allocation,



resource; productivity, - inflation, income distribution, etc:; social--incliding:

health‘ are,"opulation, education, housing, law enforcement, etc., and

phyaical-including power systems, communication ayetems, public worka,

‘e;’r, These fielda are related and indeed, overlapping, and analyeis of
a particular problem may require componenta and models from all of them.

Components may be generalized for wide application or apecialized
for a particular use. For example, it may be desirable to modify a~generalized
.demographichZEZEzg;#inc1uding special features and deleting others in order
to make it more efficient and relevant for modeling a human population, say.
iIn 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;uae.in a specific country or region.
vyifféo:far,'then, we have defined four libraries for ASSL: 1libraries of
éeneraliaed and specialized components and libraries of generalized and
:apecialized 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 obeolescence.

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



analysesVohmedéliparamEters;5perform?sneEEralﬁanalyses%of’simulatiqnégenerated
,data, track the. model against recorded time series, and do regression

analyses on time. series data, where available, to estimate model parameters.
Such routines will be nseful to users in modifying and specializing 1ibrary
components and models for particular applications, and to model builders

in developing new models or updating and testing old ones.

Activities and Services of ASSL

The primary charge of the Agricultural Sector Simulation Library will
J_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
gources can best be described relative to the institution housing the library,
go let's assume for concreteness that ASSL is located at Michigan State
University (MSU). First, library elements may be acquired from outside
gources, i.e., in the literature or directly from people in other universities,
institutions or agencies who have developed models in support of their ow-n
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 that, while ASSL will be conceptually

a distinct unit at MSU, library elements may be built and tested expressly



in:direct: support of ASSL using other resources of the university or other
contractual sources. For example, graduate students in agricultural
écbﬁéhics development courses and in appliea systems scieﬁce and simulatior
courses may elect, as class projects,'fo fill gaps in the library or to
improve upon elements already in the library. Or, funds either from the
same contract as ASSL's 6r 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 libra:y-éé.é., a
resource allocation compouent or a validation routine--itkwilirbe désifaﬁlé
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
wili be notified of the changes in, deleticns from or additions to the
library. Of course, elements entering the library muét 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 rould offer consultancy and training
services both in support of and supported by its distribution activities.
Congultants could be supplied in conjunction with the use of library
elements. For cxample if FAO was investigating agricultural marketing in
India, say, a professional (or a team) from ASSL would participate on site

in performing, first, a syatem and problem definition study. He would then



’i&éntify components and/or models available from the library which would
a#ply, as well as necessary components the library might not have and would‘
héve to be built. The ASSL consultant would assist in mo&ifying, speqializ';i
‘ing and merging the generalized elements to operate in the particular
‘context of agricultural marketing in India, This ﬁould involve model
testing and validation using, where available, routines from thé 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 manpow§r 
ﬁitﬁinvFAO (in this 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 itg 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 functiona 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 i.ill suggest

the activiti»s in furtherance of the proposed library that may be undertaken

under the current contract AID/cad-2975,
Library Management and Organfzat fon

The Agricultural Sector Simulation Library (ASSL) will perform a function



‘gimilar: to 'that .of a book library. It will acquire, store, catalog and
;provide access to the computer programs which constitute the components,
‘models and routines (collectively called elements) making up the library.
The ‘1ibzrary will-neither produce nor use its elements, although it may bei
_closely associated with those who do (as at present at Michigan State"
€Uhiversity) 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 fepresenta—
fivés of individuals and. organizations using the library and those produc-
ing elements for it. It would make policy regardingvthe acquisition of
models and library use and management. In addition it would 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 and 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
before they may be included in the library, decumented and distributed
to uscrs. The advisory 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 standard 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 ueers.

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 coupatible with one another.

'”6’ Compatibility will se facilitated by the use oﬁj&ommon language
(discussed above), a standard programming style, clearly specified &nd
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 socinl and economic theory. Representative

data, e.g., from FAO's propoascd fnternational agricultural data bank, can

be used to conduct such tests and validity checkn.
Finally, {f ASSL Is to be used extensively and succennfully, {ts
elements and annoclated documentat tons must be uner orfented; that ia,

they munt be both comprehenstble and cany to vae. The varfous forms of
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‘documentation (seeﬁﬁeiow)'andkfhé‘cbmputer‘program-codiﬁgfﬁddtfbé“undef4
standable to the technical or professional 1e§é1 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 wil} be
magnetic tapes. One set of tapes will constitute the working muster source
of all elements in the library, It is from the master tapes that changes-~
additionr deletions, updating--will be made. To ensure recovery of the
library « lements in car of loss or damage to the master tapes, up-to-date
backup tapes wiil be waintained and stored in a different location than the
master tapes.

The medium for dintributing requested elements will be tapes or cards,
depending on the requirements of the user's computer {natallat{on, In
eithar canse, the denired files will be copied--{in mource code, not object
code--from the mantor tapes to the diatribution medfum, Tt will be noceseary

to have the ability to create distribution tapes and carde 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 necessary 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-
munication to disseminate information on the library's offerings of elements
and services; secondary communication to en:»l: users to select and imple-

ment library elements and services; and tertiury communication as feedback

to ASSL on user cxpericnces and results, including reports and specialized
models and components,

Priwary communfcation would consist of a descriptive index of library
modeln, componentn, routines and services, perifodically updated and sent
to past, present and potential unera,  The {ndex could also be published
from time to time in appropriate professlonal journals and newaletters,

Included with the fndex will be a standardized order form for ordering the
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;Various?Eindsi6fﬁsecbndarpﬁcommunicationionfitemsﬁdescribedﬁinfthe3inde£}

‘Secondary- communication will consist of: three classes ‘of ‘documentation’
'on'each.of.the’elements in the'library} A computerized information 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"iacilities 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 Taw 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.l Specific documentation procedures and formats will be set1
by:the‘ASSL'advisory‘board.

