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EXECUTIVE SUMMARY
 

Egypt to build a. healthy foundation for 
The decade of 1980 challenges 

the information sector.a economicevolution of new sector, 
ofthe long-term 

that the production and use 
two decades have provided evidenceThe past 

factors such as prodqctivity and employment, and 
knowledge are related to 

It is now accepted as 
hence indirectly to the national standard 

of living. 

that intensive use of relevant and up-to-date 
data and information
 

axiomatic 
 non of accelerated human
 
in problem solving and decisio, making is a 

sine ML 

in developing coundevelopment. In iuiustrialized as well as 
and national 
 rapid
 

tries, the intensified use of data and ijfnrmatiC= 
is bringing about a 


evolution and growth of national information 
industries. It is essential for
 

Egypt to participate in and stay abreast of this global phenomeeon. 

utility for 
This study proposes the establishment in Egypt of a public 


and use of problem solving knowledge (termed "scientific and 
the management 


The key rason d'tre of this "national STI 
technical information," or STI). 

It has three pri
Egypt's socioeconomic development.

system" is to support 
a problem solving
raise the public awareness of STI as 


mary objectives: 1) to 
use in Egypt; 2) to organize public STI
 as increase its
resource, so to 
 provide
 

resources in Egypt, particularly those generated 
by Egypt; and 3) to 


for efficient access to, and delivery of, data 
and information located within
 

the country and abroad.
 

three auto-

The study makes explicit the relationship and 

functions of 


the national STI system: users, information servi
nomous groups comprising 

the national STI system is an 
repositories. Technically, theces, and document given suitable telecommunications it allows

undirected ("ring") network: 
of information services 

eligible user to communicate directly with any its 


and document repositories.
 

national STI system is 
A distinct design characteristic of the proposed 

its atteiapt to diffuse information-interacting activities 
into Egyptian prob

these activities
 
lem solving communities, so as to force the 

integration of 


with human problem solving and decision making processes. 

given priority attention are, initially,
The user communities to be 


those of Egyptian managers (policy, business and government decision makers),
 
and knowledge


professional practitioners in the public and 
service sectors, 

A major effort is deemed essen

transfer agents (researchers and educators). 
 as
 
tial to appraise these communities of the utility 

of data and information 

toward this objective, the study identifies 
a 

problem solving resource;
a 

series of strategies, the more critical ones 

of uhich relate to Egyptian edu

this longterm effort, intensive
problem solving. Concurrent with 

"incation in 
the developed information services, mediated through

marketing of newly 
liaison" personnel in large enterprises and institutions, is advo

formation 

cated.
 



Information SerVices 

distributed, open-ended net-

The study recommends that Egypt establish a 


Highest initial priority is attached to servi
work of information services. en
ces supportive of problem solvers in the following 

sectors: agriculture, 

and health care, science and en

settlements, industry, medicineergy, human Each information service 
and transportation and communication.gineering, 

to be managed and operated by an autonomous 
organization belonging to 

node is 

the respective sector. 

1) the
 
The main responsibilities of each information 

service node are: 


its user clientele and markets; 2) compilation 
of electronic
 

development of its user clientele;
 
databases of indigenous information of high 

utility to 


3) the location and provision, from foreign 
and domestic sources (data

and Egyp
banks, libraries, human experts), of data 

and information requested by 


tian problem solvers.
 
STI
 

The study strongly recommends the wide use 
in the proposed national 


microcomputers, user-operable
systen of state-of-the-art technology: 

A standard information processing facility
software, and telecommunications. service nodes, havfor each of the informationdescribed and recommendedis querying bilingual databases,and
ing the capabilities of online creating 


camera-ready page composition of database contents, 
and electronic messaging.
 

to operate in a programmer-free envirormnent and be 
The facility is intended 
locally maintainable.
 

an X.25 digital communi-

The earliest possible introduction to Egypt 

of 

to allow online access from each information
 cation network is advocated, 


service node (and eventually from end user 
facilities) to the hundreds of da-


The importance of access to
 
now extant in industrialized countries.
tabases 


"source" databases by management users is emphasized. Meanvhile, the study 
Egypt to access public U.S. 

that the method temporarily used by
recommends and 

transmitting queries via telex to a U.S.-based 
intermediary


databases  - be introduced 
having digital search output delivered by courier to Egypt 


into all information service nodes. 

Document Reositries 

to acquire and maintain on its soil 
The study substantiates Egypt's need 

the world's high quality scientific and technical 
a non-trivial portion of as paworks, and specialized documents suchreferenceliterature (journals, 

This goal can be attained only if major Egyp
tents and technical reports). 

tian academic and special libraries subscribe 

to the principle of resource 

sharing. An embryonic toconsortium of such libraries is proposed under the
 

STI system; initially its members only consent 
auspices of the national 

against remuneration, copies of documents from
 provide, upon request and 
the holdings of
 

A complementary program for supplementing
their holdings. 


ii
 



The program provides a start
this document repository network is outlined. 

a voluntary cooperative development
ing point of, as veil as incentives for, 

and it facilitates ac
and management of STI resources by Egyptian libraries, 


cess by patrons of these libraries to 
the information services of the nation

al STI system. 

Governance
 

system (user organiza-

The various nodes of the Egyptian national 

STI 


information services, document repositories) 
are autonomous organiza

tions, 
 the private sector. The
 
tions belonging to the government, the 

public or 


design of the national STI system is predicated 
on the willingness and abili-


A method of participato
ty of these autonomous institutions to 

collaborate. 

a public,


national system is proposed in the form 
of 


of the
ry governance 
 The
 
non-governmental agency (Council on Information 

Services and Resources). 

to plan, coordinate,
 

or Parliamentary mandate of the Council 
is 


Presidential 

but not operate -- the ac

contract for, financially support, and monitor --
Included in the latter are systemwide
the national STI system.
tivities of 


common networking prothe formulation of policy, design of 
functions such as 


tocols and standards, manpower development, 
and certain national and interna

direct representa-

The proposed governance provides for 
tional activities. 
 the national STI system.

Council of the organizations comprising
tion on the 

Budget 

of the
 
The study examines and documents costs 

of the various functions 


In terms of 1981 dollars,
 
STI system, including some alternatives.
national 
 is approximately
proposed system


the annual operating budget of the 

about 2.5 percent of the Egyptian R&D
 

to US$1.3 million, or
equivalent aspercent figure usually quoted 
budget. This compares favorably with the 5 

in developing cuuntries. 
being the annual expenditure for established systems 

of funding sources are identified (income from services, par-
Four categories system no
tial operations support by parent organizations of the information 

des, government subsidy, and grants and donations); 
and a tentative formula
 

the annual operating budget.
is suggested to generate 


Related Reports 

OF 
document (Slanecka, V., THE NATIONAL STI SYSTEM 

An accompanying 
describes a three-year program of ac-

EGYPT: IMPLEMENTATION, November 1981) 
Aabove design. 


tivities, schedules, and costs necessary 
to implement the 


V., THE NATIONAL STI SYSTEM OF EGYPT: MAN
document (Slamecka,
forthcoming 
 in in

1982) analyzes Egypt's professional manpower needs 
POWER DEVELOPMENT, 

for, and an implementation plan 
work, and presents recommendationsformation 

of, a national effort in this area.
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PREFACE
 

scientific and
 
The design and implementation of an Egyptian system 

of 

support the country's sointended totechnical information services, 

Science and Technology Programan Appliedcioeconomic development, is part of 
for Scientific 

under a Project Grant Agreement between the Egyptian Academy 

the U.S. Agency for International Development.
Research and Technology and 

a system
the project (November 1979-December 1981) consists of 

Phase I of 
analysis and design study. 

and U.S. organiza-
The project is a collaborative effort of Egyptian 


The Egyptian Academy of Scientific Research and 
Technology, with its
 

tions. 
 Egyptian executive 
National Information and Doc.umentation Centre, is the 

Executive Committee 
agency. Egypt-based activities are guided by an 

the President of the ASRT.experts and headed by
comprised of senior Egyptian 

U.S. consultants un-
Phase I is supplied by a team of

Technical assistance in 
to the Georgia Incontract (INT-7924187)Science Foundationder a National 

Planning and project management assistance is provid
stitute of Technology. 

a U.S. Agency for Intevna
ed by the U.S. National Science Foundation under 

tional Development Participating Agency Service Agreement. 

ifficial concurrence of
 
The publication of this report does not imply 
 therein. 

the sponsoring agencies with the views and opinions expressed 
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CHAPTER I. INTRODUCTION
 

scientific and 
The case for the development of national systems of 

information (STI) has been traditionally based on the need of the 
technical 

to the most recent global results of
to havescientific community access 

the progress of sciof such information is vital to
research. Communication 

the reward system of the science com
ence, and it is an important element in 

is immense, and whileof scientific knowledgemunity. Yet while the pool 
a basic human right to acand governments recognizevirtually all societies 

such knowledge, scientific communities in many 
nations ex

cess and obtain 
perience considerable difficulties when trying to 

gain access to the STI com

channels: not being aware that information exists, 
not being able
 

munication 
 obtain
to find out where it exists, and not being able to 

pay the price for 


ing it are three of the most serious obstacles (Saracevic, 1979).
 

The cumulative effect of these difficulties on national 
science is noth

the rates and reasons for the rejection
ing short of devastating. A study of 

exdeveloping countries 


of scientific manuscripts found that authors from 


far higher rejection rates than authors in developed countries (57Z

perience 


and that they are faulted on specific points indicating 
that their
 

vs 17Z), 
problems are those of maintaining awareness of current research
 

major 

researchers experience


The study concluded that "the problems LDC
results. 
 inhibiting the 
in accessing scientific information are a major factor in 


and quantity of their own information output." (Gordon, 1979; McCarn,

quality 

STI systems is rationalized as the 
1981). The establishment of national ef

srategy to remedy the communication problems of the 
fective and economical 

scientific community.
 

(i.e.,

The discovery of a relationship between research/development 


generation) and industrial productivity, revealed by studies of
 knowledge 

agricultural and manufacturing industries (Mansfield, 

1980) which established
 
their firms isincrease in these industries and

that the rate of productivity 
the spent research and development, indicated

directly related to amount on 
may have a more general impact, one that af

that information and knowledge 
rate of economic growth. A substantial body of knowledge

fects the level and 
support of a correlation between
 has been gathered in recent years in 

pro
knowledge activities and productivity in general. Industries with high 

information expenditure per
ductivity have been shown to have a high level of 

have shown that unemployment of1980). investigationsemployee (Hayes, Other 
the information labor has consistently been lower than 

unemployment in either
 

sectors the national economy; and that 
the manufacturing or agricultural of 

(such as electronic
elements of the information sector
the high technology 
 ap
components, computers and telecommunications equipment) 

have experienced 


has the economy as a whole (Rubin, 1981).
preciably less price rise than 
have been demon-


High information needs of research-intensive technologies 


strated (Wolfe, 1974).
 

1 



These and other studies offer convincing support for the intuitive feel

ing that "high technology fields depend heavily on information, better 

management depends on good communication and good internal information 

and veil-informed workers may well bemanagement. systems, better educated 
sales and more productive, better information may well result in increased 

better relationship between product design and market needs," etc. (Hayes, 

1980). Conversely, poor access to or unavailability of information has a de

solving and decision making. The fact thattrimental effect on human problem 
knowledge and productivity makes
 an empirical relationship exists between 


scientific and technical information a national resource of enormous value, 

it is well-known that the rate of productivity growth affects the ratesince 
Advisors, 1979).of economic growth (Council of Economic 

indicator of the importance of knowledge sad information sur-Another 
faced with the hypothesis that an increase in economic growth is strongly as

sociated with an increase in the ratio of knowledge-producing labor to physi

cal labor (Machlup, 1962). Machlup's observation that the efficient organi

zation of production and goverrment seems to require an increasing portion of
 

labor going toward knowledge-related activities (in contrast to physical pro-


The 1976 report on the
duction activities) has since been amply borne out. 

strong statistical backing"information economy" of the United States offered 

has shifted from a manufacturingfor the hypothesis that the U.S. economy 

base to an information base, in which 46 percent of the 1977 gross national
 

product was attributable to the production and distribution of goods and ser

vices (Porat, 1977). Similar studies and comparable figures have been col

lected for other industrialized countries (OECD, 1980) as well as for some 

developing countries.
 

and in-
The widening recognition of the pervasive effects of knowledge 


formation is focusing national attention on the utility and value of informa

tion as'a resource, particularly as a broad array of human activities has 

been redefined as symbol manipulating, information-dependent processes. Jud

icious applications of information technology have been shown to increase the
 

The overall effect
cost effectiveness and productivity of these activities. 

of this trend has been the emergence of information services as a sector of 

the national economy, and the concomitant perception of information as not 

only a resource which is indispensable for cost-effective problem solving in 

all walks of life, but also as an economic comraodity.
 

The emerging relationship between information activities and economic
 

complex and yet poorly understood; nevertheless, there is no
development is 

evidence that it applies only to industrialized countries. To wit, 26.45
 

of Egypt is said to have constituted that
percent of professional labor 


country's information sector in 1976 (El-Haddad, 1981). Similarly, the pa

tern of growth of the information labor forcP - largely due to the growth of 

is likely to be similar in developingpublic and private bureaucracies 

countries (in the U.S., the bureaucracies account for 25 percent of the work
 

force). Thus while the chief preoccupation of many developing countries is
 

production and small industry manufacturing, they are in the prowith food 

cess 
of developing a nontrivial information sector. 

2 



and in-

CIhe rapid recognition of the importance and worth of knowledge 


on planning of STI sys
formation is having a significant impact the national 

as
 
Perhaps most importantly, these systems are beginning 

to be viewed 

tems. 


and are being plannedation sectors,elements of the emerging national infor 
the These 

so as to conform to the characteristics of latter. characteristics 
of those relevant to both developing 

are not yet well formed; howevsr, some 
the information sector 

and industrialized countries include the following: 1) 
overlapping categories: information generators and
 consists of two major, 


2) the information sector 
consumers; and information service industry; 

3) the governance of the information 
traverses the public/private boundary; 

sector parallels the respective governance modes of 
the private and public 

sectors; 4) the financing of the information service 
industry is pluralistic, 

with the public sector being the principal investor; 
5) information technolo

gy is the major factor shaping the design of information products and servi
exhibits characteristics6) the economics of the information sectorces; and 


of both regulated and free markets.
 

have numerous implications for the design of na
hese characteristics 


tional STI systems. The more important ones follow:
 

be based on the
of the national information system must

1) The foundations 
one of the basic societal goals is for 

philosophical conviction that 
each in

knowledge to become a desideratum whose worth is recognized by 

1980). The benefits that the possession of
 
dividual (El-Kholy, 

an automatic consequence df 
knowledge makes possible do not occur as 

socioeconomic
gaining access to knowledge; an esential condition for 

progress is for people to want knowledge and to waat 
to cultivate it. A
 

STI system therefore should function in an atmosphere that 
in

national 
 seek it,

duces people to want Inowledge, that prompts them to 

actively 


that encourages them to huaband it as an indispensable 
personal and
 

and 

social resource (Slamecka, 1979b).
 

2) In principle, the national STI system must strive to service all indivi

useful solving functions in the
 duals who perform socially problem 

In today's and particularly tomorrow's
 

domain of national development. 
assumes critical importance not
 

environment, optimum decision making 


only in science but in development, production, marketing, as well as in 

social and political management and administration. 

the government is to stimulate the development of the 
3) The proper role of 

and the provision of services through
information sector, to facilitate 

logical to
this sector. Earlier, governments considered it proper and 

systems which, becausenational informationdevelop, operate and govern 
support and sponsorship.

they are deficit-prone, required government 
role of government is to stimulate the development

Today the preferred 
to be the exclusive builder,

of information services; it no longer needs 
funder, and manager of these services, except in countries of 

operator, 

a very low level of development.
 

information" asdefinition of "scientific and technical4) The traditional 
literature of science is too restricted; it musc be rede

the research 
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fined to include other forms of knowledge. Two categories of knowledge
 

are important to development: problem solving knowledge, and cultural
 
solv-


The proper concern of national STI systems is problem
knowledge. 

There is much evidence that the knowledge needed most by
ing knowledge. 


experiential variety

problem solvers in developing countries is of the 


much of which is contained in proprietary repositories 
-

("know-how"), 

in the memory of human experts or the files of their 

organizations. The
 

and technical information" should be interpreted 
as
 

phrase "scientific 

being synonymous with "problem solving information." 

(It is so used in
 

this report.)
 

advanced information
 
The national STI system must make use of the most
5) 
technology appropriate to its fun'ttions. Information technology fuels
 

in
the information industry and it accelerates the process 

and rate of 

this technology has now
 

formation innovation. The development of 


reached another milestone: its use and application 
have become accessi-


Low cost, cheap "machine intelligence" moves
 ble to the non-expert. 

inexorably not only to the universi'.y and research laboratory but to the
 

Previously,

factory, the shop, the bank, the office, and even the home. 


and affluent coun
information technology relegated its use to expert 


the latest information technology is user
tries and institutions; 


and tran
friendly, user-operable, more reliable, relatively low-cost, 


By using this technology with judicious enthusiasm, national
 sportable. 

STI systems will contribute to the development of national information
 

sectors.
 

to portray salient characteris-
These introductory remarks have sought 

tics of the atmosphere within which Egypt proposes to develop 
the country's
 

modern system of problem-solving information services.
 



THE NATIONAL STI SYSTEM OF EGYPT 
CHAPTER II. OVERALL DESIGN OF 

use-

To provide a common platform for the discussions 

that follow, it is 

same basic and frequently used
 begin by delimiting the meaning of
ful to 


terms and phrases.
 

"Information resources" refers to the carriers of data, information, ex

two types: records stored ex
pertise, and knowledge. These carriers are of elecand 

ternally to the human mind on such media 

as paper, film, magnetic 

The term "information industry" refers to
 tronic devices; and human memory. the inforwhich husbandstl.e national economythat component of society and 

processes it into consumable
it generates information,
mation resources: 
 diverse informa
goods such as publications, and retails itvia 

an array of 

are problem solvers and
clientele"
The "information
tion services. 
 The sum of
 

decision-makers who are the consumers of the 
industry's products. 


information industry and its clientele is the 
national "information sec

the 

A key modus operandi of this sector is the construct 

"information sys
tor." 

tems." Whereas formal definitions of this construct are being attempted 

we may view it somewhat colloquially as organized sets of (e.g., IFIP, 1979), 
the components of the information industry attain
 which
operations through 


their roles (Woolston, 1980).
 

dif-

The phrase "national information system" evokes 

numerous concepts, 

to the function the system entails; the
 ferentiated primarily with regard 


content ithusbands, operates on or vends; and 
the structure of organizations 

One can thus speak of a national information system for cer

tain 
it compriseo. 

literature, a national information system 
of law enforfor support 


that keeps an inventory of valuable
 a national information systemcement, that
people or oil, and a national information system

comuodities such as 
of the national economy. All of these

and schedulesmaintains input output 
proper examples of national information systems in ex

and many others are 
istence today.
 

The phrase "national STI system" connotes, traditionally, 
a system of
 

for the scientific research and development community, 
based on the
 

services of
There exist numerous versions 

literature generated by that community. 


based on functional and structural options and differences.
 such a system, 

Examples of these follow. 

