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INF.‘MSTRUCTURE TO SUPFORT SYSTEMS .*zouguﬂe
- AS A CONTINUOUS AL TRANSFERABLE PROCESS:
;'T»:THE-COF'IPUTER LIBRARY FOR AGRICULTURAL SYSTE!S SIMULATIQN' ‘
Michael H. 7bkin

V'Bacquound and_Rationale

| Under contrac%s A1D/csd-1657 and A1D/csd-2975, in "{geria and 1in
Korea, the i‘ichigan State University (:1SU) simulation team has developed
and applied the gencralized system simulation approach to agricultural
development analysis and policy making., As part of that affort, a
number of models have been built, assombled and computerized, These
include, for example, nodels of production and processing proéesses;
demand and consumption- demographic processes as applied to human,
cattle and tree populations: commodity, regional cnd national account-
ing; resource allocation decisions; and the diffusion of innovations.

It has become clear that these and o*hor processes are of generél
interest in the developing (an< developed) world and that generalized
models of them could be built and then adapted and assembled in various
configurations to help analyze particular problems in particular countries.
The use of a software library of such generalized rodels can greatly
reduce the cost of conducting aoricultural sector, subsector, policy,
program and project analyses by: (1) facilitating application of the
computerized systom simulation approach f.acorperating a broad ranna of
quantitative analyticai techniques--e.q., LP models, cconomrtric models,
PEﬁT models, stata space models, etc.--to the analysos (the epproach was

showh tn be a cost-saver in cemparing the KASS and CSIHRD expariences);
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, igd:(2),grdat1y reducing the 1ikelihood. of one teamsof*Wdﬁkers, addressing
fggpﬁfticular problem in a particular country, going:thrdugh the process
of developing models vhich may or could be virtua11y ident’ ' to models
already developed or being developed by another team in another place.
For such a library to be effective, 1tsjprime concerns must include
complete and c]ear documentation of each of its models and pregramming
the models in a language which 1s'acceptab]e to a wide range of computer
models and sizes.

Mith this rationale, the initiation of development of such a
software library was written into the first phase of the Project's AID
contract, AlD/csd-£975 and a Simulation Library Horkine Conferenco was
held in Harch 1973 with representatives from national and international
development assistance agencics, LDCs and relevant disciplines to get
some idea of the potential demand for such a library and of how bost to
go about organizing it. The conferees concludad, bricefly, that:*

1) there is clearly a nced for developing analytical capacity,
particularly in LDCs, for nolicy and other decision makina in
development planning;

2) CLASS can contribute to tha satisfaction of that need;

3) the library should be open to any anrlytieal 2nechniques vhich
prove themsalvas useful:

4) a passive clearinghouse woul! not be sufficient, but rather
crmplementary inputs, particularly expertise, necd to he
actively provided to successfully implement library components;
and

5) such expertise is a major limiting resource and, thecefore,
training is a high priority, comnl=mentary activity.

A_fu'*“Summary of the Simulation Lihrary Working Conforence,
“larch 29-30, 1973" by lichel Petit.



.- With this backqround, the Tibrary and its scope have been defined
~as-follows:

: The Computer Library for Agricultural Systems-Simulation (CLASS) is
viewad as a unit which acquires, catalogs, maintains and distributes
computer programs and associated documentation. These computer programs
are of generalized simulation models and routines designed specifically
for the analysis of agricultural development problems and processes.

In particular, the library sots standards of admissibility for proarams
and documentatior; catalogs and indexas programs and documentation so

as to facilitate their retrieval by users sceking a set of programs to

be used in a specific problem analysis; and distributes programs and
documentation to users.

To enhance the effoctivenosz of the Tibrary, its functions also
include identifying and soliciting .eeded models; actively bringing
programs and documentation up to tha library's standards; and providing
- limited consultation in identifying and implementing appropriate library
programs for a particular applicatisn. A subsidiary function of the
Tibrary in conjunction with the ideatific-tion and solicitation of models
is to survey and catalog ongoino research in agricultural systems model-
ing and simulation.