ItFor‘each <lement, Class I documentation will be a non-technical yet -
.ithorough description of that element, including a discussion, with examples,!f
fof how it could be combined with other elements to answer particular ques-:
~tions or build particular-models. Class I documentation will be»intendedf
;to inform users--both professional consultants (economists, systems;scientists,
. etc.) and ultimate clients (policy makers and pubiic administrators);éofi
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 mathemstical description of each element
will be given and data input requirements_willabevapecified. Class III
docvwentation 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



(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. 1In 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 Persomnel ...

Physically, ASSL will consist of the gléméntalmedéls;jcdmponentsjand
routines and three classes of documentation'forueEChféleﬁentiﬁfThe‘facilities
necessary to support this physical core of‘ASSL:WillfinclﬁangOmputgr:hard-
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 leaét 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 wiil 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 e&nd 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 fo 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
imﬁroved 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-2-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 ai | applications projects at MSU.
The task of ASSL professionals will be to seek out potential elements,
test them and (if a 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 » 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 sclentists.

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 routines in the library and their associated

documentations. He will ldentify needed clements or wodificatfons of
elements and will overcece (or do) the researching, teating, reprogramming
and documenting of them, He will commmfcate with unern and negotfate
with them as to the Hbravy services they will uue, e, consulting or

training as well as the wse of Hbhyaay elementn,
The ASSL profesnional ntalf will tnclude both high-level personnel,

8.8., agricultural cconomfuts, systems nclentintn and computer seientiatsy
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and middle~level personnel, e.g., computer programmers., High-level
professionals will be used on a part-time basls as needed to meet consultancy
and training demands and to participate in the researching and testing of
elements to be acquired by the 1brary. They will contribute {mportantly
to the Cluass T and Class 1D documentation of aecquired or updated olements
swhich they have rescarched and tested. A full-tiwe computer programmer
will be vequired to vepropgram acquired elements fo the library's standard
format, to develop and operate the computerfzed system of library maintenance
and information retrieval, and to prepare distribution packages for users.
He will also be expected to write the programmer-oriented Class III
documentation, Part-time editorial services may also be desired to review
the professionally written documentntions and to assure that each class
of documentation will be comprechensible to the level of expertise of its
intended audience.

As clerical staff, a full-time secretary will be needed to receive
user requests for servicea, to type and send out letters, to type documenta-
tions, to send out distribution packegen and documentation, and to keep
files of communications to and feedback {rom uners,

Wa have described the ultimate form an Agricultural Sector Simulation
Library might take. We turn now to a discussion of low we may get started
towards that objective under the rematnder of contract AlD/cnd-297%, {,8,,

from January 1979 through June 1974,

Initial Implementation of Astl,
The diacussion up to here has tried to present a broad, gonaral
descriptton of the concept and operatfon of ARSL, The actual organiration,

activitice, niue and tnatitutionalfeatfon the Jibrary will have in the
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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,
poseibly even foreign governments and other ultimate users. Also,
although the library will initially be located at MSU, ultimately 1t may
be moved to a national or internaticnal agency or perhaps to a private
profit or nonprofit organization. The long-run disposition of ASSL-~
bosh its organfzation and activities as described {n the previous two
sectiona, and {ts location and sources of support-~should be constdered
in the design and executfon of 1ts {nftfal organfzati{on and activities,

Thus, one of the first tanks will be to ket up the advisory board
vhich will both oversee the {nitial operation of ALLL as well as plan for
ite future., The advisory board will be made up of representatives of
{1) potential users, such as AID, FAO and lhnhi:gu.rnllal eventual sup=
portera, wvhich in some casen may Lie the aeme as the unera and in others
may include foundations such as Rochefeller aud Ford; nud:;&p(nprlata dis-~
e¢iplines, nuch an agriculrural economica and ayetems acience,

Three ad hov cowssittesns wil) be created by the advisory buard and
reapectively charged vitht (1} Jealgntng user compunfcation procedures,
fe0,, publictstng the Yihraty's eleteuta and services via the descriptive
fnden and other meane, fecciving and processing ueer rfequeato, and thuﬁﬂl!ﬂ.‘

and procesatng uder feedback; (27) dealpntng standardficd foymwata and pro=
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if the lihrary moves elasewhere in the future.

In the final nine or ten months of 2975, then--i.e., through June
1974==the library should be {n a position to begin responding to requests
from foreign goverrsents, International organizations, individual teachers
and researchers and other potential uscrs for library services on terms
to be decided by the advisory board. Also, as new elemente are acquired
by the library and/or old ones mod{fied, the master and backup tapes and
documentations will be updated,

The resources necessary for the in{tial implementation of ASSL will
include perwonnel, office equipment £nd computer facilities and equipment
(tlpﬁl. etc.). Coing i{nto personnel in more detail), firast and foremoat
Ul*l be the library manager to coordinate and take vesponsibility for the
1ibrary's operation. While a half-time manager may be sufffcfent {nitially,
the process of getting the Ytbrary off the ground may be sloved {f he {8
not full time. Anide from the manager, the present 797% wtaff will be
suffictient to partictpate in the tnttfalization of the library, The come
puier progracecr vill be necded about half time, and the secretary will
have unly minfmal library-related duties until documentation writing and
typing and user communicatfons pet under vay., JProfesstiona) (systemas
scientiat and agricultural economiat) services to define and test generalised
elements can be performed on a part time basis as vell--perhaps a half=time

equivalent.,
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