As regards functional alternatives, one may distinguish 
between informa

tion systems which facilitate the use of existing knowledge, versus those fa-


In the former category fall syscilitating the generation of new knowledge. 


tems that store organized records (libraries, databanks, 
full text databases,
 
systems that store 

computer-aided instruction systems), so-called 
"expert" 


problem solving expertise (describing real world 
problems and solutions), and
 

the gen"people" information systems. Information systems that facilitate 


eration of new knowledge (new solutions) are exemplified 
by computational fa

modeling, simulation, aggregate data

forecasting,
cilities (for weather 
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analysis, and similar), decision support systems, 
as well aq "artificial in

telligence" systems that have deductive 
capabilities.
 

Numerous alternatives also exist as regards 
structural considerations of
 

options facing the designer range from 
a single,


The
information systems. 
 of different
 
central institution on the one hand to 

institutional networks 

The range of permutations is
 and different modes of governance.
arrangement 


cons iderabl e. 

. Design Options and atioale 

Narrowing the choice of design options 
is accomplished by first specify-


The design of the
 
ing the rationale and objectives of the design effort. a
 
Egyptian national STI system described in this document has been 

guided by 


number of generic desiderata which, in 
toto, form an underlying rationale for
 

The more important of these desiderata are introduced
 
the proposed design. 

below. 

and social
the economic
exists to support

a) The national STI system 


Egypt, and those problem solvers who contribute 
to such
 

development of 

This statement has implications on the 

range of the clien
development. serinformation 
tele, the nature of information resources, the type of 

Relevant indicators and
 
access to the services.
vices, and priority of 


design guidelines have been produced by 
an analysis of Egyptian informa

tion requirements (Sarasohn, 1981).
 

The design should support the long-term 
evolution of the Egyptian na

b) 

Given the reality and importance of the in

tional information sector. 
 future
 
as a socioeconomic paradigm of present and 


formation sector 

Egypt, it is essential that national information 

services have the abil
the nationalits evolution. Consequently,

ity and property of enhancing 
STI system should possess an organization, functions, governance, 

and
 

the evolution of a
 
policies that are complementary to and 

supportive of 


national information sector.
 

the national system of STI services should 
contribute sig

r.) The design of 
problem solving knowledge into all
 nificantly to the penetration of 


evo-
The benefits of knowledge use and the 
strata of Egyptian society. 


lution of the information sector can be attained optimally 
only if in

staple of the Egyptian problem
formation becomes a basic, everyday 


solver. Information therefore must not be viewed or 
treated as a rare,
 

resource.
but as a fundamental, common 

hardly attainable commodity 

Whenever feasible and economical the information 

activity should be per

solving site.
formed as close as possible to the problem 

of theaid the penetrationof services shouldThe national system STId) 
newest information technologies into problem sol:ing 3ectors 

of Egypt. 
conditionaltechnology was 

Previously, the exploitation of information 
manpower
 

presence of highly skilled (and expensive) 
manpower 

on the 
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Egypt. latest
 
which has been, and will continue to be, scarce 

in The 


over the past three years, exhibits
developedinformation technology, 28 per
the property of being usable by a non-expert; 

coupled with the 

annual decrease of the cost of this technology 
(or, inversely, the 

cent 

equal increase in computational power per unit 

of cost), impressive com

putational information processing facilities 
can be used effectively, on
 

do possess advanced
 
a dispersed basis, and in environments that not 


technical, programming and system management skills and training. For
 

the first time, Egypt is truly able to take 
advantage of this technology
 

similar to those of countries that produce it. It is
 
on terms almost 


that the design of the national system of STI services capi
essential 
talize on this development to the greatest possible 

extent.
 

and enhance already

iystem must judiciously mobilize
e) The national STI 


elements of the country's internal information industry -- in
existing 
 information resour
formation professionals, information services, 

and 


prospect of capitalizing on these human, organizational, 
and
 

ces, The 
 eystem to
 
financial resources depends, however, on the 

ability of the 

The implemen

of the participating organizations.
preserve the autonomy 

of STI must thus embody straservicestation of the Egyptian system 
reward voluntary cooperation of existing or

tegies that stimulate and 
organizational


ganizations and agencies, without encroaching 
upon their 


autonomy.
 

f) The first phase of the implementation effort must assure that, at the 
nontrivial operational informa

end of that phase, there exist in Egypt 
as regards


tion services, and that these services be viable and 
stable 

The viability requirement implies stacontinuity of their operation. 

then in existence,


bility of all essential features of the STI system 
 governance,
namely the demand for services, quality of services, system 

and financial support. This desideratum affects such considerations as 

size of the initial system, the comprehensiveness of initial 
servi

the 

ces, and the system's governance.
 

2. Obiectives and Functijns 

a
 
overall goal of the proposed effort is to establish and maintain 


The 
national infrastructure for the husbanding and 

use by Egypt of scientific and
 

The key elements of such an infrastructure are a systechnical information. 

of nationwide services that effectively couple information-needing 

prob
tem and management

lem solvers with information resources, systematic 

provision 


a method of governance that assures continuity and
 of such resources, and 


stability of the system's operation.
 

system of STI services is to bring knowledge
The purpose of the national 

socioeconomic development of Egypt.
to bear on human problem solving in the 

This purpose will be accomplished by means of the 
following generic functions
 

of the national system: 
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communities re
a) 	 Intensive and pervasive "education" of problem solving 


garding the utility of informationt and dynamic marketing of information
 

services of the national system.
 

access to existing recorded knowledge by problem sol
b) 	 Facilitation of 


The national STI system will provide these users 
with procedural
 

vers. 

and technical assistance for locating and obtaining 

data and information
 

to their problem solving activities, regardless 
of whether the
 

releva t 

data and information are located in Egypt or abroad.
 

The organization and management of Egypt-produced 
scientific and techni

c) 

in and out of Egypt, of the


Better exploitation,
cal 	information. 
 be
 
knowledge produced and recorded in Egypt requires 

that this resource 


using modern database techniques, and intensystematically husbanded, 

sively disseminated.
 

2. Structure 

abound (Unesco,
information infrastructures
Discussions of national 

In gen

1974; Ackoff, 1976; Urquahardt, 1976; Gray, 1978; Grolier, 1979). 


eral, the objective is to structure the interactions and relationships of
 

parties and stakeholders in the national information enterprise into
 
various 

a "1system," and to provide a form of governance for the resulting structure.
 

the 	pro-

The three principal constituencies, or subsystems, 

comprising 


posed Egyptian STI system are a) information users, 
b) document repositories,
 

and c) information services. Their relationship is shown graphically in Fig

ure 1.
 

The component members of the Egyptian national STI system are autonomous
 

the public, government and private sector of Egypt. The
 organizations in 

design is predicated on the assumption that the 

organizations that are to
 
con

comprise this system are prepared to adhere to certain common rules 
of 
through


Coherent evolution and performance are attained 
duct 	and procedure. 

set of "social contracts" among the member organizations, 

a set of agreed
a 
 of governance and
 
upon operating procedures and protocols, and a mechanism 


funding. Since membership and participation in the national system are
 

its government must be participatory rather than au
voluntary, the form of 


The recommended form of governance, detailed in Chapter 
V, also
 

thoritarian. 

encompasses such common functions as methodological 

assistance and manpower
 

development.
 

orientation;

The proposed macro-structure emphasizes a user and 

service 


is open-ended as regards system size and complexity; 
its functions do not
 

it 
 as 

compete with other types of systems in the information sector (such li

and computer networks); and it is hospitable to future information rebrary 
 that com
quirements of the user community and, indeed, to the expansion of 


munity.
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are 	 further character-
The three subsystems of the national STI system 

ized below. 

a) The Se-vices Subsys 

is the linkage coupling
pivotal function of the national STI system
The 

user community with repositories of 
 documents and 
members of the information 

information resources. The need for these in
expertise that comprise global 

the vastness and complexity of these resouris given byformation services 
ces.
 

The subsystem of information services is comprised of an open number of 

the public, governmental or
that may belong to 

autonomous organizations 


these organ
private sectors. The initial principal function and mandate of 


izations is the
 

databases scientific and techno
i) 	 development and maintenance of of 

and relevant to their clien
logical information produced in Egypt 


tele;
 

ii) 	 searching of databases located in Egypt and abroad;
 

for 	document delivery from Egyptian and
 
iii) mediation of requests 


foreign repositories;
 

iv) production and diatribution of specific products emanating 
from the 

contents of such databases; 

v) 	 referral services for information requests and needs 
that cannot be
 

met through one of the above services; and 

each ser
vi) 	building up user clientele in the sphere of activity of 


vice.
 

Chapter III. 
More 	 technical descriptions of these services are given in 

These six functions are intended to be implemented at the outset; a fu

to be expected. The particularly useful and ture expansion of services is 
the 	 purpose of 

urgent future information service is "information analysis," 

is to assist the problem solver by synthesizing, 
evaluating and inter

which 

to the probltm (Carroll, 7980).

preting the data and information relevant 

This advanced form of information service is very desirable in Egypt, but it 
as well as in the 

requires dual competence: in professional information work 
service inProvision of information analysis

subject of the problem domain. 
Egypt is contingent on first training such professional 

personnel.
 

are also likely to license 
In the future, selected information services 

bring them to Egypt, and operate them locally.
foreign-produced databases, 

of this service becomes favorable when the total cost of such 
The economics 

cost 	of using the databases remotely (abroad); an operation is less than the 
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of searches carried out per year.
this is clearly a function of the number 

the large foreign bibliographic da-
As will be shown in Chapter III, none of 

a million records) have currently an Egyptian clien
tabases (containing over 

them under license in 
tele large enough to justify the economics of operating 

Egypt. 

subsystem information services,
As the first step toward developing a of 

(up to six) of fully operational 
it is proposed to establish a small number 

recommended
seven user constituencies
A list of
model information services. 
served by these services and based on priority areas of Egypt's so

to be 
given in Figure 2. It is recommended to proceed,

iscioeconomic development 
the earliest time possible, as follows: 

1) screen a number of agencies or
 
at for 
organizations active in each of the subject 

areas selected as candidates 
2)been developed); 

the service (an extensive list of evaluation criteria has 
infor

contract with the chosen organizations or 
agencies to organize public 


their respective constituencies of problem 
solvers; 3)
 

mation services for 

organizations methodologically, financially, and
 

assist the agencies or 


through personnel training to develop such 
a service.
 

site becomes ap-
The approximate scope of operations of each service 

Table 1 shows the minimal initial staffing
 parent from Table 1 and Figure 3. 
 the requirements for
 
for each service site, and Figure 3 showsrecommended 

physical space (about 450 square meters), 
and exemplifies the physical organ-


The personnel and space requirements are 
based on the
 

ization of activities. 

following assumptions: each information service will 

build, during the first
 

three years, several small databases relevant 
to its constituency; the demand
 

for searching foreign-based databases will average, during the first 
three
 

years, 500 requests annually per site; and 
each service will engage in inten

sive marketing efforts, and some publishing.
 

b) The User Subsystem 

varied purposes. One way of ca-
Human interaction with information has 

it is to consider the behavioral goals of individuals interacting
tegorizing solvthree types: problem
with information. Such goals may be said to be of 

Each of these imposes different consideraing, learning, and entertainment. 
 From the
information. 

tions on the individual's interaction with 

data and 


of the national STI system, proolem solving 
is the critical func

standpoint 

solutions to socioeconomic problems depends
 

tion, because the quality of 
 Problem solversdata and information.
strongly on interaction with quality 

national STI services at 
should be given highest priority by the Egyptian 


this time.
 

user subsystem is then comprised of individual problem
The information 

solvers who current or potential users of information services and/or 
are 

Whereas traditional STI systems tend to serve 
consumers of information. the intentare scientists or engineers,
predominantly users who by profession 

directly or indirectly, the 
of the Egyptian national STI syst-a is to serve, 

manager (policy maker,of problem solvers: i) the 
following categories 


the professional practitioner

business and government decision maker); ii) 
 iii) the resear
(engineer, physician, planner, educator, farmer, etc.), 

and 
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FIGURE 2. PRIORITY SECTORS
 

SECTORS SUBJECTS 

AGRICULTURE COTTON 
WHEAT 
RICE 
SUGAR CANE 
FISHERIES 
LIVESTOCK 
LAND RECLAMATION 
IRRIGATION 

ENERGY PETROLEUM 
ELECTRICITY (NUCLEAR, THERMAL, HYDRO, SOLAR) 
GAS 

HUMAN SETTLEMENTS URBAN PLANNING 
HOUSING 
RECONSTRUCT ION 

INDUSTRY TEXTILE INDUSTRY 
FOODS INDUSTRY 
ENGINEERING INDUSTRY 
CHEMICAL INDUSTRY 
METALLURGICAL INDUSTRY 

MEDICINE AND HEALTH CARE MEDICINE 
PHARMACOLOGY 
VETERINARY MEDICINE 
PUBLIC HEALTH 

SCIENCE AND ENGINEERING NATURAL SCIENCES 
ENGINEERING 
BEHAVIORAL SCIENCES, INCLUDING MANAGEMENT 
SOCIAL SCIENCES 

TRANSPORTATION AND TRANSPORTATION (RIVER, ROADS, RAILWAYS, AIR, 

COMMUNICATIONS MARITIME, SUEZ CANAL, PORTS) 
TELECOMMUN ICAT IONS 
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TABLE 1. INITIAL STAFF OF AN INFORMATION SERVICE
 

FULL-TIME EMPLOYEES
FUNCT ION PROFESS IONAL SEMIPROFESSIONAL CLERICAL
 

ADMINISTRATION
 
1
DIRECTOR 


1SECRETARY (WORD PROCESSING) 

TYPIST, TELEX OPERATOR
 
CLERICAL (MAIL ROOM, REPROGRAPHY 

0.5
 

DATABASE DEVELOPME'NT*
 
IPROOFREADING, VOCABULARY DEVELOPMENT 

2 1


DATA COLLECTION, ITEM DESCRIPTION 

1
DATA ENTRY** 
 0.5
 

TYPING, CLERICAL 


DATABASE SEARCH ING***/DOCUMENT
 
PROVISION
 

2
SEARCH FORMULATION, EXECUTION 

I
MAINTENANCE OF COMPUTER FILES 
 0.5
 

DOCUMENT DELIVERY SERVICE 


LIBRARY
 

REFERENCE COLLECTION, REFERRAL
 
SERVICE
 

TYPING, CLERICAL
 

PUBLISHING
 

COPY WRITING, COMPOSITION
 

MARKET DEVELOPMENT 

SERVICE REPRESENTATION, USER TRAINING 2 
0.5
 

TYPING, CLERICAL 


COMPUTER ROOM 
1
SYSTEM EXPERT/INSTRUCTOR 


EFFORT MAY BE NEEDED FORADDITIONAL EXTERNAL*DEPENDING ON DATABASE TYPE, 
DATA COLLECTION. 

**AVERAGE INPUT RATE = 50 KEYSTROKES/MIN (EXCLUDING CORRECTIONS). 

***ASSUMES LESS THAN 5 REQUESTS/DAY FOR RETROSPECTIVE 
SEARCH OF DATABASES 

OUTSIDE EGYPT.
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cher (natural and social scientists). The constituency of the user subsystem
 

does not include at this time the general public. This omission is of course
 

not intended to preclude access to information by the Egyptian 
public; rather
 

the

is a matter of setting initial priorities, as well as a reflection ofit 


use of scientific

relative lack of readiness of the general public to make 


and technological information. 

the user subsystem.
Cumulatively, individual problem solvers comprise 

allows them to ieract freely and directly
While in principle the system 

with all elements of the other two subsystems (information 
services and docu

is likely to have two 
ment repositories), in practice such interaction 


subject

characteristics: the users will cluster according to problem 

solving 


to relate more strongly to one information 
areas; 	 and each cluster will tend 

and repository than to others. Conversely, each information service
service 

to have 	a "natural" clientele within the user sub
and repository may be said 
system. Appendices A-1 through A-7 tentatively identify the primary and
 

secondary clienteles of each of the recommended initial information 
services.
 

subsector

Concretizing of a visible, institutionalized information user 

Clearly, it is not always practical for informa
is of 	crucial importance. 

tion services to build up a clientele by contacting individually all problem
 

solvers; nor is it likely that the majority of problem solvers will be in in

the information service. The strategy of the
dividual, direct contact with 

thus will be to assist in the establishment of "service
information services 

(information officers, "gatekeepers" and similar functions)representatives" 
in large and medium size organizations and agencies, amounting to an exten

sion of 	the information service into client organizations. These extensions 

be operated (funded and staffed) by personnel of the parent organizaare to 

tions, not by the information service.
 

the categories of potentially the most effective

Table 2 shows 


"representatives" of information services in their respective local settings. 

long-term goal is to gradually infuse certain information service func-
The 

itself, so as to allow the national informationtions into the user community 
focus mostly national information resources. Such a

services to 	 on managing 
the problem solving community is

permeation of informational functions into 
an essential as well as an effective strategy for raising the inclination 

of
 

Egyptian problem solvers to use information. 

c The 	 Document RepositorZ Subsvstem 

activities in so-
Data and information that support problem solving 

cannot 	be fully enumerated. Usual categorizations
cioeconomic development 

(Saracevic, 1979) are in terms of
 

eded: policy and management information ena
i) levels of information 

choices 	(of alternate strategies, negotiation
bling decisions on 

etc.), scientific and technical information enablingcapabilities, 

training, and operational information enatechnical decisions and 

bling production and services;
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TABLE 2. INFORMATION SERVICE AGENTS
 

PRIORITY CLIENTELE 


PLANNING, GOVERNMENT AGENCIES 


RESEARCH INSTITUTIONS 


PUBLIC CORPORATIONS 


UNIVERSITIES 


SCIENTIFIC/PROFESSIONAL SOCIETIES 


SERVICE AGENTS
 

INFORMATION UNIT
 

LIBRARY
 

INFORMA-'ON UNIT
 

LIBRARY
 

EDITORS
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ii) neccesari Akagyj34j3 "know-why" information (more scientifically 

oriented, generally readily found in the literature and easily
 
oriented,
transferrable), i"know-how" information (more technically 


readily found in the literature, and hard to transfer), and
 not so 

"show how" information (operational, training, maintenance, etc.
 

not found in the literature, in need of repackaging, and hardest to
 

transfer); and 

sources (the open

iii) sources of information: formal information 

literature, report literature, abstracting and indexing services, 
contacts, con

databanks), informal information sources (personal 


sultants, meetings, invisible colleges), and specialized or negoti

able information sources (operational information, 
surveys, statis

tics, data on industrial processes and products).
 

1976) distinguishes between
 
A still different categorization (Ackoff, 


i) primary: messages beof recorded transmittable 'messages":
three types 

lieved by their producers to convey information not previously communicated
 

(for example, papers and patents reporting new findings); 
ii) secondary: mes

sages about primary messages which affect awareness of 
their existence and
 

availability (for example, bibliographies and indexes); and iii) tertiary:
 

(for example, abstracts, re
messages about the content of other messages 


views, digests, state-of-the-art papers).
 

deliver
 
An essential function of the Egyptian national STI system 

is to 


copies of the primary information sources (called here 
"documents" and incor

identified and
 
porating journal papers, reports, patents, tapes, data, 

etc.) 

The procurement, organization,
requested by users of information services. 
 func

reproduction, and delivery of these primary information 
sources is the 


Although a large percentage of
 tion of the document repository subsystem. 


such documents is not mailable in Egypt and will have to be 
imported, a cer

percentage of essential or frequently required information 
sources must
 

tain 

be maintained within the country.
 

One option

There are two strategies available to create this subsystem. 


the function to a single organization, and to build a central
 is to assign 
 a distri
repository of primary STI sources; the other option is to construct 


subsystem comprised of a number of participating repository organizabuted 

Assuming that a
 

tions operating in a collaborative mode (McDonald, 1981). 


certain minimal level of cooperation among selected Egyptian 
libraries is at

its
 
tainable, the latter strategy is highly preferable, primarily because of 


now seen as an abresource-sharing effect. Information resource sharing is 


solute national necessity (Black, 1981).
 