It is cssential that CLASS remain closely associated with, if not a
part of, one or more organizaticns charged wiih modal development,
research and analysis applications, and training. In the short run
these broader functions will be carriod out in fulfilling SU's obliga~
tions under its AID contract, AID/csd-2975. In the long run, however,
as the library expands and acquires applications axnerience, it will be
desirable, even nccossary, that it move from (1SU to, or to some associa-
tion wiih, one or uorc national or international dzvelopment assistance
agencies.

Component Generality

In the terminolony of the library itself, the word "component”
réfers to the unit maintainod and distributed by the 1ibrary, much as
a book is the unit of a book Tibrary. CLASS stocks two kinds of
coﬁponents: utility routires and models of socioaconomic processes,
''hen a set of such models and routines are linked toaether, they hecome,
in systens terminology, sub-models or comnonents of a larger system.

modol,}e.g., the KASS modol or the iliserian simulation model.



Utility routines include programs of mathematical operations and
algorithms which have been found to be useful in simulation models,
Examples include dfscrete and continuous time delays, table functions,

LP algorithms, gradient search techniques, PERT routines, matrix
inversion routines, and the like. The general applicability of such
utility routines is obvious, and no further discussion is necassary here,

‘iodels of socioeconomic processes may be general in two dimensions.
First, a model can be generaiized across applications. For cxample, a
demographic model may be applicable to human, tree, livestock or capital
equipment populations, or a processing model may he suitablz for the
processing of gocea, o0il.palm: products;- rubber or tobacco (as in the
ligerian simulation model). The other dimension of mods) ganerality is
with respect to gzographic and problem arsas. For instance, a popula-
tion molel, a demand mocdel or a production model may be applicable to analyses
of food production problems in Tanzania, cattle industry problems in
Venezuela or Colombia, or agricultural sector problems in ligeria or
rorca.

It 1s'diff1cu1t to measure the nenerality or generalizalility of
a model. \'e can say with confidence that complete generality--a model
vhich 1s all things to all people--is not only impossibla but nonsense.
lle may also assert that extreme g2nerality--1.5s than comnlete--is
undesirable for reasons of model development and application efficiency:
likewise, oxtreme specificity would be inefficient from the point of view
of the library's stocking and maintenance of a componcnt with very
~limited demand potential. The implication is that the library must aim

3  fdr a middle grbund and, hence, a st of models for each process



 (Including different levels of aggregation) so that within the set

; can beAfbund a model which meets the requirements of a given applica-
tion. Of particular relevance for the kinds of models to be included
in CLASS is thé fact that, as models become larger and more problem-
oriented they of necessity lose generality. Thus, there will be

trade offs to consider.

Component Standards

For CLASS to be of service to, and thereby attract, users, library
components nust maintain standards in three areas. First, components
must: 1) meet the test of generality as discussed above; 2) be theoreti-
cally and empirically valid, realizing, of course, the 1imitations of
the body of social and economic theory upon which the models must be
based; and 3) be mathematically sound, i.e., as to the use of techniques,
algorithms and lonqic.

Perhaps the most crucial aspect of a component from the point of view
of user access is its documentation. It is primarily through the documenta..
tion that the scope, assumptions, limitations and applications of a component
will be communicated to the users. Therafore, strict documentation
standards are maintained which specify topics to be discussed (e.q.,
rationale for the model, mathematical description, sample run) and call
for readibility, thoroughness, and the citation of relevant references.
‘Included also is documentation of the component's computer program to
enable a programmer to implement it at the local installation.

Finally, the computer program itself is expected to meet a set of
‘stgndards. A basic requirement is that programs be in the FORTRAIl
language so that they may be compatible with as wide a range of FORTRAM



compilers as possible on a variety of computers around the world. In
addition. recognizing the role of tha program itself as a vehicle of
communication with the user, clarity and readability are also important
criteria. Computational efficiency i3 also a factor, particularly if
Tibrary comnonents are to bo implemented o. small computers, and this
then means that trade offs must bo made with thé compatibility and

readability considerations.