The proposed document repository subsector of the national 
STI system of
 

Egypt consists of a small number of selected Egyptian libraries 
whose collec

to
 
tions contain a high proportion of primary STI sources, and which 

consent 

Natural can

make these collections available to the national system users. 

libraries,


didates for membership in this subsystem are academic and special 

The number of such organizations
and special collections (such as patents). 


is subject to
 
in the system will be relatively small, and their selection 


their meeting the criterion of being able and willing to share their infor

mation resources with the user subsystem.
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The document repository subsystem is also the ideal 
vehicle for systema

Egypt's STI resources, as described in more detail 
in
 

tically strengthening 

Chapter IV.
 

fol-

The recommended strategy to develop this subsystem 

consists of the 


libraries for membership in the subsys
lowing steps: i) determine candidate 

to become document repositorythe selected librariestem; ii) contract with libraries to 
nodes in t1he Egyptian national STI system; and iii) assist these 

delivery services.implement document 

18
 



OF THE NATIONAL STI SYSTEMCHAPTER III. INFORMATION SERVICES 

This chapter discusses functional specifications 
and cost estimates of
 

The
 
provided by the Egyptian national STI system.
initial services to be 

terms used frequently in this chapter. 
following are definitions of several 

data, in natural- and/or artificial- language, in 
Database: a file of 

digital form.
 

the user the the ul
intended to present to 

Source database: a database 
contains "primary" information (e.g., full 

timate information source; 


text of documents, original survey data, 
etc.).
 

to ultimate
 
a database intended to refer the user 
Reference database: 


contains secondary information (e.g.,

information sources; 


sources,
information
inventories of

abstract/citations of documents, 


etc.)
 

a reference database containing surrogates of
 
Bibliographic database: 

documents
 

search.longitudinal databaseanRetrospective search: on-demand, 

a database search conducted in interactive, real-time
 
Online search: 


mode.
 

covering recent
 a rec.urrent database search 
Current awareness search: 


additions to the database.
 

against a data-

Search output: the product of running a search query 


base.
 

current awarenessof Information): ser-
SDI (Selective Dissemination 


users.
vice, distributed to selected 

pages of
 
Current contents: a service providing photocopies 

of contents 


other documents received (all or aelected).
journals or 


an internally produced publication containing 
output of data-


Bulletin: 

base searches, news and other materials.
 

each service site
 
The specific information services to be provided 

by 


are: database development; searching of local and foreign databases; document
 

the five functions is
 
service; and publishing. Each of

delivery; referral 
The chapter begins with a discussion of
 in more detail below.
discussed 


strategies for building up or strengthening 
the clientele of each information
 

and it concludes with a section on the information 
technology to be
 

service, 

provided for and used by each service site.
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1,. gie Develoment
 

an Egyptian clientele for the 
of developingThe overwhelming importance 

conditioning it to use problef-solving
services andproposed information of 

the analysis of Egyptian 
information more intensively has 

been highlighted by 
from this analysis states

the concluionsneeds and uses. One of
information 
(Sarasohn, 1981):
 

acksurvey respondentsuser requirementsA majority (56%) of 

nowledge that information is essential or at least important 
in
 

it was not
 
their work. A significant number said, however, 

that 
inand teachers answeredthe professorsimportant; almost half of 

this vein. 

of the projects 
study of the Five-Year-Plan showed that many

The hence, upon new informa
"new technology" and,

dependent uponare respondents, in-
But in discussing their needs with 

survey

tion. that informationwith a skepticism
terviewers were frequently faced 

could be useful.
 

rational explana
were pursued further for a 

These contradictions 
answer seems to be that a generation 

of managers, pro
tion. The and others have
 
fessionals, government administrators, 

teachers 

the lack of adequate infor

are at work handicapped by
growrn up and 

They have become accustomed to being 
frustrated. 

mation resources. 
to have valid sources of information made 

They no longer expect 
many of them have ceased co seek 

to them. As a result,available to a level thatsucceed in their work 
or use new information. They or by ex
may be limited by knowledge they have personally gained 


their immediate coworkers.
perience of 

out and/or use information is a 
to seekThe lack of propensity 

its roots are both cultural and economic
 unique to Egypt;
phenomenon not reasons:
 
Problem solvers exhibit such a lack 

for various 

(Slanmecka, 1979b). unaware of the existence

for information;be unaware of their need forthey may 
find existing information; unaccustomed 

to ask 

unable to
of information; 

cautious about appearing inquisitive; 
disinterested in learning; 

assistance; in problem solving; conditioned, 
not encouraged to exhibit innovativeness 
 that they 

on rote memorizing during schooling, to believe 
through emphasis memory; or sim

only problems whose solutions they recall from 
should address 

passive personality.ply because they are of 

To make a perceptible change in 
these predispositions of problem 

solvers
 

In Egypt, this effort should
 
a truly massive and long-term effort. 
requires 


have two primary and strong loci: 
the governance organization of 

the national
 

STI system, and the information servicos 
of the national STI system.
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ation Services
through Inf 
a. Clientele D 

Two major approaches are reccmmended for each information service to
 

build up its clientele and to stimulate the use 
of its services.
 

to establish
 
First, and foremost, each information service 

should seek 


within major organizations of potential clients 
(such as large
 

presence 
 departments of
its 
universities, professional societies,


production plants, 

As the choice and appointment


government) in the form of "liaison officers." 


of such officers are the prerogative of the 
client organizations, it is man

this effort be pursued via the management level, 
and that it be
 

that 
 the
datory development of 

visibly supported by the agency coordinating 

the early 


Egyptian STI system.
 

infor-

The objective of this effort is the gradual 

development, by each 


service within its subject realm, of a network 
of information "exten

mation 

sion agents." The functions of the latter are to provide direct 

linkage with
 
attractingavailable information services,users, promotingin-house end by 

problem solvers to avail themselves of such services, and assisting 
in inter

preting users' needs.
 

on in-

The development of this extension network will very likely rely 


ser
such as free training of the liaison officers, 

reduced cost of 

centives 
 possibly assistance in
 
vice, free provision of tools such as thesauri, 

and 

access to the
 

the procurement and installation of online terminals 
for Clirect 


Each information service will
 
information service network and its databases. 


wish to keep its community of liaison officers effective through 
periodic
 

training sessions, frequent visits, meetings for 
exchanging expeiiences, and
 

supply of working tools and public relations materials.
 

an intensive marketing

Second, each information service should pursue 


those segments of its potential markets which are unlikely to eseffort in 

tablish liaison offices (because of small size, 

geographic dispersion, etc.).
 

Upon its establishment each information service should develop an in-depth
 

potential clientele, and compile a
 
regional or nationwide profile of its 


With optional assistance from the
 directory of potential user organizations. 
 service
the national STI system, each 

agency coordinating the development of 
 sales incenrelations materials, design
will then develop appropriate public 

extent commensurate 

tives, etc., so as to penetrate this market to an 

with
 

its ability to serve it.
 

initial em-

Two full-time "marketing specialists" are recommended 

for 

The training of these specialists is
 ployment by each information service. 
 of the
 

to be provided centrally by the agency coordinating 
the development 


national STI system; the latter agency should also monitor, 
advise and assist
 

notwith
the marketing staffs to carry out their functions. 

This assistance 


standing, the responsibility for the development of the user 
clientele rests
 

large

with the information services, and their success shall 

determine, to a 


the key objective of the national STI system development 


extent, whether 

- will be attained.
 

to bring information to bear on problem solving 
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t .nal Governance Organiz
b. Clientele Develoyment throu
g h the 


a func-

Whereas the development of markets for information 

services is 


of the service organizations, the agency responsible for the governance
 tion 

of the 	national STI system should formulate 

and execute long-term approaches
 
use 

raising the proclivity of Egyptian problem-solvers to informa
aimed 	 at 

selection of these approaches is an Egyptian prero
tion. 	The formulation or 


cannot 	be prescribed by outsiders: 
the strategies must be suit

gative that 	 milieu.
 
adaptable to the Egyptian cultural, 

social and political 

able for or 	 so as to
 

a list 	of possible strategies and 
tools, 


One may, however, provide 

for their appropriateness,
 

facilitate the Egyptian task of evaluating 
them 


Such a 	list includes the following:
 potential, and applicability. 


regarding
 
Inducing change within the educational 

system of Egypt 

i. 


education for problem solving.
 

to promoteand trade associations 
Using the venue of professionalii. 

information use.
 

consul"information engineering"
Stimulating the development of
iii. 
 enand as private-sector
organizations
tants within large 


trepreneurs.
 

industri-

Inducing extension service agents in 

the agricultural,

iv. 


al, and health sectors to utilize information 
services.
 

to promulgate the dissemina-

Working through chambers of commerce 
v. 

tion and use of information.
 

Motivatirg club, hobby and paramilitary 
organizations to publi

vi. 

services.the utility of informationcize 

information
 
Increasing the effectiveness of product 

salesmen by

vii. 


backup.
 

as in"information gatekeepers"

Nurturing the development of
viii. 

tracompany communicator s. 

via masscampaigns

Sponsoring advertising and public relations
ix. 

communications media.
 

x. 	 Instituting programs of rewards and awards 
for exemplary usage of
 

information.
 

the national
 
Some guidelines are available to aid 

the agency governing 


STI system to select and pursue means 
for inducing information awareness into
 

the Egyptian environment (Wilson, 1980).
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take place
basis, the central and essential thrust must

On a long-term 
As the information ser

in the educational system and institutions of Egypt. 

introduction
 

vice network reaches universities and technical 
schools, formal 


of faculties and students to the use of these services should become part of
 
of classroom and
 

the curricula of higher education, preferably 
in the form 


for such courses exist (Evans, 1977;
 laboratory instruction; ample models 


Bourne, 1980).
 

Obviously, Egypt should be prepared to bear 
significant costs associated
 

long-term efforts to raise the propensity of 
Egyptian


with the short- and 

This investment is absolutely

the use of information.problem solvers for An impact 
mandatory, even though its effectiveness is 

not eauily measurable. 

usage of information servi

of these efforts may be reflected in an increased 
a higher quality human probhowever, is o 

ces; the ultimate effect sought, 

lem solving. 

2.Database D 

of information service of the na-
One of the important functions each 

to the collection, organization and sys
tional STI system is to contribute 

The ob
tematization of data generated in Egypt and/or 

pertaining to Egypt. 


husbanding domestic information resources exceeds 
by far the ob

jective of 

jective of any single project, even that of 

the national system: the variety,
 

volume and complexity of these resourtes, combined 
with the inherent impossi

an
renders such 

bility of anticipatIng all uses and relationships 

of data, 


It is essential therefore to delimit and give some
 objective Sisyphean. 

direction to the efforts of the information 

service nodes iu this area.
 

systematizing

The principal state-of-the-art vehicle for 

organizing and 

The term refers to any
 

collections of data are machine-readable 
"databases." 


and organized for specified purpose,
a 

collection of such data gathered 


the data is represented in natural language (e.g., Arabic, English),

whether 
 A definitive taxonomy
 
an artificial language (numbers, graphics), 

or both. 


databases is wanting and may elude the discipline 
for some time (cf., Ro

of 
 "referhowever, between 

land, 1982). A useful distinction has been made, 


ence" and "source" databases (Wanger, 1980).
 

Reference databases are those that refer to a primary 
source of complete
 

two different types of data: "bibliographic,"
encompass
information. They 
 "re

descriptions of projects, institutions, activities,

which contain abstracts and/or citations of the primary literature; and 


ferral," which contain 

the expertise of individuals, and other non-print 

sources.
 

source
 
Source databases are those that themselves contain 

the primary or 


a much more varied set of data: numeric, conencompass
information. They 
 sum
taining numeric values from original surveys 

and/or data that have been 


marized or statistically manipulated; textual-numeric, containing records
 

with fields of textual information, numeric information, 
or both; properties,
 

containing dictionary or handbook-type chemical and physical 
data; and full
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an item or some primary

text, containing records of the complete text of 


source. 

guided

In Egypt, as elsewhere, the database building activity 

should be 


defined needs of the user communities. The latter, be
principally by the 


their work, may be expectpurposes of cause of differences in the nature and 

ed to make use of both source and ieference databases. 
It is therefore inap

the national
 
a priori, the database-building role of 
propriate to restrict, 


a number of considerations, it is
 On the 	other hand, because of
STI system. 

desirable to recommend directions for its initial 

database-building activity.
 

These considerations include the following:
 

i) 	 An existing organization, the Central Agency 
for Public Mobiliza

tion and Statistics (CAPMAS) of the Ministry of Planning, 
is al

certain national source
 
ready mandated to develop and maintain 


CAPMAS 	is in the process of providing
(statistical) databases. 

avail

access to these files which will, presumably, 
become also 

to the nodes of the national STI services. By the same to
able 

services to embark on the development
ken any plans of these of 

source databases must be coordinated with demographic or other 

responsiis to assist compatibly CAPMAS'sCAPMAS; the objective 

bility 	rather than to duplicate or overlap with 
it.
 

Another agency, the National Information and Documentation 
Centre
 

ii) 
(NIDOC) of the Academy of Scientific Research and Technology, has
 

had a mandate to develop and maintain databases 
of the scientific
 

As of this
 
and technical research literature produced in Egypt. 


a registry

time work on such a database has not begun at 

NIDOC; 


of agricultural publications issued in Egypt, being 
maintained at
 

the Ministry of Agriculture as part of an international 
project,
 

The development of a
 is the 	only continuing effort in this area. 
 technical
 
public database of Egypt-produced scientific and 


literature should thus have a high priority.
 

being 	recommended for the initial
 
iii) 	 The information technology 


operation of each information service node is sufficient to 
sup-


Since 	 this technology is
 
port small to medium-size databases. 


new in the environment of the national STI system, and since 
it
 

as possithat it be put to effective use as rapidlyis desirable 
nodes would be well-advised not to 

ble, the information service 
huge efforts
 

undertake initially database projects that require 


in data gathering, verification, and compilation.
 

The financial resources available for the three-year 
implementa

iv) 

insufficient for undertion phase of the national STI system are 


Such databases and
 
taking the development of large databases. 


information systems (for example, the contemplated investment in

formation service) have to be built outside the current 
budget of
 

STI system project, although the efforts should be
 the national 

coordinated. 
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the prudent database buildingabove considerations,
In view of the 

incipient national information service nodes is likely to
 direction of the 


Although the determination
 
focus on reference rather than source databases. 


the number of databases to be built, and of 
their scope and content, will
 

of 

following suggestions are
 

have to be made by each information service, 
the 


offered.
 

a. Referr Databases
 

Table 13 (in Section 5 of this chapter) lists some 
of the referral data-


The data
may be needed by the respective information services. 
bases that 
 verification, and
 

bases differ in size, in difficulty of data gathering 
and 


there
in the frequency of updating. No attempt is being made in this study, 


information ser
fore, tc design or discuss these databases in 

detail; each 

these (and


vice is expected, however, to evaluate the utility 
and urgency of 


with
 
other) databases, and to assess the manpower 

effort and cost associated 


data gathering, evaluation, compilation, entry 
and dissemination.
 

use
 
To the extent possible, the national STI system 

of Egypt intends to 


eatabase technology, as described in Section 7 of this chapter,
 
a standard 

for the maintenance of the databases developed under 

its auspices.
 

b: Ribliograo!i-_ Database 

It is strongly advocated that the national STI system 
also undertake the
 

surroa bibliographic database consisting of 
compilation and maintenance of 


gates of primary scientific and technical publications 
generated in Egypt.
 

purpose, scope, flow of operations, and estimated 
costs are described in
 

The 

this section.
 

This databage should be built and maintained cooperatively 
by the infor

science and engineering, agriculture, biomedicine, 
and
 

mation services for 


industry, each processing its respective segment 
of the literature. While it 

-- to have such a dataand initially probably more efficient
is possible 
base generated and maintained by a single organization, 

the strong reason for
 

producing it cooperatively from the outset is 
to gain experience with distri

the major

buted database technology. As discussed more amply in Section 7, 


new direction of database technology development 
is in the area of distribut-


The Egyptian national S.'I system has an excellent opportunity

ed databases. 
 to join the avant-garde of 
to employ this technology from the outseL, "d so 

the next database generation.
 

a record, in machine
 
The proposed bibliographic database will provide 


selected Egyptian publications.
form, of citations and brief summaries of 

to produce printed indexes
 

The principal uses of this database are twofold: 
 and sale (as
distribution

and current awareness bulletins for general 


bibliographic sear
described in Section 6 of this chapter), and to 

conduct 

build 

specific topics. While several information services will each 
ches on 
their subject portion of the database, the distributed components will be
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be mounted in
 
periodically merged into one database 

whose copies will then 


In this manner all infora-tion services will 
be
 

full at all service sites. 
 the
 
able to offer search services to their clients 

using identical copies of 

con

database. (Distributed database access, transparent 
to the user, is not 


templated at this time due to lack of suitable telecommunications.)
 

of the infor-

Final coverage selection is 	to be determined 

by consensus 


The following considerations should be 
taken
 

service sites involved.
mation 

into account.
 

scientific, technical and
 
It is estimated that the number of Egyptian 


Some of those that appear in En
trade publications is in the low hundreds. 
 covered by international
 
glish (such as the major research journals) are 


It is not desirable to compete with these
 abstracting and indexing services. surpass them in
 
international services unless Egypt 

is prepared to meet or 

by more timely coverage -

quality of abstracting and indexing, or 
terms of On the other hand, it is of
 
both being unrealistic goals in the short 

run. 

maintain and publicize a directory of 

the
 
to create,
importance to Egypt 	

and other applied fields.
technical

country's printed output in 	science, 


implies that the database should contain 
surrogates of both English and
 

This 

Arabic language documents.
 

the coun-

Since all of these publications are easily 

obtainable within 


it is possible to relax somewhat the quality 
of abstracting and index

try, 
 containing "annota
ing, and to concentrate on generating a 

timely database 

of what the document is about) rather
 

tions" (brief, indicative summaries 


than exact and extensive abstracts.
 

The flow of steps required to add a bibliographic 
surrogate to the data-


While most of the steps are self-explanatory,

base is shown in Appendix B-1. 


a few may require additional comment.
 

aid the
 
The purpose of the subject classification 

of a document is to 


the printed product or products that will 
be generated from
 

organization of 

the database (as discussed in Section 6).
 

infor-

A standard bibliographic citation form should 

be employed by all 


of the national system that 	will handle bibliographic 
data

mation services 

An acceptable standard for machine readable 

bibliographic decriptions
 
bases. 

was issued by Unesco (Martin, 1974); while 

in principle being a specification
 

manual for formatting bibliographic information 
for exchange in magnetic tape
 

includes stipulations relating to the preparation 
of bibliographic
 

form, it 
 and dissertations,
 
records, and covers serials, monographs, 

reports, theses 

For serial titles, the ISBD 	standard
 conference publications.
patents, and 


(IFLA, 1977) is recommended.
 

two languages, Arabic
 
It is intended that the bibliographic 

database use 


English. The surrogates of the document will appear 
in the database in
 

and 	 of
titles 

the language of that document (Arabic 

or English) except that the 


Arabic language documents should also 
have the citation entered in an English
 

translation, so as to indicate the document 
contents for non-Arabic users.
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Each document surrogate will contain an annotation in lieu of the. 
is availthe document (if a summary or abstract

abstract, either taken from 
the language of the document. The in

able) or prepared by the abstractor in 
are(10, 1976) or the Ar.trican standard (ANSI, 1971)

ternational standard 
abstracts.

appropriate guides to the preparation of indicative 

form is to be developed for recording document surrogates for 
A common 

design of the form should facilitate online data 
input in the computer. The 

entry software 
entry clerks, and be compatible with the data

keyboarding by 
referenced in Section 7.
 

The indexing function involves decisions regarding the indexing language 
STI will be 

and terminology. Since the bibliographic database of Egyptian 

small (on the order of thousands of documents), the use of umodified subject 

for fields like chemistry, engineering, etc. is inap
thesauri that exist 

of indexing terms. Un
propriate, inasmuch as they contain too large numbers 

enfor the 
fortunately, an adequate, internationally accepted macrothesaurus 

tire domain of science and ergineering does not exist. The next best way is
 

to generate its own thesaurus of terms in En
for each information service 

glioh (Unisist, 1973), with the assistance of existing 
relevant thesauri, and
 

The suggested procedure for
it into Arabic (Austin, 1980).
then translate 
 For a
 
the development of such bilingual thesauri is shown 

in Appendix B-2. 


field (e.g., pure science, engineering, medicine, agriculture) the
 given 
 service operation.

thesauri can be reasonably well firmed up in 12 months 

of 


present a fortunate exception in that an English/Arabic 
ma-


Social sciences 

crothesaurus for this field already exists (Macrothesaurus, 1979).
 

Elements of the database that pertain to English-language 
documents is

and into internatinal abstracting
sued in Egypt may constitute also input 

dexing services (a la the current collaboration with AGRIS). Each service 
to be included, and it may

site will have to determine which documents are so 
possi

the appropriate abstracting guide and indexing thesaurus,
have to use 

bly having to augment initially assigned indexing terms.
 

offered as guidelines to estimating the manareThe following figures 
required to generate a bibliographic database of Egyptpower and cost 


produced scientific and technical literature. 

costs of preparing an 
In 1980, representative industrial-country 

it in a database were about $21 (Williams, 1981).
abstract and entering 

activi-

Table 3, which shows the distribution of this figure 

among different 
la(or $15) is accounted for by

ties, implies that approximately 70 percent 
salary of an information 

costs. Taking the average industrial-countrybor 
$10/hour plus overhead, the average man-effort per

professional to be 

that this level of efficiency

is less than one hour. It is unlikelyabstract is morein Egypt; perhaps four hours of effort 
can be initially attained 

a trained Egyptian profes
realistic. Assuming the average hourly wage of 

will be $3, and non-labor costs in Egypt to be comparable 
to those in
 

sional 
 Egyp
industrial countries (approximately $7 per abstract), 

we calculate the 


tian cost for adding an abstract to the database Lo be $19.
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TABLE 3. LARGE DATABASE CREATION: DISTRIBUTION OF COSTS
 

LABOR (%) NON-LABOR (%) TOTAL (%) 

INPUT
 

2.4 4.5 6.9
 
ACQUISITIONING 


4.0 40.1
36.1
DATA TRANSFORMATION 


8.8
7.1
1.7
COMPUT ING* 

1.8 12.0
10.2
R & D 


7.5
4.5
3.0
SERV ICES 


75.3
53.4 21.9
SUBTOTAL 


OUTPUT
 

PHOTOCOMPOSITION, PRINTING,
 
2.0 22.7** 24.7
 

DISTRI BUT ION 


100.0
55.4 44.6 

TOTAL 


*DOES NOT INCLUDE SYSTEM DESIGN/DEVELOPMENT 
COSTS.
 

**ASSUMES SUBCONTRACTING FOR PRINTING AND DISTRIBUTION.
 

"THE ECONOMICS OF ONLINE DATABASE CREATION."
 SOURCE: 	 ELIAS, A.W. 

PAPER PRESENTED AT THE ANNUAL MEETING OF THE 

AMERICAN SOCIETY
 

FOR INFORMATION SCIENCE, MINNEAPOLIS, MI,, OCTOBER 
1979.
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we assume further that the entire data-
For purposes of illustration, if 


base will cover 50 Egyptian serials, each appearing 
six times a year and each
 

of
 
contributing to the database 10 abstracts per 

issue, we arrive at a total 


Using the above estimates of required effort 
(4


3,000 abstracts per year. 
man-hours/abstract) the total number of man-hours 

per year (distributed among
 

sites) is 12,000 or approximately 6 full-time staff memthe collaborating 
 The annual cost
 
bers, including five professionals and one data 

entry clerk. 


of generating a database of 3,000 abstracts comes 
to $57,000.
 

j.Access to Foreism Databases
 

to retrieve
 
Providing access to existing databases, and assisting 

users 


to their needs and interests, is a central
 from them information relevant 


function of all modern information services.
 

exceeds
 
The global number of public machine-readable 

databases probably 


and their growth since 1975 continues to be quite 
remarkable.
 

one thousand, 
 language data-

As shown in Table 4, the number of bibliographic 

and natural 

their
 

between 1977 and 1979 has grown by 46 percent, 
and the number of 


bases 

records by 118 percent. The private sector produces some 75 percent of 

these
 

as compared to 25 percent produced by government 
agencies. Sixty


databases, 

percent of the bibliographic databases are in science 

and technology, slight-


Nearly 50 percent of the bibliographly over 10 percent in social sciences. 


ic databases are of medium size (30,000 to 300,000 
records).
 

some 400 data-

Source databases outnumber reference databases; 

60% of 

in the Director _qf Online Databases (Landau, 1979) are of the 
bases listed 
former type. A large majority of source databases (75%) are numeric (Wanger,
 

1980).
 

In the U.S., some 90 percent of databases are available online (i.e.,
 

they can be searched interactively in real time from remote 
terminals con

ac-
Europe purports to have 

nected to the database by telecommunications). 
 types, of which
 

to over 1,400 databases of the reference and the source 
cess 
 course
Many databases are of 
some 500 are accessible online (EUSIDIC, 1981). 


of considerable relevance to problem solvers in developing countries (Slamec
guides (EUSIDIC, 1981;


There exist several excellent database
ka, 1979b). 

Landau, 1979; Williams, 1979a; Luedke, 1977).
 

and
 
The major parties of the "online industry" are database producers 


The latter are organizations which license databases 
from
 

database vendors. 

general public against


producers and make them available for access by the 


payment of fees, parts of which revert to the prioducers in the form of royal-


The largest U.S. vendor provides access to some 130 databases; the
 
ties. 


However, many databases, particulargest European vendor services about 30. 


larly of the source variety, are available only from 
database producers. The
 

from database searching is estimated at $90 million, and the
 
global revenue 

annual growth of the online industry at 25-40 percent.
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TABLE 4. GROWTH OFBIBLIOGRAPHIC DATABASES,
 
1975-1979
 

1979
1977
1975 

DATABASES RECORDS


RECORDS DATABASES RECORDS

DATABASE DATABASES 


(NO.) (MILLION)
(NO.) (MILLION)
(MILLION)
ORIGIN (NO.) 


58 259 93.5
208
U.S. 177 46 


CANADA,
 269 54.5

6 154 13


EUROPE, 124 

JAPAN I 

528 148.0
362 71

TOTAL 301 52 


"DATABASE AND ONLINE STATISTICS FOR 1979."
 ADAPTED FROM: 	 WILLIAMS, M.E., 

ASIS BULLETIN, 7:27 (DECEMBER 1980).
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STI system of Egypt obtainClearly, it is essential that the national 
effective access to global databases. This objective requires
and maintain 

databases potentially relevant to
considerations of a) identification of the 

estimates of
 
Egyptian clientele, b) means of obtaining access to them, 

and c) 

These aspects are considered below, and are followed by 
a
 

volumes and costs. 

set of recommendations.
 

a) Relevance-ofForeism Databases
 

with at-

Historically, the information profession has been preoccupied 


to reference databases, particularly of the bibliographic 
kind; this
 

tention 

is due largely to the facts that the information profession is the intermedi

and that it has contributed 
ary between these databases and their end users, 

In most databases are 
to the development of the databases. contrast, source 

assistance the information
used directly by end users, with little or no by 

and hence have received relatively little attention by the 
"intermediary," 

information profess ion.
 

source databases dominate
There is increasing evidence, however, that 

is that during
the user market in industrialized countries. It estimated 

indus
1980 some 6 million database searches were carried out in the Western 

and that 90% of these were directed to source data
trialized hemisphere, 

US) predict that as database 
bases. Two 1981 surveys (in the UK and the 


will outnumber others (such as scientists and technicians) by users, managers 
A survey of 10,000 subscribers to Source, U.S. computer
 

a ratio of 9:1. 
a 


utility that provides 1,200 databases, programs, etc., has determined that 

likely to use the service
three times as many businessmen and managers are 

computer professionals (MIS Weekly,
than other professionals, including 

(Sarasohn, 1981) identi
1981). Interestingly, the 1980 user survey in Egypt 

of as having the highest perception of the importance
fied Egyptian managers 

information services

information, and greatest awareness of the lack of 

in
 

Egypt. 

STI system cannot

These indicators suggest strongly that the national 


ignore accessing foreign source databases, and, indeed, that its information 

services catering to managers and businessmen should give these databases
 

This conclusion has considerable implications, particularly 
on the
 

priority. 

these services.
.staffing and personnel training of 


ssjin ereisn Databasesb) Options. for & 

for Egypt to obtain access to foreign data-
There exist four options 

bases: licensing for domestic idperation, online access, delayed online ac

and batch search. This section examines the feasibiliLy and economics 
cess, 
of these alternatives.
 

i) Ljpj!Kg. Some databases, although not the majority of them, can be 

from several thousand dollars.
annual ranging
licensed for fees upward 

Depending on the database in question, the fee includes a royalty 
for the da

as a rental fee for the computer software needed to operate
tabase as well 

the database.
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To become a vendor of foreign produced 
databases and to operate these
 

in the online mode, Egypt would require, 
apart from skilled staff,
 

databases retrieval
and database
operating systems,

appropriate hardware, suitable 


a large database of one million records 
or more, exemplified
 

software. 
 For 

by the PREDICAST economic databases, the 

MEDLARS database of the National Li

the COMPENDEX database of the Engineering 
Index, the
 

of Medicine or
brary facilities, appropriate
adequate computer
rental cost of
monthly U.S. 
is about $25,000. (This estimate is
 contracts 


IBM 4341 computer, two megabyte CPU, 2

software, and maintenance 


bas.d on the following configuration: 

disk storage units, printers and terminals, 

operating system, data
gigabyte is like to be 25 percent
 
baue software, and maintenance. Egyptian cost 


A minimum of ten employees would be required 
to maintain the system
 

higher.) annual

Adding the database licensing fee, the 
and perform inhouse searches. 


single large database would be in excess 
of
 

cost for Egypt to operate a 


$300,000 per year.
 

as
 
The economic rationale for justifying this 

alternative is determined 

search from Egypt

that the average total cost of an online 
follows. Assume sear
of a database located abroad is $60; then 

$300,000 will buy 5,000 such 


ches per year. It will be more economical for Egypt to operate such a data
than 5,000 sear

base domestically if there exists a local 
demand for more 


It is not probable that such a volume of 
one-database searches will be
 

ches. a pos-- at which time there is 

attained in Egypt during the next five years 


that new storage technology (optical discs) may 
cause major changes


sibility It appears prudent not to make
 
in the distribution of recorded knowledge. 


such major investmet-ta at the present time.
 

much more modest licensed facility in
 It is also possible to establish a 


Egypt, by operating a large foreign database in 
a batch (rather than online)
 

at much
both obtainable 

mode, using smaller equipment and older software, 


For example, the PREDICAST database license 
cost is $27,000 per
 

lesser cost. 

year, older IBM software ("type 3" programs) 

is available inexpensively if
 

not gratis, and an IBM System 360 computer 
with magnetic tape drives might be
 

Including maintenance and staff salaries,
 
found and used part-time in Egypt. 


of operating the database in batch mode would
 
the Egyptian annual cost 


1,600 re
nevertheless be at least $100,000, or equivalent 

to the cost over 
commitment to

abroad. The inadvisability of making a 
trospective searches 
older hardware and old database technology 

should also be taken into account.
 

On the other hand, Egyptian information services 
should explore and pur

small foreign databases, provided their
 sue the possibility of licensing 
to
 

operation in Egypt is technically feasible (i.e., they can be reformatted 

inex

on the equipment that will be provided), and 
cost-effective (i.e., 


run 

pensive to obtain and of commensurate demand 

and usage).
 

online access to databases
 
ii) Online search. For the typical user, 


adequate telecommunications for contwo problems: the availability of 
poses by
"query language"

necting the user to the database; and knowledge 

of the 


of which a given database can be searched. 
Query languages and search
 

means 

protocols vary considerably from one database 

to another; their incompatibil

a new information profession, the so-called
 ity has led to the development of 
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Since an inter
"database intermediary" who specializes in database search. 

only a small num
able to maintain high familiarity with

typicallymediary is 	 general clientelesservices serving

of databases, information search
ber 	 For Egypt,these specialists.


(e.g., universities) must maintain a staff of 


the training of intermediaries is a high-priority 
task, particularly with re

gard to source database access.
 

obtained
 
Direct digital communication between Egypt 

and the U.S. can be 


number of ways; they are differentiated 
according to the communication
 

in a 	 of
facilities
The communication 

facilities 	used, and they differ in cost. 


primary interest are termed here "public 
data networks" or PDNs, and they in

clude three types:
 
At
 

networls, using direct-dial voice telephony. 

o 	 Circu switched 

time the number of voice telephone lines 
between the U.S. and 

this 

Egypt is limited (although American 

Telephone and Telegraph Co. re-

The cost
 

ports that 	the number will be doubled 
in September 1981). 


of communications using this analog line, 
which requires modems, is
 

calls; they usually offer 
equivalent to long-distance telephone 

transmission rates in the 0.3-4.8 kilobit 
range, although 1.2 kilo-


The
 
bit is 
more prevalent and offers more reliable 

transmission. 


Egypt-U.S. line currently uses half-duplex 
switches, not permitting
 

simultaneous two-way (full duplex) transmission.
 

o Leaseed circuit networks, which are conditioned voice lines typical
half or full duplex circuits. They


ly providing point-to-point, 

than 1 bit in 10 million bits
(less
feature low error rates 


times of one second or less, and

fast call set-up
transmitted), 
 are leased
Circuit-switched lines
charges for connect time only. 


from an International Record Carrier (IRC) such as 
Western Union,
 

high speeds (9.6

The leased lines optionally offer
RCA, or ITT. 


kilobits/sec); their cost is in the range of 
$12,700 per month (In

ternational Telephone & Telegraph Co., 1981).
 

among

Packet switching networks, which share digital 

network paths 

o 


Data is transmitted over the network
 multiple, 	low-volume users. 

The interface to packet


in fixed-sized blocs called "packets." 

is usually more complex; in turn, the network provides
networks 
 as "value-added"
 

certain control functions, which are referred 
to 


of using 	this network is independent of
 
services. The 
 cost 	

a low connect charge (about

transmission distance, and consists of 


$12 per hour per user), plus a charge of $0.60 
per 1,000 characters
 

of course,

(Packet switching data networks require,
transmitted. 

be leased by someone, usually the telecommunications
 that a line 
 cost
 

agency, in each country that has access 
to the network. The 


thus from a national point
leased line is $12-14,000/month;of the circuit
equally expensive as leased 


of view these networks are 
 a single user
 
They are inexpensive from the viewpoint 

of 

networks. 

who assumes only a fraction of the total cost.)
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data are most economical for low-volume
Packet switching networks 

such as occurs in online searching of databases. On the other 
transmission be cheaper for transmitting large
hand, digital circuit-switched networks may 

from textual databases (Bran
such as voluminous outputsvolumes of data, 

scomb, 1979).
 

sear-

Assuming that online database access demand 

from Egypt averages 10 


ches daily, at 30 mins/search, the total connect time required 
is 5 hours.
 

cost direct-dial long-distance telephone, 
It is quickly obv:Lous that the of 

is the leasing of a channel 
at $4 per minute ($1,200/day) is untenable, as 

(AT&T does not permit data transmission). Clearly, the most 
IRCfrom an about $12,networks: a connecc-hour costs 


economical are packet switching 
The approximate
data packets transmitted.


plus a charge for each of the 
 the assumed 5 hour con
monthly costs of the three types of transmission, 

for 

nect time/day, are compared in Table 5.
 

for Egypt to access 
a
online option is

One immediately available 


network via a country other than the U.S., 
by using direct

packet-switching is
country (TELENET 

dial line between Cairo and a network node 

in a nearby 


for example, in Saudi Arabia and Bahrain). 
The cost of such con

available, voicethe direct 

nection has not been investigated; its major component is 


This cost can be obtained from
 
line that would be engaged for hours per day. 


authority.telecommunicationsthe Egyptian national 

This technique, developed by ASRT/NIDOC and
 iii) Relyed online search. 
via telex from Egypt to a
 involves forwarding search queries
Georgia Tech, the search
 

U.S. intermediary who, in turn, conducts 
an online search (using 


on
in Egypt but having the option of optimizing them 

statements formulated be aconline execution
line). The query formulation, tranamission and can 

the search
 
24 hours: and depending on the mode of delivery 

of 

complished in of the
 
output (decribed in subsection c below), 

the average turnaround time 


will vary from 5 to 21 days.entire process 

is approximately that of
 
The total cost of the delayed online search 
 The economy is attained
 
online searches (including information labor).
U.S. 
 a-md thereby compensating

by shifting some professional activities to Egypt, 

additional costs of international communications.for the 

Another option for accessing foreign databases from
 
iv) Batch search.. 


Search queries are formulat-

Egypt is to have them searched in a batch mode. 
 intermediary who enters 
ed in Egypt and transmitted by telex to a foreign 

The batched queries are then
 online, in the database vendor's system.
them, 
 to Egypt. Retrospecand the output is forwardedexecuted in off-peak hours, 
are only somewhat less inexpensive than online 

tive, demand batch searches is shor
searches, as the intermediary's time of interaction with the system 

ter; on the other hand, there is no opportunity to optimize the search logic. 

the latter reason, batch searches are more suitable 
for recurrent, SDI 

For searches using well-formulated,
(selective dissemination of information) 

service, recurrent
 
(In the ASRT/NIDOC experimental search


tested queries. 

searches have been conducted in batch mode.)
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TABLE 5. ALTERNATE COMMUNICATIONS COSTS OF 
ONLINE ACCESS*
 

TO U.S. DATABASES FROM EGYPT
 

COST PER SEARCH
MONTHLY COST
COIMUNICATIONS 


$120,O0
$24,000
DIRECT-DIAL 


63.50
12,700**
LEASED CIRCUIT NETWORK 


8.00
1,600
PACKET SWITCHED NETWORK 


*ASSUMING 10 SEARCHES PER DAY, AT 30 MINS. CONNECT 
TIME, AND 20 DAYS
 

PER MONTH. 

**ITT QUOTE, AUGUST 1981.
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It is apparent that the most economical, and affordable, online access 

to U.S. databases must await the installation in Egypt of a node
from Egypt 

one or more of these networks establish
of a packet switching network. Wher 

it should be possible for Egypt to access foreign databases
Egyptian nodes, 

users.at a cost not exceeding that of, say, American 

c) Options for Search Output 

From Egypt's standpoint, another important question is that of 
the media
 

the database search results, and the method of delivering the
for recording 

output to Egypt. The factors to be considered are the costs of the different
 

recording media, of the means of delivering these media to Egypt, of
 output 

output storage, and of output reproduction. Clearly (and importantly), each
 

as regards user acceptability.
medium has different connotations 


i) Output recordina mia. The currently supported media for 
recording
 

are: online computer printout (on termi
output from database search services 
nal screen or paper, at the user's facility); offline computer printout (on 

paper, at the vendor's facility); and recording the output in digital form on 
The lat

electronic media and transmitting it digitally to the user's site. 

ter method has been successfully tested by Dialog Information Services, Inc. 

and the Georgia Institute of Technology. 