Simulation Lanquaqe

To facilitate user access to models constructed from 1ibrary components,
CLASS 1is develepina a FORTPAl-based simulation lancuace. The lanquaqe
is conversational and intcractive and allows the policy analyst to sit
doun at a computer terminal and enter paramoter values to "tell" the
model what he vaiits to do with it and row h~ wants outout displayed--
without tha need of proararming skills. For example, he can specify
whether he wants to nerform a policy expariment or sensitivity tests; if
a policy experiment, what policy combirations and levels (e.a., budget
levels, tax rates, etc.); vhat endogenous variables to display at what
intervals and in what format (e.g., araphs, histoarams, tables, etc.);
and the tirme period to simulate and whether he wants to interact and
possibly change policies in the course of sinulation or to see results
only at thn end.

M second phas:? of the sinulation Tanouace devalopment will focus on
facilitating the job &f the model bLuilder/progranmer in linkina up library
components into tho particular confiquration desjred as a model for the

-specific application at hand.



Field and Training Links

Aside from actual use of the library and its scrvices, there are
important two-way links between the CLASS activity and the field
applications (i.c., Korea) and training program activities of the total
agricultural simulation project.

The field and training activitias feed into CLASS by:

1) identifying needed components as a result of field experience
and training requircnents;

o) testing library components in actual field and training
apprlications.

3) building models which co.:ld be generalized and otherwisa adapted
to serve as CLASS compon.nts

4) testing, and thereby demonstrating the strangths and weaknasses
of, the simulation lancuaae under actual field and training
conditions; and

5) iderntifying useful output formats and testiig output-generating
routines in field and training applications.

Likewise CLASS services the field apirlications and tkaining

program by:
1) supplying components to serve a teaciing and training function;

2) sunplying the field with nodels and routines cither not yet in
nlace or in need of ranlacement;

3) providing and maintainina the simulation lanquage system to
facilitat2 non-prograrmer interaction with the models:

4) providing and maintaining output-oznerating routines’ and

5) making the 12°SS and ctier ficld experiences (models, ntc.)
readily availalle to other agricultural development researchers,
analvsts, advisors and consultants in the ficld. This last
contribution relates particularly to the Simulation Library
tlorking Conferenca's viewing CLASS as a means of conserving,
utilizina and disseminating the capital (i.e., models and
expertise) created undar AID/csd-1557 and AIR/csd-2975.



CLASS Advisory Boards

In view of the fact that the library's objective is to provide a
service--and a rather unique and novel one at that for the agricultural
development field--it is considered essential that potential users and
other experienced pro”essionals have an input into its development and
operationalization. Formally, this input will be channeled throuah
technical and policy advisory boards whose functions, in general, will
be to review, evaluate, advise and recommend. The Policy Advisory
Board has becn constituted, and its first meeting is scheduled for
early "iay 1974; the Technical Advisory Loard will be define at a
later date once the Policy fdvisory Doard has specified its paramoters.

The specific charge given the Policy Advisory Board wi11 be to:

1) Evaluate the quality and coverage of library components, and
recormend where existing componcnts should be revised and
where further modeling is necdea. Coverage here refers bot, to
the modeling of subject matcer arcas (i.e., socioeconoric processes)
and to the incorporation of various analytical techniques,
e.qg., cost-benefit analysis models, PERT models, optimizing
models (linear programming or otherwise), linear-in-the-paraneters
simultancous equations systems, stochastic process models, input-
output models, otc.

2) Neview and evaluate the library's scope and operations as to the
Tevel of usage and effectivencss of its components and services,
and recommend modifications of services and operating procedures
as necessary for inprovemont,

3) Recommend and evaluate alternative means of disseminating
information to users and potential users on CLASS cemponants
and services.

4) Based on the performance of CLASS durint the AID contract period,

consider and advise on the 1ibrary's ultimate acographic and
institutional location and means of financial support.

“The Ultimate CLASS

The last function of the Policy Advisory Board discussed above

arose out of discussions at the Simulation Library lorking Conference



1cbﬁcérning the’ultimate nature of such a library, It was qgenerally.
'<r¢coqnized that it would be neithér appropriate nor efficient for an
”'operation such as CLASS, once it has been established and has become a
reqular "business," so to-speals, to be located at any university,
Rather, its proper place will be within a national or, prefcrably,
International agency charned with performing--and developing indiaenous
capacity to perform--the analysis necessary for development plannina and

policy maliinqg,