One major

Another prospective new search output medium is microfilm. 


is currently (August 1981) studying the possibility of using a
 U.S. vendor 

online, microfiche of the
 

computer-on-microfilm (COM) printer to produce, 

the end of 1981. Mkcrofiche

search results; a decision is to be made before 
di

can also be generated at the user's site, fran search output received 
in 

prices for producing a master microfiche
gital form. Current U.S. contract 


0.0065 pe-r frame, or less than a dollar per 90-frame mirun approximately 
crofiche having a reduction ratio of 24:1. Microfiche copies, under a bulk
 

price contract, cost $0.07 per fiche if made at the same time as the 
master,
 

or $0.25 per fiche if made from the master.
 

output is, ob
ii) Outnut delivery. The method of delivery of search 


Thus offline computer printouts must
 viously, related to the output medium. 

Printed matter airmail is limited to a maximum weightbe airmailed to Egypt. 


pounds, at $15.48 (1 lb, $4.44). Current delivery time for airmail
of four 

is about two weeks. A more expeditious, but more costly, way is to use air

or courier service. Minimum charge for airfreight is $45.00; if the
freight 

package ishandcarried to the airport (which increases the cost of delivery),
 

delivery to Cairo airport takes two to three days. Courier service (DHL,
 

1981) costs, which include door-to-door pickup and delivery in both coun

$66.00 (2 lbs), $94.05 (4 lbs), $130.63

tries, are as follows: $60.50 (1 lb), 

(8 lbs).
 

the U.S. to Egypt varies wit %e

The cost of digital transmission from 

6 shows the theoz aal
 
rate of transmission and the channel type. Table 

times required to transmit a daily search output of 1,000 abstracts 
(20b,00
 

words) at different speeds; actual times are one-third higher. Table 7 shows
 

hypothetical daily search output to

the comparative costs of sending the 
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TABLE 6. DIGITAL TRANSMISSION TIMES* FOR 

1,000 ABSTRACTS 

TRANSMISSION TIME 
TRANSMISSION RATE 
 (MINS)

(CHARS PER SEC) 


664
30 


166
120 


83

240 


42
480 


21
960 


*THEORETICAL TIME: ACTUAL TIME IS ONE-THIRD LONGER.
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TABLE 7. COMPARISON OF METHODS OF TRANSMITTING
 

DAILY SEARCH OUTPUTS* TO EGYPT
 

COST ($/DAY) DELAY
METHOD OF TRANSMISSION 


AIRMAIL - HARD COPY (8 LBS @ $14.58/4 LBS) 30.96 14 DAYS
 

8.12 14 DAYS

AIRMAIL - DISKETTE, (2 LBS) 


4.44 14 DAYS
 
AIRMAIL - MICROFICHE (I LB) 


130.63 3 DAYS

COURIER - HARD COPY (8 LBS) 


60.50 3 DAYS
DISKETTES OR MICROFICHE
COURIER 

240 CPS ($4/MIN) 333.00** 83 MINS

DIRECT-DIAL TELEPHONE 

610.00"* 21 MINS
 
PRIVATE LEASED LINE (IRC)*** 


960 CPS ($12/HR,
PACKET-SWITCHING NETWORK 
$0.60/000 CHARS) 724.00** 21MINS
 

*200,000 WORDS (10 SEARCHES @ 100 ABSTRACTS @ 200 WORDS/ABSTRACT).
 

**THEORETICAL COST; ACTUAL COST TO BE HIGHER.
 

***24-HOUR LEASE OF 960 CPS LINE: ASSUMES NO OTHER USERS.
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Table 8 compares the 
Egypt in one batch via different forms and channels. 


of online search and digital delivery of output. it
 
costs
combined annual 


shows that packet switching is most economical 
for negotiating the online
 

search but not for the digital transmission of search results.
 

the search output (paper, microfilm,
iii) Output storae. The medium of 

Table 9
 

or electronic storage) carries with it implications 
of storage cost. 


of 1,000
assuming daily output

summarizes annual costs of storage, again 


abstracts.
 

be

It is likely that sane search outputs will 
iv) 9NUpj rep-oduction. 


Table 10 shows the costs of
 
produced, or reproduced, in more than one copy. 
 the
 
reproducing output copies from their respective 

storage media, as well as 


Figure 4, which illustrates the
 costs of storage and reproduction.
combined 
 dif
comparative annual costs of reproducing outputs 

fran searches stored on 


ferent media, documents the economy of the microfiche.
 

d) Total Costs of Dataase Search
 

an online search is the sum of manpower costs 
(for the
 

The total cost of 

query preparation, the interactive search negotiation, 

and the output

search 
 Typically, vendors
 
review and processing), and the database vendor's 

charge. 


of database services in terms of "dollars per 
connect hour"
 

quote the cost 
 and opera
(the latter aggregating the vendor's prorated 

cost of facilities 


vendor's prorated royalty to database producer 
if different from ven

tions, by
leased
telecommunication
dor, and prorated cost of the use of the 
line 


a unit cost per item of search output. (The charges vary from
 
vendor), and 


For example, the 'World Textiles" database from 
Di

one database to another. 

is $55.00 per connect hour and $0.10 per record
 alog Info. Services, Inc. 


$35 per

The MEDLINE database available from the same vendor 

costs 

printed. 


hour, and $0.15 per abstract printed. AQUALINE, a database on water
 
connect 

management, costs $35 per connect hour and $0.30 

per abstract.)
 

equal

For planning purposes, one may estimate the manpower 

effort to be 


Based on worldwide estimates for 1980
 manhours per search request.
to two 

source databases), the average length


(and recalling that 90Z of them were of 

session is 15 minutes, and the average
search
of an interactive online 


per search
U.S. statistics cite 20 minutes 
vendor's charge $15 per search. 


of bibliographic databases, and the experience with 
ASRT/NIDOC searches sup

conducted, the U.S.
 
ports this figure: for approximately 500 searches 


charge for retrospective online searches averaged 
$20 per database;


vendor's 
 bibliographic

for offline SDI searches, $6.00. However, since the number of 


queried per search averaged 1.75, the total costs 
averaged $35 and
 

databases 

Online searches from Egypt may initially ex

$10 respectively (Dodd, 1981). 

time per search; the estimates in this study 

assume 30
 
pect longer connect 

minutes.
 

the total costs for
 
An attempt has been made, in Table 11, to derive 


of the four methods of accessing U.S. reference databases. 
A search is
 

each (100 citations and
 
taken to consist of 50 words of input, and 20,000 words 


12 shows the minimum and maximum per-
Next, Table
abstracts) of output. 
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ONLINE SEARCH AND DIGITAL OUTPUT TRANSMISSION 
COST COMPARISONS

A )
 

TABLE 8. 


PACKET SWITCHED LINE
DIAL-UP LINE LEASED LINE 

(240 CPS) (24 HRS. 960 CPS) (960 CPS)
COST CATEGORY 


MINS/DAY S/YEAR MINS/DAY S/YEAR MINS/DAY S/YEAR
 

ONLINE SEARCH B)
 
300 10,400
300 300,000 300 10,400
(10 SEARCHES x 250 DAYS) 


DIGITAL OUTPUT TRANSMISSION
 
83 83,000 21 152,400 21 180,000


(1.2 MIL. CHARS. x 250 DAYS) 


321 190,400
383 383,000 321 162,800
TOTALS 


153 65

TOTAL COST PER SEARCH 


A) INCLUDES VENDOR AND TELECOMMUNICATION COSTS ONLY
 

B) SEARCH VIA PACKET SWITCHING LINE.
 

76 
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TABLE 9. COMPARATIVE ANNUAL COSTS
 
FOR STORING SEARCH OUTPUT*
 

MEDIUM VOLUME UNIT COST FACTOR TOTAL COST/YR 

1. PAPER 70,000 PAGES $O.015/PAGE x70,O00 1,000 1 

45 FT CABINETS $200/FILE 800 

2. FICHE (COM) 2,000 MASTERS $1/MASTER x2,600 2,600 

3. DISC (HARD) 260 MBYTES $40,000/DISC ::4** 10,000 

4. FLOPPY DISC 260 MBYTES*** 5/DISC x520 2,600 

*ASSUMPTIONS: 2,600 RETROSPECTIVE SEARCHES/YEAR @ 100 ABSTRACTS AND
 

1,000 CHARACTERS/ABSTRACT.
 

**AMORTIZED OVER 4 YEARS.
 

***FLOPPY CAPACITY 0.5 MBYTE.
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2,600 SEARCH OUTPUTS*TABLE 10. ANNUAL COSTS OF REPRODUCING 

TOTAL COSTSCOSTS OF REPRODUCTIONSTORAGE 5X loX
5X loX ix 3X 

COSTS 1X 3X
MEDIUM 


12,300 19,300 36,800

10,500 17,500 35,000 5,300 


1. XEROX OF COMPUTER 1,800 3,500 

PRI NTOUT 

15,200 20,400

5,200 10,400 11,050 13,150


10,000 1,050 3,150

2. COMPUTER PRINTOUT 


FROM DISC
 
7,800 13,000
5,200 10,400 3,650 5,750


2,600 1,050 3,150

3. COMPUTER PRINTOUT 


FROM FLOPPIES
 
3,510 4,400
910 1,800 2,782 3,146 


4. FICHE DUPLICATION** 2,600 182 546 


*MATERIALS COST: $0.015/SHEET OF COMPUTER PAPER, 
$0.05/PAGE XEROX, $0.07/FICHE DUPLICATE.
 

**DOES NOT INCLUDE COST OF MICROFICHE READERS.
 



TABLE 11. COMPARATIVE COST ESTIMATES FOR DIFFERENT METHOD
 

OF SINGLE REFERENCE DATABASE SEARCH A) (IN $)
 

INPUT OUTPUT TRANSMISSION COST E)
 

SEARCH METHOD EGYPT-BASED TRANSMISSION US CONTRACTOR US VENDOR
 

COST COST COST PACKET COURIER AIRMAIL
COST 

LINE (HARD COPY) (FICHE,


TELEX 
 FLOPPY)
 

LICENSING $ 100,000B) - - - -

(I DATABASE) 

ONLINE $9 C) - - $20 $72 $13 $6 $3 

DELAYED ONLINE $6 C) $4 $20 D) $20 $72 $13 $6 $3 

BATCH $6 C) $4 - $20 $72 $13 $6 $3 

A) INPUT 50 WORDS, OUTPUT = 100 ABSTRACTS = 20,000 WORDS PER SEARCH. 

B) TOTAL ANNUAL COST FOR DATABASE SYSTEM AND PERSONNEL.
 

C) SALARY RATE $3/HOUR (OVERHEAD NOT INCLUDED).
 

D) INCLUDES OVERHEAD.
 
PRORATED FOR 10 SEARCH OUTPUTS: SEE iABLE 7 FOR DETAILS OF CALCULATION. THE ONLY
E) 


TELECOMMUNICATION METHOD CONSIDERED IS PACKET SWITCHING.
 



TABLE 12. DIFFERENT METHODS OF SINGLE REFERENCE DATABASE
 

SEARCHING: ESTIMATES OF COST PER SEARCH ($)
 

TOTAL COST/SEARCH TURNAROUND
 

TIME
MINIMUM MAXIMUM
SEARCH METHOD 


LICENSING $67 D )  $200C) 1 DAY
 

(1 DATABA,)
 

$32B ) $101A ) 1 DAY
ONLINE 


$53B ) $132 A ) 4-21 DAYS
DELAYED ONLINE 


$ 88A) 5-21 DAYS
BATCH $33B) 


A) DIGITAL OUTPUT TRANSMISSION VIA PACKET SWITCHING DATA NETWORK.
 

B) OUTPUT TRANSMISSION VIA AIRMAIL.
 

C) BASED ON 500 SEARCHES/YEAR.
 

D) BASED ON 1,500 SEARCHES/YEAR.
 

ASSUMES FIXED DOLLAR COST TO BE $100,000/YEAR.
E) 
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each method, the hard currency com
costs that may be expected for 

Thesearch 
ponent of that cost, and the approximate turnaround 

time for ech method. 

based on various assump

reader should be cautioned that both tables 
are 


of refer to currently nonexistent facilities (e.g.,

tions, some which 


packet-switching telecommunications)
 

_t)Recommendations
 

The upshot of the precediug analyses are 
the following conclusions. 
The
 

to be, located
databases is, and will continue 

vast majority of global 


access in Egypt

The economics of licensing databases for 

domestic 

abroad. 


attractive when Egypt develops stronger 
information markets and
 

will become 

clientele; the process will take several years.
 

STI system to ob
for the Egyptian national

The most economical method 
tain online access to foreign databases is via packet switching network where
 

parties. The packet switching
costs shared with otherthe leased line are 

most economical means of transferring to Egypt 
the search
 

line is not the 
7 and 8 show, direct-dial telephone
 

output in digital form. As Tables 

to be almost instan

transmission is cheaper if the search turnaround time is 


delay of 3-4 days is acceptable, delivery of digital output
 taneous; or, if a 

on diskettes via courier ismost economical.
 

to foreign

This study recommends two actions regarding Egyptian 

access 


databases: i) Egypt should install, as rapidly as possible, a gateway 
node to
 

packet switching network; and ii)meanwhile, Egypt should continue tem
a 

porarily to search U.S. databases via the "delayed online" 

method of database
 
The tw7, recom

access, and deliver search outputs to Egypt in 
digital form. 


mendations are discussed inmore det.-il below.
 

ASRT, promoter of the na
i) Access to packet switching network. The as 

the Egyptian telecommunica
tional STI system, should approach without delay 

the a network gateway node. Typically,
tions agency and urge it to set up 

hardware switching equipment is supplied by the 
network; the one-time cost to
 

capacity should be $100,00-200,000.
Egypt to install a node with adequate 

If the agent is the
network line. 
The Egyptian network agent is to supply a 
agent
 

Egyptian telecommunications agency, the costs 
are borne by it; if the 


The
 
a private operator, the cost of the line will 

be about $14,000/month.

is by

network node operation will require the staff (two 

persons) to be trained 


the network company. 

traffic from the national
the volume of international databaseClearly, 

ahd even a minimally configured gateway node 
STI system will be quite small, 
should be operated as a public service and made 

available to other customers,
 
The network operation could 

such as banks, corporations, and government. 
(presumably, the 

provide a nontrivial income for the Egyptian network agent 
STI 

agency). The governing agency of the Egyptian national 
telecommunications 

to become such an agent, so as to partially 
system might theoretically seek forassuming responsibility
defray the otherwise deficit operations costs; 

an
operating an Egyptian network node would, however, 

require commitment to 


cillary activities such as marketing, assuring adequate 
network capacity for
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the growing clientele of its users$ etc.
 

Until such time that more economical pub
ii) U.S. database searchin .
 

lic data network services are available in Egypt, 
it is essential for the na

source and reference
 
tional STI system to access foreign databases of 

the 


The "delayed online" access method is recommendkind in an indirect manner. 

sites, employing TELEX for
 

use by all the initial information service
ed for 

and, whenever possible, diskettes for output delivery 

by
 
query transmission 

courier.
 

is shown in
 
The process flow of this "delayed online" database 

search 


Appendix B-3. The flow is essentially that being used currently, 
except that
 

intermediary) will employ its own comeach information service (and the U.S. 
and searches, and its own
 

puter system for managing information about users 

box) should be
 

TELEX line. A single Egyptian address (e.g., a post office 


all search outputs from the U.S. during this 
temporary


used for forwarding 


setup.
 

search
 
The U.S. contractor organization which will 

carry out the online 


Primary among them is the necessity
meet certain qualifications.
step must 
 (a minimum of ten 
to have a large and experienced staff of search sp-cialist s 

This staff
 
professionals) assigned on a fulltime basis to database work. 


areas covered
 
must have fmili -ity with the major databases in all subject 


the initial Eg,ptian information services, particularly with 
source data

by 
 major data
bases. The U.S. contractor should have standing contracts 

with 


and vendors; have computerized administrative 
and accounting


base producers 

less; charge


procedures; be prepared to execute search requests 
in 8 hours or 


prices that are charged to the contractor's inhouse 
staff; and be wil-


Egypt 
 The U.S.
 
ling to train Egyptian intermediaries on the contractor's 

premises. 


also have available machine-to-machine facilities to record
 
contractor must 

and process digital output of database searches 

as well as dataphone commuri

cations to Egypt. The turnaround time for searches whose output 
is delivered
 

by courier should not exceed five days; turnaround 
for searches with air

mailed output should not exceed three weeks.
 

There are no reliable models for estimatiii) Estimated search volume. 

online database searching in developing countries.
ing initial de..and for 


employee

Statistics from small industrialized countries indicate 

that an R&D 


with university education requests one to two searches per 
year (1.3 searches
 

in Holland; 2.0 searches in Sweden) and that when 
working in a university en

employee is likely to conduct several searches per 
year


an 

If online usage increases annually by about


vironment, such 


(5.8 in Holland; 7.7 in Sweden). 

figures in 1976 - when online services became 

one-third, the average usage 
in Holland and Sweden would have been, respectively, 

0.26 and 

popular -


R&D worker, and 1.1 and 1.5 for universitysearch per university-educated 

In Egypt, which is said to have
 

based, university-educated R&D workers. 


"nore than 20,000 R&D workers" (ASRT, 1979), a corresponding theoretical fig-
Earlier, an
 

would be on the order of 7,000 searches per initial 
year.


ure 
study had predicted that 17,000 searches would be carried out
 independent 


from Egypt during three years (Romerio, 1977).
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level of the national R&D 
It is also reasonable to expect that the 

an effect on 
of the gross national products will hve 

budget, as a percentage The Egyptian 
the availability of, and ability 

to use, information services. 

as a percentage of the gross national 
product, is about 40 per-


R&D budget, If the dependency between
 
cent of that of Holland or Sweden 

(CAPMAS, 1980). 


budget and information use were 
reasonably linear, one could 

assume
 
3,0.00
the R&D searches to be about 


the initial annual Egyptian demand 
for online 


searche s.
 

However, the experience
 
Such reasoning is quite speculative, of course. 
 indicates that the fig

of the ASRT/NIDOC search service 
operated during 1981 


ASRT/NIDOC has processed, in 
six
 

ure of 3,000 searches is not unreasonable. 

at least half of which were 

inhealth
500 searches,
months, approximately 


related disciplines.
 
(par-


Based on this experiece, this 
study postulates that the number 

of 


the first three years of the 
ex-

during
tially subsidized) Egyptian seArches 

2,500 per year (approximately 500 per 
istence of information services 

will be 
searches per workingsite), or averaging 10 


year per information service the basis for the
 

day. This figure (2,500 searches/year) 
has been used as 


related cost estimates.
 
in-


A uniform policy on user charges 
must be set and applied across 

all 


services. be encouraged
Typically, search costs may 
be expected to be defrayed
 

formation 

by the user's employer; large 

organizational customers should 


accounts with the information 
service most appropriate 

to their in

to recover
to open 

Whereas the eventual goal of 

the national STI system is 

terests. 

the full cost of the database 

searches, it is unlikely that this goal will 
be
 

"sample" searches
 
To make the service more attractive 

a few 

reached soon. customer gratis, to be followed 

by less-than-full
 
may be offered to each 


year or so.
charges for a 


The shape of the "demand curve" 
for database services, and the 

effect on
 

marketing strategies, are reasonably well 
known (Lindquist,
 

it of various 

1978), but have not been evaluated 

in developing countries.
 

4j. Doc~ument Deiver
 

searches
database 

Providing the user with documents 

identified through 
 Un
absolutely essential component 

of Egyptian information services. 

is an 

fortunately, Egyptian document 

repositories can be relied on 
to supply only a
 

of such documents, even after their 
holdings have been systemati

percentage of
 

cally strengthened. Consequently, the national STI 
system requires a set 


policies and procedures to obtain 
such documents from abroad.
 

Appendix B-4 shows the sequence 
of steps involved in procuring requested
 

documents from abroad.
 

48
 



the design of the document delivery service, the key fac-
In considering 

Document supplier services around 
are speed, reliability, and costs. 

Some database
tors 	
(The Information Store, 1981).

the world are quite numerous 
 to their database
 
vendors provide computerized ordering procedures tied 


receive online requests for do
search services. Typically, the vendor will 

from an earlier search, and pass then to a document 
delivery service
 

cuments 
 operate small networks of 
the vendor. Major database vendorsaffiliated with 

latter often specializing in particular types of litera
such affiliates, the 
ture. (The largest U.S. database vendor, Dialog Information Services, Inc., 

a service under the name "Dialorder." Another vendor, System 
operates such 
 Maildrop.")
Development Corporation, calls 	a similar.1facility "Electronic 

cost of a document procured through these sources is based 
The typical 

or more per page, plus pos
standard fee (about $7 per document), $.20 
on a 

A copy of an average scientific article (six 

pages) will thus cost
 
tage. 


this cost covers 
also a copyright charge 
which reverts to
 

Egypt about $10; 

the publisher. 

for accessing U.S.online telecommunicationsWhen Egypt has available to usedocument delivery service will be the 
databases, the most efficient 

this is so because the communication protocols are 
database vendors; 	 rethe Egyptian information services to identify
straightforward, allowing 
quested documents by simply referring to them by 

their number on the database
 

search output. Until then, however, Egyptian information services should en
the United Sta

gage a single U.S. contractor for all document requests from 


tes.
 

be the same
 
It is pveferable (but not necessary) that this 

contractor 


organization as the U.S. intermediary carrying out online 
searches on behalf
 

as efficient communication formats for do
of Egyptian information services, 

It is important that the document
 cument requests will be easier 	to develop. 
 requests from
 
delivery contractor be able to 	fill a large percentage 

of the 

This suggests that
 

his inhouse document collections, and do so at low cost. 


the document contractor be a large scientific library, 
and that it be located
 

(As an indicator, the Georgia
city having ample informadon resources.in a 

a 	single source for document delivery in the ex-
Tech Library which serves as 

percent of Egyptian do
perimental project phase, has 	been able to meet 95 
 the
 
cument requests from the collection of the university 

library network in 


Atlanta area, at about 60 percent of the commercial 
services costs.)
 

to Cairo,

The U.S. document delivery contractor should use 

air freight 

In contrast
 

batching the documents in one 	parcel mailed, say, twice a 
week. 


air mail which takes about two weeks, air freight (from Atlanta via Frankto 
Cairo in 3 days, on the average. Technological develop

furt) will arrive in 
five years it will be feabible to 

ments indicate that within three to 
some copies of documents electronically by telefacsimile,

transmit at least 
$10/page charged currently.at a cost more economical than 	the 

The purchase of documents from 	 overseas is expensive, and the Egyptian 
uniform policy regarding the financing of

should have anational STI system 
to pay the full cost of documents 

this service. Naturally, users prepared 
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other, however,
 
requested need not be limited as to the volume 

of requests; 


whose requests will be temporarily or partially subsidized by the 
national
 

As an incentive it is preferable to subsidize 
data

system, must be prudent. 

base searches rather than document delivery.
 

SReferral Srvice

or sources mostthe inquirer to the source
A referral service "refers 
This definition differentiates
 provide the desired information."
likely to its funcand it clearly delimits

from other information services,referral 

tion to the suggestion of that are likely to satisfy the client's in

sources 
informationnot duplicate iunctions of other 

formation needs. Referral does 
the preferred objective is to 

as library reference, in Vwich
services, such 
provide the actual data or information 

rather than pointing to their possible
 
to questions

service provides, in principle, answers only 
source. Referral areferral function issources. The
which request information on available 

vital one in Egypt.
 

their service, accordingas the orientation of
Referral centers vary to 

the particular information needs of that 
to both the clientele they serve and 

In different countries, referral services 
are variously function

clientele. in speciforthe national information system,
ing within a national library, 

of the central or local goverments. In Egypt, where the refer
ic agencies upon the national 

a prevalent phenomenon, it is incumbent
ral service is not itsnational STI system and 
information system to initiate it. The proposed 

the referralan substrate fornodes are ideal
distributed information service 

- that is, to serve theto specializefunction, allowing each such node 
Since one primary

of its particular clientele.
specific referral needs 

may often direct thethe referral service 
source of information is databases, 

search service provided by its node. 
inquirer to the database 

is various inan effective referral service
An indiopensable element of 

these are the primary tools which the 
files of information sources;ternal. referral function.

and which allow it to perform the 
service must create and 

the specific referral orientation of each information service, 
Although will tohave be

of information directories,
hence the specific types 

after more insight ir obtained regarding the particular user clien
developed tois possibleof -the national system,
teles of each information service it 

by 
a priori a number of directories that are likely to be in demand 

identify 13.directories are shown in Table 
these services sites. These 

pro-

The directories have to be compiled by the 

referral service staff; 

It is
 

for doing this have been described elsewhere 
(Unisist, 1979).


cedures 
 in machine-readable
 
suggested that all nontrivial directories 

be produced 


form, using the standard computer and database 
software facilities to be pro

(see below). This
service of the national systemeach informationvided for inthe data but will be 

will assure not only instantaneous availability of 
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REFERRAL SERVICE DIRECTORIES OF INFORMATION 
SOURCES
 

TABLE 13. 


SECTORS 


AGRICULTURE 


ENERGY 


HUMAN SETTLEMENTS 

INDUSTRY 


MEDICINE AND HEALTH CARE 


SCIENCE AND ENGINEERING 


TRANSPORTATION AND 


COMMUNICATION 


SELECTED DATABASES
 

GOVERNMENT AGENCIES' PLANS, PROJECTS
 
CHARACTER IST ICSAGRICULTURAL COOPERAT IVES' 

RESEARCH AND TESTING LABS AND PERSONNEL
 

EXPERTS (CONSULTANTS, EXTENSION WORKERS)
 

DOMESTIC RESEARCH LITERATURE
 

GOVERNMENT AGENCIES' PLANS, PROJECTS
 

RESEARCH FACILITIES (GLOBAL)
 
EXPERTS
 

NATIONAL AND LOCAL PROJECTS, AGENCIES
 

SOCIAL SERVICE AGENCIES AND PROGRAMS
 
LAWS, DECREES (E.G., ENVIRONMENT, HOUSING)
 

VARIOUS FACILITIES (E.G., CULTURAL, RELIGIOUS,
 

SPORTS)
 

PRODUCTION FACILITIES OF EGYPT
 

PRODUCT CATALOGS
 
FOREIGN PRODUCT SOURCES, PRICES
 

EXPERT, IMPORT LAWS
 
CONSULTANTS
 
TESTING LABORATORIES
 
STANDARDS AND NORMS
 
PATENTS
 
DOMESTIC TECHNICAL REPORTS
 
SAFETY REGULAT IONS
 

HEALTH FACILITIES, AGENCIES, PROGRAMS
 

PHYSICIAN'S ROSTER
 
EPIDEMICS AND EMERGENCY FACILITIES
 

DOMESTIC RESEARCH LITERATURE
 
HEALTH RELATED LAWS
 
HOSPITAL MANAGEMENT SYSTEMS
 

RESEARCH FACILITIES, PROJECTS
 
ROSTER OF SCIENCE PERSONNEL
 
THESES OF EGYPTIAN UNIVERSITIES
 
DOMESTIC RESEARCH LITERATURE
 
SCIENCE MEETINGS AND CONFERENCES INEGYPT
 

GOVERNMENT AND OTHER AGENCIES' PROGRAMS
 

SOURCES OF SCHEDULES
 

TRANSPORTATION CAPACITY 
STATIST ICS 
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and allow publishingeasily uptodategthe directoriesstrumental 
them periodically 

in keeping 
in printed form for more 

an excellent 
The regeneral distribution. 


cently issued directorl of ongoing 
research projects in Egypt is 

(ASRT, 
exmple of such a directory published 

from a machine-readable database 
ac-


Eventually, large directories in 
machine-readable form should b-


1981). 

cessible online by Egyptian users.
 

referral 
 ser-

In addition to the internally compiled 

directories, each 


in Egypt will assemble a small collection 
of published reference works,
 

vice issued by in
such guides have been sources. Many

dealing with information 
ternational organizations and/or publishers.
 

are
 
Possibly the most important information 

source of referral services 


While each information service node
 
experts and expert organizations.
human its
 

will presumably wish to maintain lists of Egyptian experts 
and firms in 


interest, access to foreign expertise 
is usually obtained through
 

domain of The Egyptian referral ser
appropriate referral services in those 

countries. 

direct contacts and communication protocols 

vices must therefore establish Li
institutions as the National Referral 

Center of the 

with such major U.S. 

the Technical Assistance Information 
Clearinghouse, and 

brary of Congress, 
By the same token, a number of interna-


Volunteers in Technical Assistance. 
 pro-

UNIDO, UNEP, World Data Center, to 

name a few 
-
tional organizations 
 An extensive directory of expert,
 

vide leads to experiential knowledge. 


development-related organizations 
exists (Gaul, 1979).
 

servi-

It is not superfluous to reiterate 

that the Egyptian information 


ces must provide access to possibly 
the most important and direct information
 

people, and that the referral function 
is the classical 
method of
 

source 
service; its effectiveness depends, however, 

largely on the
 
rendering this 

communication channels that the referral 

services will keep open.
 

The referenced Unisist publication 
details additional administrative 

as

pects to be observed by the referral 
service, including the logging in 

of in

formation requests, handling of replies, 
record of inquiries handled, and 

the
 

publicizing of referral services.
 

§j. Publication 

The availability of databases in machine 
readable form offers an attrac

relatively inexpensively a 
for generating rapidly and 


tive possibility 
For example, many international biblio

variety of current, printed outputs. 


graphic database producers use the 
database to publish printed abstract 

jour
machine form
 

Historically, development of bibliographic 
databases in 


nals. 

result of attempts to automate the 

abstract publication process, so
 
was the the data
as to make it more economical; only 

later did the availability of 

Currently
 

to the development of online database 
search services. 


base lead effect on
 
the use of online search services 

is beginning to have a negative 
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one major database
printed abstract journals; for example,

the economics of 
producer estimated that whereas in 1979 

the printed abstract journal account

later -- this proportion
one year

ed for 78 percent of income, in 1980  con
would drop to 66 percent (Williams, 1981). Undoubtedly the trend will 

users having access to online search servi
tinue, as industrialized country 

are discontinuing subscriptions to the 
printed product, and as inflation
 

ces 

drives the printed product costs upward.
 

STI system
 
In spite of this international trend, 

the national Egyptian 


should undertake the production of printed 
outputs from its public databases.
 

Serious consideration should be given 
to the national STI system becoming the
 

in forms: a periodic "STI
 of publications two 
a
publisher of series of the
"separates"

Awareness Bulletin," and ocassional monographs issued as 


series.
 

a) STI Awareness Bulletin 

to the 
The primary purpose of the STI Awareness Bulletin is alert 


of problem solvers to the existence of 
easily available in

broadest strata cover-

Its emphasis is thus on timeliness, wide 

subject

formation in Egypt. 


rather than on permanency and appearand broad audience penetration age, 
 follow-

The contents of the STI Awareness Bulletin should include 

the 

ance. 


i) summaries ("abstracts") of Egyptian STI 
literature; ii) selected bi

ing: 

bliographies generated by nonproprietary searches 

of foreign and domestic da
the na

news and other materialspertaining to services 
of 


tabases; and iii) 

tional STI system.
 

Section 1 in this chapter presented the philosophy 
for and design of the
 

Figure 5 shows the main characteristics
 Egyptian publications.
database of 
 litera
of a monthly Awareness Bulletin of Egyptian 

scientific and technical 


can be derived almost entirely automatically 
from such a database,
 

ture; it copy can
A camera-ready master 

following the process flow in Appendix B-5. 


prepared from the machine-readable database 
by the use of word processing
 

be 

be a part of the software capabilities at 

each information
 
programs that will 

A notable characteristic of this Bulletin, 
which can be issued cu

service. 

separately (depending on the volume of
 mulatively for all subject sections or 


material), is its bilingual nature which allows it to be read 
by Egyptians
 

who do not have a command of the English language.
 

b MDonraphe 

from computer files
 
The occasional monographic publications generated 

may include directories prepared by the referral service 
of the information 

as well as formatted printouts
service organizations (cf. Table 13) 

from
 

The number of these publications
that have broad appeal.
numeric databases 

will understandably be small, but they will 

provide for increased service and
 

Since the information services will 
the national STI system.
visibility of to
 

be operated by autonomous organizations, 
the national STI system may wish 


to become a co-publisher.
subsidize in part their printing, so as 
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FIGURE 5. EGYPTIAN STI AWARENESS BULLETIN
 

0 SUMMARIES OF EGYPTIAN-PRODUCED STI
CONTENTS: 

SELECTED REPRINTS, BIBLIOGRAPHIC AND NONo 


BIBLIOGRAPHIC SEARCHES
 

o 	 NEWS, ANNOUNCEMENTS, CONTRIBUTIONS FORM NATIONAL
 

STI SYSTEM
 

(ARABIC AND ENGLISH)
EGYPTIAN STI SOURCES
COVERAGE: 


INDICATIVE SUMMARIES, INTHE LANGUAGE OF DOCUMENT
 ABSTRACTING: 


AUTHOR AND SUBJECT (THE LATTER ARABIC AND ENGLISH)
INDICES: 

GENERATED FROM INDEXING TERMS IN DATABASE
 

LANGUAGE: 	 BILINGUAL, USING THE LANGUAGE OF THE DOCUMENT
 

(EXCEPT THAT ARABIC DOCUMENT TITLES TO BE ALSO
 

TRANSLATED INTO ENGLISH)
 

BY MAJOR SECTOR (PARALLELS EGYPTIAN INFORMATION
 ARRANGEMENT: 

SERVICE NODES), AND WITHIN SECTOR BY DISCIPLINE
 

(USING A GENERAL CLASSIFICATION, SUCH AS THE BROAD
 

SYSTEM OF ORDERING)
 

MONTHLY
FREQUENCY: 


2,000 	COPIES, FOR INDIVIDUAL SUBSCRIPTION
DISTRIBUTION: 
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s) Cost Estimate 
costs for
 

(from Table 3, which showed the distribution of 
the


Assuming 
creating a bibliographic database) that the cost of producing 

printed output
 

of the cost of producing the data
from a database is approximately one-third 

over 
base (for large international abstract publishing services, slightly $7 

cost of printing and distribution in Egypt is 
per abstract), and that the 

we arrive at an Egyptian

of that of the industrialized countries, 


pubhalf 
An estimate of the total annual 
equivalent coat of $3.50 per abstract. 


lishing cost, based on 3,000 abstracts, is $10,500.
 

Assuming 2,000 issues to be printed and distributed monthly, the 
average 

within the range of lower-end costs 
is $0.43 per monthly issue; this iscost from industrial

for inexpensively produced announcement bulletins reported 

ized countries (Rowley, 1978). 

2. Information Tftghn212sY 

rate of national productivity in 
There is evidence that the decreasing 

to by the information sector 
countries is contributed
industrialized 

because the falling productivity of the growing white collar 

specifically, manof bluethe productivity increases the collar 
bureaucracies surpasses 

may not be the same in
While the overall effect power (Thurow, 1981). 

sector in countriesthe white collarproductivity ofdeveloping countries, 
nontrivial information sector is a cause for con

such as Egypt which have a 
sector is thus of 

cern. Improvement of the productivity of the information 


global importance.
 

The single factor which will have the most profound 
impact on the prob

lem solving sector and the information industry 
itself is information techno

cannot be cost-effective without the use 
logy. Modern information management 

of information technology. Indeed, information technology is being regarded 

the way in which decision makers 
as the single factor which will change most 

Until very recently, however,
operate (Martin, 1981).
and problem solvers 
 sol
much of this modern technology has been unwittingly 

denied to problem 


developing countries but in industrialized countries 
as
 

vers, not only in 

often


The reason is simple: this technology could be used, 
more than
 

well. 

expensive professionals and 

not, only when supported by highly trained, 
and complexity of 

specialists. This condition was the result of the novelty 
to makethe development effort necessary it 

the technology, the magnitude of 
software on the market. 

usable, and the low compatibility of the hardware and 

Between 1955 and 1980, the ratio of U.S. software-to-hardware 
costs rose from
 

and the number of information 
15 percent to nearly 90 percent (Ewers, 1981); 

that would be needed in 1985 has been estimated at 4.2 per
systems personnel 

In some sense, despite its
 of the total U.S. labor force (Lecht, 1978).cent 
itself may have helped to accentuate the 

promise, the information technology 

declining productivity of the white collar sector.
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It is essential that the introduction of information technology into the 

Egyptian national STI system be conceived on a different basis (Madkour, 
- that have been required un

1980). The resources - manpower and finances 
to exploit this technology are unavailable in Egypt. Fortunately,

til now 
are changing tie situation (El-Kholy,

recent advances in this technology 
1979). These positive developments relate to both hardware and software, 

and 

now renders the technology usable and attainable
their combined effort 
economically by Egypt. 

the hardware technology are due to the introduction of large
Advances in 

logical ciircuitries of the computer.
scale integration into the design of 

and computational capacities are
 
Due to microelectronics, larger larger 


in ever smaller physical si1ze, at constantly decreasing
becoming available 
costs, and with increasing reliability. Computer performance is increasing 

year; telecommunication
(or computer price is decreasing) by 28 percent a 

cost decreasing by 11 percent a year (Branscomb, 1979). Some 100 computer 

manufacturers offer about 300 makes of business computer systems at prices
 

ranging from $100,000 to a few thousand dollars; the average price of a
 

small system with one work station was $18,000 in 1980; of 
small multistation
 

com
systems, $43,000 (Datamation, 1980). The distinction between "personal" 


puters (costing between $1,000 and $5,000) and small business 
systems has be

the mass market
 
gun to erode as major manufacturers have entered, in 1981, 


in that range. A computer is becoming a personal
with systems priced 

distributed


machine, and extension of its capacity is being made possible by 


which provides access to shared resources, when needed, via
 
computing 

telecommunications.
 

The ma-

The parallel developments in software are no less significant. 


jor change in data processing management relevant to Egypt is the 
use of in

formation technology without programmers. The use of computers by the non

and layman has been made possible because now the interface
 programmer 

between man and the machine is a small set of simple instructions 

(commands)
 
by the machine itself. The emergence of
 whose "menu" is often displayed 


langu
user-operated systems is creating new types of software, new computer 


The concept of the database has
 new systems analysis techniques.
ages, and 

of software technology of the
 

emerged as a fundamental cornerstone the 

computer networks allow databases to be generated from
 1980's. Distributed 
 operated


or at different geographical points via "word processing" terminals 


by clerical personnel.
 

These dramatic advances in the ease of application of information 
tech

of Egypt.
nology must be exploited by the national STI syste 


a) Functional Specifications 

It is intended that the functions assigned to each information service
 

be supported by information processing technology having the folsite will 

lowing capabilities:
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i. Online generation of bilingual databases (bibliographic, full 

text, and numeric); 

ii) Inhouse online searching of local databases using, at 

searcher's option, either Arabic or English search 
commands; 

the 

of Egyptian data-
Remote online searching, from user terminals,
iii) 	

at any service site, in Arabic and English, 
using a 

bases stored 

domestic public data network; 

databases,

iv) 	 Online searching, by English commands only, 

of foreign 

using public data networks; 

Arabic
 
Online editing and formatting of camera-ready printouts,


v) 

and English, of selected portions of database 

contents;
 

any

vi) 	 Forwarding and storing of Arabic and English 

messages between 


the national STI system, and between the
 two service sites of 

a domestic
 

sites and remote users, initially using TELEX, 
later 


data network;
 

site: files mainte
vii) 	Support of administrative functions at 

each 


nance, billing, training, and hardware/software 
maintenance.
 

system service nodes
 
To support these applications, the national STI 


"ring computer network" communicating via circuit 
switched
 

will 	operate a 
 remote ter
communication channels; the latter will also 

connect individual 

The network is illustrated in Figthe system sites.
minal users to any of 
 yet available
 

ure 6. Although adequate telecommunication channels 
are not 


Egypt, their eventual implementation is certain; 
therefore, the computer


in 
 now provide
 
system to be installed at each information service 

site should 

These 	facili

asynchronous communication, in serial transmission 
mode. 


for 

ties should also allow each site to access directly 

an international packet
 

switching network, when available in Egypt.
 

Meanwhile, each service site should be provided 
with a narrow band com

munications facility (TELEX), allowing it to communicate 
with others, and to
 

forward requests for foreign database searching.
 

b) Software
 

The key requirements for the software of the Egyptian 
national STI sys

tem are that i) when delivered and installed, it
will constitute a complete,
 

either sys
finished product requiring no additional effort on the 

part of 


tems or applications programmers in Egypt; ii) the 
software must be operable
 

sites,
information service 

by the professional and clerical staffs of the 


after appropriate training; and iii) the software 
must have certain bilingu

al capabilities. In residence at each site as a member of the staff 
will be
 

person acting as computer operator and software instructor; 
these staff
 

one 
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O COMPUTER SYSTEMS OF 
INFORMATION oERV ICES
 

USER TERMINALS (E.G.,
 

ACADEMIC LIBRARIES,
 
MAJOR AGENCIES, INDUS-

TRIAL ENTERPRISES, ETC.)
 

COMMUNICATION LINES
 
(NARROW AND VOICE
 
BAND CHANNELS)
 

FIGURE 6. THE EGYPTIAN NATIONAL STI SYSTEM 
AS A "RING" NETWORK 
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and 
members are to receive in-depth training in the use of hardware 

not involve program development.
but their function shouldsoftware, 

as regards software. 
These requirements have the following implications 

be transportable to equipment of more than one
 The overatina system must 

the national STI system can
 

manufacturer, so that the standard software 
of 

choose difa
the future new information service sites 

be used even if in even more
 
ferent make of hardware (because future hardware 

is likely to be 


The operating system should be able to differentiate 
among
 

cost-effective). 
 software
 
different categories of users, and allow them access to only those 


to perform their respective functions. In
 
facilities that are necessary 


this manner, the computer system will achieve a degree 
of security, as well
 

The user categories to be so differenas facilitate the training of users. 
 staff;database searcher re
tiated are: the systems and database manager; 

entry staff; secretarial
users); data 

mote database searchers (outside 


inter
staff; publication preparation staff; and 

administrative staff using 


nal databases.
 

able support the development,
should be to

The database software ause 


maintenance and searching of 
 ooth reference and source databases, and 
ease

language. The desideratum of simplicity and 
single high-level command 

use (Barnhardt, 1980) points strongly in the 
direction of the relational 

of 
Although most relational database software has 

database model (Codd, 1970). 


been written for source databases (with few 
exceptions, such as the Canadian
 

MINISIS system which is, however, restricted 
to a single vendor's hardware),
 

are recogand retrieval being
its advantages for bibliographic data storage 

it to support
 
nized (Crawford, 1981), as is the desirability 

of extending 


both types of databases (Rabinski, 1981).
 

Certain software facilities should be bilingual, 
so as to allow the
 

Arabic, and more importantly, allow
 handling of Arabic-language data in 

languageand search databases, regardless of the 

monolingual users to access 
from Lnglish to Arabic 

of the data. Automatic or cemiautomatic translation 
more importantly,


is approaching operational status but its cost is high; 


functions of the information servicen in the 
first five years
 

the proposed 

Rather, what is deirable is that certain
 

do not require such capability. 

services can be performed in tneir original
the information
functions of 


users interrogate, mixed
-reate, and the
language, and that the staff can 
 com
Arabic/Englibh databases using, at the their option, Arabic 

or English 


the software requires two facilities:
implement this capability,mands. To 

searching of bilingual databases);
 a bilingual thesaurus (for indexing and 

and Arabic equivalents of the English commands.
 

functions. AppendIx B-2
 
Table 14 sumrarizes the desirable bilingual 
 The set
 

steps required to generate an English/Arabic 
thesaur,d.


shows the 

of Arabic commands should be created by translating 

English cr,mmands, pro

source code. Arabic-language
to the
bably entailing some changes 

_ terminals and printers.


input/output requires appropriate peripherals 


an adequate,

Given these software specifications it is unlikely t

T.at 
can be locomplex (operat:,.ng and database , stems)
software
off-the-shelf 
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ARABIC LANGUAGE FUNCTIONS OF COMPUTER SYSTEM
 TABLE 	14. 


ENGLISH ARABIC
 
FUNCTION 


A. 	DATABASE/FILE CONTENTS
 

NAMES OF RELATIONS, ATTRIBUTES 


BIBLIOGRAPHIC FILE (ATTRIBUTE VALUES) 


BILINGUAL THESAURUS 


ENGLISH KEYWORK DICTIONARY 


ARABIC KEYWORD DICTIONARY 


USER DIRECTORY 


SEARCH REQUEST FILE 


DOCUMENT ORDER FILE 


ACCOUNTING FILE
 

NAMES OF MACROS (SHELL PROGRAM NAMES) 


B. 	DATABASE/FILE OPERATIONS
 

DATABASE CREATION, MAINTENANCE COMMAANDS 


DATABASL QUERY COMMANDS 


TEXT PROCESSING COMMANDS 


OUTPUT FORMATTING COMMANDS 


O/S COMMANDS
 

V
 
V V
 

V
 

V
 
V
 

V
 
V
 
V
 

V V
 

V V
 

V V
 

V
 
V
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effort will be required to
software developmentcated; rather, a nontrivial 

and to them. The softwarearabizecompatible,suitable. programsrender a period of nine 
development should be a joint Egyptian/U.S. 

effort, and 


be allowed for a four-person team to 
implement it.
 

months should
calendar modest, monolingual
more 

(It should be noted that although a 

considerably 


be implemented in Egypt with little 
additional development,
 

software could 

the proposed effort is highly desirable. 

The proposed system, which will be
 

future information processing
to the current and foreseeable 

re
tailored 
quirements of a national STI system, will 

support the vernacular language of
 

users, and will be completely user operable, 
shall constitute a leading
 

its esthis software development,
The cost of 
edge of computer applications. 

about $250,000, is relatively modest when compared with 

the in
timated at 

vestment necessary to build a new 

bibliographic database system.
 

c) Ear dw ai. 

computer hardware to be selected is that 
The primary requirement of the 

The equip
support reliably and efficiently the 

chosen software system. 
it 

ment should obviously employ the latest 

technology and architecture.
 

each informathe computer facility for 
The size and configuration of 


site is a function of its information processing and data
 
tion service gen-


These are considered first, followed 
in turn by 


storage requirements. 

eral hardware specifications.
 

The number of geographic sites is the 
same
 

i) Proc sing requirements. 

possibly six in the initial
 

number of information service nodes 
as the dataaccess

The total number of users seeking online to the 
three years. of only those 

system will initially be comprised
bases of the national STI 

having access to terminals that are hardwired 
to the computers (on account
 

are staff members of 
of public data networks); these 

of the unavailability cableone twousers of or other 
the information services, plus possibly 

meters). When ato distance of 50at each site (up a
connected termiuals 

Egypt, the number of organizations 
public data network becomes available in 

to Egyptian databases via telecommunications is 
accesshaving online remote This is based on the 

to exceed, initially, IC per service site. not likely into large organizationssite will first caterserviceprenise that each adminis
ubject domain (e.g., research institutes, large enterprises,


its 

and that each of these organizational 

users will )btain
 
ttrative agencies), personits 

the database network from remote terminals 
operated by 

acess to 
nel.
 

staff members using the computer system at each site will 
The service 

They fall into three groups: inquiry/response
ten.
initialy number about 

entry users (for
 

(database searchers, publications composers), 
data 


users 
 (maintaining and querying
and administrative users 
database development), 
 system maintenance).
 
administrative files, billing, training, 

and computer 


Virtually all of these functions are 
interactive, not batch (with the possi

will perform all the 
Assuming that each site 
ble exception of billing). that the site 

functions suggested for the information services, 
and assuming 
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initial numbers
 
staffing will be that shown in Table 1, Table 15 

shows the 


each category, and the number of users to 
be supported simul

of users in 

taneously (since with the exception of the data 

entry function access to the
 

system will be intermittent).
 

follows:
 
The desirable response times fir each category 

of user are as 

of search); data en

2-20 seconds (Oapending on complexity
inquiry/response, data
try, less than 2 seconds; admin.strative, 

less than 5 seconds (except 


base updating and batch operatins).
 

that
 
ii) Storage requirements. The approximate sizes of the databases 

are likely to be maintained in the first three years 
at each site are es-

Appendices

These estimates are derived, in part, 

from 

timated in Table 16. 


C-2 through C-12, which list the principal 
record elements of each database,
 

and number ofrecord size the 
and by making assumptions regarding the 

records of each database.
 

iii) Hardware Requirents and Confixuration. The information proceis

above imply the following hardware 
ing and storage requirements identified 


system size.
 

terminals per
five monochromatic
As regards eriheral s, a minimum of 

of the databases will be
required. Since some 

information service site is 
Arabic and En

should have capability to generate
bilingual, all terminals 

single dual speed (50-200 cps), multifont 
printer is 

glish characters. A One of 
support the output at each service site 

for 3-5 years. 
adequate to to send, receive, and

Telex conversion boxwill require athe terminals ca-
Union message formats, including Telex., TWX, Mailgram, 

store all Western orand abroad. A diskette drive magnetic 
ble and telegram, within Egypt 
tape drive is desirable as back-up storage, 

and as data-exchange media.
 

applica-

As regardn mass storage, the calculations 

above show that the 


site are likely to require, in three years, 
40 million bytes
 

at one
tions 
 Since the price
 
of disk storage (the bottom capacity of 

fast access disks). 


a 40 Mb disk and an 80 Mb is small, it 
is recommended
 

differential Mb disk for
between 
to double the theoretical storage capacity and purchase an 80 

each site. 
As regards the central, processin unit, it is theoretically possible to 

the processing times for each usage type 
expected at each informa

tion serice site, given five simultaneous users and the database 
size es

estimate 


above; it ismore difficult to say, however, 
how realistic such es

timated with small to 
On the other ample operational experience

timates are. hand, 
a 0.5 Mbyte central processing unitthat
databases suggests
medium size 16- and
on current
dumb terminals
support 6-10 simultaneous(CU) will 

Allowing for the facts that bibliographic 
database search

.2-bit machines. data
that for some operations the relational

the CPU,ing is demanding on 
other database software, and that central
 is slower than
base software of
CPU 1.0
 

.memory is relatively inexpensive, 
it is suggested to procure a 
 of theon the internal cycle speed 

Mbyte. Depending, among other things, 
users. Sixteen16-32 simultaneousCPU should supporthardware, 1.0 Mbyte 
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ESTIMATED TOTAL AND SIMULTANEOUS USERS
TABLE 15. 

OF COMPUTER SYSTEM.AT A SERVICE SITE
 

NUMBER OF USERS 
TYPE OF USER TOTAL SiMULTANEOUS
 

3 2
 
INQUIRY/RESPONSE 

2 1

DATA ENTRY 

3 2
 
ADMINISTRATIVE 
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TABLE 16. ESTIMATE OF REQUIRED DIGITAL
 

STORAGE CAPACITY PER SERVICE NODE
 

SIZE OF RECORD NO. OF RECORDS
FILE 

(BYTES) 


USER DIRECTORY 150 500 

SEARCH ORDERS 200 2,600 

DOCUMENT ORDERS 75 2,600 

BIBLIOGRAPHIC DATABASE 1,500 3,600 

BILINGUAL THESAURUS 100 10,000 

ENGLISH KEYWORD DICTIONARY 15 i0,000 

ARABIC KEYWORD DICTIONARY 15 10,000 

OTHER REFERENCE DATABASES 1,000 5,000 

UNION CATALOG 300 2,000 

TOTAL 


5-YEAR VOLUME
 
(BYTES)
 

375,000
 

2,600,000
 

975,000
 

27,000,000
 

1,000,000
 

150,000
 

150,000
 

5,000,000
 

600,000
 

37,850,000
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for each initial system configurationports should be providedasynchronous 
at all service sites. 

syl'tems
iv) Maintenance. The preferable way to initially maintain the 


contracting with a single hardware representative
 at each service site is by 
should employ and train two 

in Egypt. In parallel the national STI system 
to service all systems, and provide

maintenance engineersEgyptian computer 
spare parts. One may expect the elec

for them an adequate supply of 
to require more maintenance as printers and disks

tromechanical devices such 
on one or 

than the processors themselves; the latter are typically contained 
has been diagnosed,once the malfunction 

more boards that are exchangeable 
provided by the manufac

with the assistance of diagnostic programs
usually 
turer. 

d) Estimated costs 

the computer facility recommended for each infor-
The configuration of 


is shown in Figure 7.
mation service node 

1981, the configuration
and U.S. prices of
Given the technology 

disk, 5 graphics terminals, 

described above (1 Mbyte CPU, 16 ports, 80 Mbyte 
1 dual-speed multifont 

a diskette or magnetic tape drive, printer, and 1 

in the vicinity of $100,000. One-time software
is
Chat Automated Telex) 

of $5-10 thousand per site.
 

license costs are likely to be in the range 


Operating costs will include maintenance (typically, 
two percent of the pur

chase cost), computer supplies such as disk packs, ribbons, paper, etc.
 

year), and line communications costs (Western 
Union
 

($3,000 per site per 


telex rates).
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CHAPTER IV. STREGTHENING EGYPT'S INFORMATION RESOURCES
 

of the docu-
Chapter II outlined briefly the necessity for and the role 

the Egyptian national STI system. This chapter 
ment repository subsystem of 

offers technical details and design. 

. Lo Docuent Availabil 

availa-
One may approach the question of adequacy of national document 

In 1980, there were roughly 62,000
in Egypt in the following manner.
bility 
published globally, up from 19,000 in 1960; 20,000 titles 

journal titles 
1981; Bourne, 1962)). Bradford's Law (Bradford, 1946) suggests that 

(McEvan, in 
in order to have local access to 90 percent of the significant literature 

one would have to suscribe, in 1980, to 500-1,000 
a given scientific field 

1971), which pos
that field. Garfield's Law (Garfield,different titles in 

the core of highly cited literature in all science is only
tulates that 

of a single discipline, is parti

larger than the literature coremoderately 
of the British Lending Library: in its col

ally borne out by the experience 
met by 5,000
percent of requests are 


lection of over 45,000 titles, 80 


titles, and two-thirds of the collection are never requested (Line, 1981).
 

Figures such as these offer some support for the 
position that "the important
 

by less than 1,000 titles, and that
science encompassed
literature of is 

need to cover only


secondary information services (abstracts and indexes) 


about 3,000 titles" (Garfield, 1972; Garfield, 1976).
 

(AIbooks, abstracting and indexing
Recently developed "core" lists of 

science, and engineerfor biomedicine, agriculture,services), and journals 
A&I titles, and 2,500

ing (King Research, 1980a) contcin 3,057 books, 245 

In terms of cost, serials comprise the largest percentage 
(64


serial titles. 
 being forthis core collection, the remainder
percent) of the 1980 costs of 

A&I services (14 percent). These core lists were used books (22 percent) and 
major academic and special libraries
 

to check the holdings of Egyptian 

The results, shown in Table 17, document the unevenness 

of
 
(Zehery, 1981). 

coverage in terms of both the type of materials and the discipline. 

the
difference between 

At 1980 prices (McDonald, 1981), making up the 


the Egyptian libraries,
of the core lists and those actually held by

titles 
 first year,
 
as shown in Table 17, would cost approximately $120,000 

for the 


which $75,000 would be the recurrent annual costs 
of A/I and serials sub

of A/I and serial sub-

In very rough figures, providing ten-year
scription. 

(five-year backfile, five years future subscription) 

and allowing

scriptions 
 years, the
 
a total of $125,000 for the purchase of books over the next five 

is about $820,000 ($1 million when allowing for 20 perrequired investment 

cent inflation).
 

local document repositories versus docu-
The financial considerations of 

a copy of a are as follows. Assume that to import
ment delivery requests 
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LARGEST "CORE" LIST PERCENTAGES OF STI MATERIALS
TABLE 17. 

HELD BY AN EGYPTIAN LIBRARY
 

TYPE OF 

MATERIALS 
 DISCIPLINE 


BOOKS BIOMEDICINE 


AGRICULTURE 


SCIENCE/ENGINEERING 


A&I SERVICES BIOMEDICINE 


AGRICULTURE 


SCIENCE/ENGINEERING 


JOURNALS BIOMEDICINE 


AGRICULTURE 


SCIENCE/ENGINEERING 


SOURCE: MCDONALD, 1981
 

PERCENT
 
HELD 


76 


33 


40 


54 


84 


69 


55 


28 


87 


INSTITUTION
 

FACULTY OF MEDICINE,
 

MANSOURA UN IVERS ITY
 

FACULTY OF AGRICULTURE,
 
ASSYUT UNIVERSITY
 

FACULTY OF SCIENCE, CAIRO
 
UNIVERSITY
 

FACULTY OF MEDICINE,
 
ALEXANDRIA AND MANSOURA
 
UNIVERSITIES
 

NIDOC
 

FACULTY OF SCIENCE, CAIRO
 
UNIVERSITY
 

FACULTY OF MEDICINE,
 
MANSOURA UNIVERSITY
 

FACULTY OF AGRICULTURE,
 
ASSYUT AND TANTA
 
UNIVERSITIES
 

FACULTY OF ENGINEERING,
 
MONOFEYA UNIVERSITY
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journal article from abroad costs ten dollars and that the average annual
 

serials runs from a low of $52 for agriculture to a high of
subscription of 

Then, if the number of requests
$131 for science and engineering (Table 18). 


for article copies from a particular journal is higher than five for agricul

ture, six for medicine, and thirteen for science and engineering, it is more
 

economical to subscribe to that journal than to procure the single copies
 
is
through a document delivery service - regardless of other reasons why it 

important to have documents available locally. At the national level, if 

each of the postulated 2,500 annual database searches generates a request for 

five documents that are unavailable in Egypt, the cost of the document 

delivery service will be $125,000 per year. This is more than the annual 

cost calculated above for completing the core lists of holdings by Egyptian 
libraries.
 

course,
Having all the core list titles available in Egypt does not, of 


completely obviate the need for foreign document delivery (nor does it mean 

that local document delivery is free of cost). However, if there is a high 

the titles held in Egypt and those requested by users,
correlation between 

the demand for foreign document delivery could be reduced by, say, two

thirds. Assuming then that Egyptian libraries continue subscribing and pay

ing for materials already in their possession, an additional annual invest

about $140,000 should satisfy over 90 percent of document deliveryment of 
from local resources), andrequests (two-thirds of which would be met rapidly 

it would guarantee Egypt to possess a minimal adequate collection of scien

tific and technical documents comprising the highest quality scientific and
 

technical information. Having such a collection within its borders is of 

considerable strategic importance to Egypt. 

a) Selection of Repository Libvari 

The economic importance of configuring the repository subsystem from ex

isting libraries is thus clear. Unless the national STI system can rely on 
would to
the collaboration of major academic and special libraries it have 


spend 2.5 times more funds on duplicating their existing holdings. The cost
 

the STI project would be $2.5 million instead of $1 million. Since thisto 
is clearly not affordable, other alternatives - all suboptimal - would have 

to be sought, such as procuring only a fraction of the resources and managing 
a delivery service.it centrally, or simply supporting only foreign document 

else being equal, the last option would be the most economical al-Everything
ternative. 

The rationale for recommending that the document repository subsystem of 

the national STI system be comprised of selected Egyptian academic and spe

cial libraries is thus inescapable: unless Egyptian libraries agree to share 

their resources, Egypt cannot extricate herself from the quagmire of informa
can betion insufficiency. The question is not whether any jingle library 


come comprehensive, for it cannot; the question is whether the sum of Egyp

tian libraries can provide a minimally adequate national resource of STI. 

This they can do only through resource sharng, and through partial, volun
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"CORE" LISTS: AVERAGE SUBSCRIPTION COST
TABLE 18. 

(1980)
 

C 0 S T ($)
 
MATERIALS MEDICINE AGRICULTURE SCI/TECH ENGINEERING
 

30.89 36.35
32.49 19.75
BOOKS 


307.57 208.44
 
A/I SERVICES 168.48 269.21 


131.55 131.55
64.72 51.91
SERIALS 


SOURCE: MCDONALD, 1981
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START
 

ENTER
 
REQUEST * o TITLE 
DATA* o CATEGORY (JOURNAL, PATENT,
 

111 1TECHNICAL REPORT, 
STANDARD
 

ADD "1"TO o YEAR OF PUBLICATION
 
o NUMBER OF PAGES
"TIMES 


REQUESTED" o REQUEST ID
 

NO 'TIMES
 
REQUESTED' ** ADJUSTABLE VALUE 

> X~i,? 

o TITLE
PRINT ** 

o CATEGORY
 
o TIMES REQUESTED
 
o TOTAL PAGES REQUESTED
 
o YEARS OF PUBLICATION
 
o REQUEST ID'S
 

>SUBSCR IP
 

STOP
 

FIGURE 8. SUBSCRIPTION DECISION ALGORITHM
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and
 
tary coordination of their acquisitions. It is essential that academic 


derations
 
libraries of Egypt grasp the significance of 

national cou 

special 

over those of individual libraries.
 

The selection of document repository libraries 
for the national STI sys

is thus a critical undertaking, and it should 
be carried out judiciously
 

tem 
 the
 
but with dispatch. As a minimum, responsibility should be allocated 

for 


materials: biomedical literature; agricultural litera
following bodies of 

ture; literature of physical sciences and engineering; 

social science litera

industry and trade literature; patents; and 
stan

ture; technical reports; 
 na
dards and norms. The selected repository libraries will become 

de facto 


Egyptian resource centers for materials in 
their subject domains, and
 

tional 

their collections will be supplemented through 

the acquisition program of the
 

Other libraries having substantial collections 
(parti

national STI system. 

cularly libraries of foreign agencies (such 

as NANRU and the American Univer

sity) should definitely be invited to joint 
the document delivery subsystem.
 

In return for the libraries' participation 
as Egyptian document delivery
 

national STI system will reciprocate by offering 
them several
 

agencies, the holjournal

These are: i) development of a union list 

of STI 

incentives. 


the repository subsystem; ii) supplementation of their holdings by
 dings of 

selective acquisitions, iii) selected staff training; iv) provision 

of repro

document delivery service, and personnel trs'iing in
 
graphic equipment for 
 STI
 
its use; and v) early access to the information 

services of the national 


system.
 

The first three functions are described in more 
detail.
 

b) Union List of STI Holdines 

The 1980 survey of 29 Egyptian libraries conducted 
under the auspices of
 

the STI project has identified Egyptian holdings 
of items in the "core lists"
 

it
 
Although these are not the total STI holdings 

in Egypt,

discussed above. 


the data be compiled into a machine-form union 
catalog,
 

is essential that 

reproduced, and distributed. The ASRT microcomputer system is quite adequate
 

to generate this temporary tool.
 

title, li-

The minimal elements of the database design 

should include: 


brary holding the title, years available, subject field 
and ISSN Code (ISO,
 

As the core lists are
 
1975); the latter two to be added to the survey data. 
 This
 

by BLLD rank, it will be useful to alphabetize them by title. 
arranged 
 num
can be accomplished by "dumping" the file, sorting 

it, adding sequential 

Once so conditioned, indexes to
 

bers, and reinserting it into the database. 


the file can be produced and printed. Such printouts may list: titles by li-

The cu

brary; titles by diecipline; and holding gaps by library 
and title. 


mulative union list should be printed in 200 
copies, and distributed or sold.
 

estimated at 6
 
At 5 minutes per title entry, the data entry 

effort is 


manveeks.
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2.. SuDlementation 9 gidings 

The ability to correlate a national acquisition policy for STI with do

to finding near-optimal fit between local 
cument delivery service boils down 

and the expected needs for documents by users of the 
information resources 

on a plausible ra
natioTal STI system. Although the core lists are based 

tionale and empirical evidence, they are not guaranteed to reflect exactly 
needs

the Egyptian user's requirements; therefore, a selection algorithm to 

be devised. 

A) Selecticn 

In order to improve the probability of supplementing Egyptian libraries 

to Egyptian needs, the following rules are 
with the materials most relevant 

appears in
recommended: if the document request is for a serial title that 

core list, the title should be subscribed to (unless already available in 
the 

the list, the decision algorithm

the title does not appear on
Egypt); if 


shown in Figure 8 is applied. This algorithm calculates the cost of the do

cument delivery vs the subscription cost, and when a certain 
(adjustable) ra

attained, the title is selected for subscription. The selection and
 
tio is 


in Appendix B-6.
acquisition process is siu4wn 

other than serials
 
The decision algorithm can be applied to materials 


they are grouped into subject classes. The latter applies particuprovided 

subject categories),


larly to technical reports (issued by NTIS in over 500 

the U.S. or international paand patents (the class/subclass categories of 


file is ex
tent classification). Thus, since procurement of the entire NTIS 


the proposed acquisition rule can point nut the more
 orbitantly expensive, 


demanded subject categories for eventual subscription in 
microfiche.
 

and other materials

The allocation to repository libraries of serials 


of the document's subject discipline. The dis
acquired will be on the basis 

cipline is apparent from the inclusion of the title in 	a particular core
 

A running record of
 else be determined on an ad hoc basis.
list, or will 

"assignments" of acquired materials shall be kept and analyzed periodically,
 

assure a reasonably equitable distribution of materials 
among the
 

so as to 

cooperating libraries.
 

b) Technical Services
 

Performing the STI acquisition function in a cost-effective manner 
gives
 

national STI system an opportunity to provide an exemplary showcase of
the 

resource. The acquisition function
modern techniques of managing library 

so as to retain control over the purchasing,
must be carried out centrally, 

the naiional STI sys
billing, and allocation of materials. For this purpose 

tem should establish an "acquisitions bureau," and either operate it 
from the 

contract its operation to one of the re
project headquarters or, preferably, 
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pository libraries.
 

The acquisitions bureau will perform the 
following functions:
 

the application

i) 	 selecting, for subscription titles indicated 

by 


of the rules described above; 

and other purchase orders through a reli
ii) 	 placing subscriptions 

able, experienced jobber;
 

so ordered
 
iii) 	 receiving and processing all deliveries 

of materials 


(serials check-in, provision of catalog cards, 
etc.);
 

promptly forwarding processed materials to 
designated libraries;


iv) 


v) maintaining necessary files;
 

the appropriate
 
vi) 	 submitting invoices for approval and 

payment to 


authority (Egyptian or U.S. project director); 
and
 

periodically, producing specified adninistrative 
reports.


vii) 


The acquisitions bureau will acquire an 
off-the-shelf computer-based fa

for this 
cility having the necessary capabilities. The system recommended 

(ILS), a microcomputer-based
function is the Integrated Library System 	

tOe National
package being developed under the auspices of 

hardware/software 
Library of Medicine (NLM, 1981).
 

transportable library
ILS is designed as a modular, general purpose, 

file supportingmaster bibliographic
system, featuring the philosophy of one 	

etc.). Thecataloging, circulation,

all library functions (acquisitions, but does not preclude its being
 
system is implemented on small hardware 


scaled up to larger systems in large libraries. 
The boal has been to make it
 

easily maintainable and transportable, thus being compatible with the 
cri

the previous
described in 

teria for application of information technology 


chapter.
 
biblio-


ILS Version 1.0 (Figure 9) performs the 
following functions: i) 

which maintains integrated bibliographic 
file and links to 

graphic control, 

shared cataloging and authority files; ii) 

catalog access, which provides an
 

circulation, which supports cir
online catalog for patrons and staff; iii) 

control; iv) serials control,
 
culation processing and overall collection 


maintains serial holdings and supports processing 
of serial issues, v)
 

which and produces preliminary biblio
acquisitions, which processes order data 


administrative services, which provide summary 
re

graphic records; and vi) to control
 
ports on library activities, and features that 

allow the library 


subsystems are able to interact with related 
bi

system processing. These 	 such
 
bliographic activities and organizations 

outside the local ILS library, 


holdings, shared cataloging, and
 
loan, shared serials 


as interlibrary 

dealer/jobber files.
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FIGURE 9. THE INTEGRATED LIBRARY SYSTEM SOFTWARE.
 



Not all of the above functions need to be performed by the acquisitions
 
bureau, of course. However, the capability of creating a master bibliograph

ic file (which supports a MARC-like format, and allows it to be 9-Arched 
through indexes constructed for online searching) is a useful tool for main
taining the bibliographic records of the acquisitions bureau. As regards ca

taloging, ILS supports both the method of loading records from a shared cata

loging utility and local catalog record creation (a future module will sup

port multiple character sets). The catalog can be searched online by library 

staff and library patrons, via author, title, subject, conference and cor

porate name, call number, and ide-ntification number; explicit boolean sear

ches are to be implemented shortly. The circulation module, although not of 

immediate interest to the acquisitons bureau, has a capability of maintaining 
patron files.
 

The immediately most useful module to the acquisitions bureau is the
 

serials check-in, which records the receipt of Individual serial issues and
 

prepares them for filing and/or circulation. Detailed holdings are maintained
 

in the serial title record showing every volume and issue that has been
 

checked into the system. For issues checked in ILS generates labels and
 
routing slips.,
 

administra-
The administrative module provides features which allow the 

tor to set up and operate ILS without inhouse data processing staff. The au

tomated reports module features a number of predefined summary reports, data
base activity reports showing total bibliographic records, a master patron 
list, etc. An online user manual is available on the ILS. 

hardware
It is recommended that ILS be purchased to run on the smallest 


system available (64 Kbyte CPU, 40 Mb of disk storage, 2 monochromatic ter

minals, and a slow speed printer). The hardware purchase cost is approxima

tely $35,000; software licenses for ILS and its associated operating system 
mainteiiance
are about $10,000 one time cost). Annual hardware and software 


and supply costs are estimated at $6,000.
 

profssionals
The acquisitions bureau can be operated by a staff of two 

and one clerk. One of the professionals should have some experLence with 
arcomputing equipment, and should undergo a two-three week training in the 


chitecture and use of ILS.
 

While the purchase and operating costs of ILS may be above needs of the 
acquisitions bureau, an important secondary objective is to bring into Egypt
 

model library management system that can be demonstrated and used expera 

imentally by the repository libraries of the national STI system. The master
 

bibliographic file and networking capabilities of ILS should go a long way
 
toward providing the necessary tchnic-al facilities for inducing a degree of 

collaboration and resource sha7i.ng among these libraries. One of the impor
tant purposes of the acquisitions bureau will therefore be the ability to 

to assist them in explordemonstrate these functions to library executives, 
ing the potential of this technology for the management of their libraries, 
and to provide a training site for staff memberii of libraries wishing to ex
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impact of the acquisitions bureau of 
plore this technology. The long term 

system can be nost significant.the national STI 

.g) other gim 

the nationalthat the repository libraries of
It is reasonable to expect 

to p :ovide document delivery
STI system will need equipment allowing themnew 

t microfiche 
service. This equipment consists of a xerographic printer, and 

would possibly be given to the resource li-
The equipment
reader/printer. 
 central contract by
 
braries on loan, and may have to be maintained 

under a 


the national 
STI system. Operator training will also have to be provided
 
delivery re

centrally, as part of the development of procedures for document 

costs (staff time and reprographic supplies)
supply. Operating
q.est and 

should be part of the document delivery charge.
 

system may con-

As an additional incentive later on, the national 

STI 

aca computer terminal allowing that library

sider placing in each library 
of the system. Such - gesture should be 

cess to the information services 

made in conjunction with the marketing efforts 
by information service sites.
 

d) sti ed costs

the program to supplement the STI resour-
The overall Egyptian costs of 

following elements: cost of information materials, $1 mil
ces include the 
 of
 
lion; purchase cost of ILS facilities, $50,000; 

operating and staff costs 


the acquisitions bureau, $20,000 per year (half for 
salaries); ,foreign docu

ment delivery, $100,000 per year (gradually decreasing 
as more information
 

reuources. become available in Egypt); and $50,000 
for the cost of six micro-


Additional costs should be an
fiche reader/printers and six xerox machines. 


ticipated in conection with staff training and 
consulting assistance.
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CHAPTER V. GOVERNANCE OF THE NATIONAL STI SYSTEM
 

a function of
 
The choice of the structure -r i national STI system is 

Some goals, such as the diffusion of information 
func

the system's goals. nastrata of the 

tions and information technology into the problem 

solving 

cannot be optimally served by a structure 
in which these functions are
 

tion, na-
The proposed structure of the 
physically performed at one central 

site. 
system model.distri-butedof Egypt therefore conforms to a

tional STI syctem 

the question of governance is often 
Whereas in a centralized structure 

academic (since the central agency is also 
the governing agency), in a decen-


There are several reasons
 
tralized structure governance becomes a key 

issue. 


(Kent, 1979): any structure that brings together 
diverse organiza

for this 
 flexibility,
 
tions invariably involves a partial loss 

of their autonomy (or 


In turn, loss of autonomy or flexibility 
is an impetus for parL

or both). 
 require or
cipation in governance, partly because the 

system functions may 


legal mandates (for example, allowing them to
 
ganizations to modify their 


serve patrons other than their own employees).
 

an
through which 

Governance has been defined as "the set of 

processes 


organization confirms its goals, establishes 
policy, selects its leaders, and
 

(Mathews, 1979).
 
insures the necessary resources to carry out 

its purposes" 

and objectives . . . ;

requires "mechanisms for identifying goals
Governance 

; and for the resolution of conflict" . . .for the establishment of policies 

The purpose of the governing body may be said to be "the
 (Montgomery, 1979). 
 . . .
 

exercise of authority to set policy and objectives 
that serve the needs 


to direct management to attain these objectives"
of the constituency, and 


(Avram, 1979).
 

referred model for the governance of 
 a
 At this time there is no sings'c 

The Unesco General Information Programme favors governational STI system. 


1973). Beyond this, "the
 
nance through a "national focal point" (Unesco, 
 . . .entirely on national circumstances . The 

almost
choice must depend 
 respect
 
most important need is for the machinery to 

work well and to command 

Among the count~ries
 

among ministers and senior administrators" 
(Gray, 1978). 


(Tell,
 
that have described their proposed approaches 

to governance are China 


1980); France (Chambaud, 1980); Federal Republic of Germany 
(Lohner, 1980);
 
1981); Mexico
 

Great Britain (Gray, 1979); India (Seal, 1980); 
Japan (Japan, 


1978), Pakistan (IDRC/UNDP, 1978), Saudi Arabia 
(Burchinal, 1981),
 

(CONICIT, and the
1980);

Sweden (Swedish Government Commissions, 1978), 

USSR (Losev, 


U.S. (Carter, 1967; Ackoff, 1976; Gapen, 1981).
 

In principle, governance of a national STI 
system may be exercised by
 

the government, a quasi-governmental body, or a 
one of three mechanisms: is appropri
private body %Stevens, 1977). A government-governed mechanism 

states where private enterprise is, for all practiate, if not mandatory, in 
in Egypt, of course. In oth

cal purposes, nonexistent; this is not the case 

Egypt, which are prepared to support a vigorous
 

er countries, including 
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solely governmental) information sector, a 
growth of a national (rather than 

one which in
attractive form of governance of a national 

STI system is 

more (and, usually,

cludes governmental participation but allows greater 

freedom 


This quasi-goverumental, legislative form
 greater efficiency) of operation. 


of public governance is typified by the 
"public corporation, such as the Com

(COMSAT) or the Public Broadcasting Cor-
Satellite Corporation
munications 

States.poration of the United 

one exer-

The third, "private" type of governance of 

the STI system is 

In this
 

cised by the membership itself, under a legal charter 
and by-laws. 

isgovernments
form of governance, relationship to the national and local 

more ancillary. While attractive to the highly dynamic private 
sectors of
 

Egypt, for
 
some countries, this form of governance may be premature in 


some government-agency members of the national 
STI system
 

several reasons: 

might be precluded by law from participating in and supporting such 

a privatn
 

consortium; most member organizations of 
the system are probably not prepare[
 

and a
 
to fully subsidize the functions of thq consortium 

(or their own); 


private consortium is less likely to generate consistent 
and adequate finan

ciel subsidy for its operations.
 

1. Council for Information Resources and Services 

The method of governance of the Egyptian national 
STI system is indicat

by the system's structure and constituency. 
Since all its sub

ed strongly 
 the government,
composed autonomous organizations belonging to 

systems are of 
the public sector and the private sector, 

the form of governance must clearly
 

one that is hospitable
 
be participatory rather than authoritarian, 

and be 


legally and acceptable psychologically to all three 
groups of organizations.
 

A public, rather than the governmental or 
private, form of governance is thus
 

indicated.
 

are the
 
A near equivalent of the "public corporation" 

concept in Egypt 


as the Science Council. The Councils are non-

National Councils, such 


governmental, established by legislation, 
and able to accept tax monies; they
 

mandate; and they command national prestige 
and impor

have a well-focused 

Using them as an approximate model, it is recommended 

that a "Council
 
tance. 


Services and Resources" be established in Egypt at the earon Information 
 resour
lit:.t possible time and that it be given the 

legislative mandate and 


ces to guide the development of the Egyptian 
national STI system.
 

Figure 10 shows the characteristics of the 
proposed Council.
 

a) Functions
 

seen as a policy, planning, coordinating, and funding

The Council is 


agent, not involved in operating information 
resources or serr-.ces. Its pri

perlorms its role
 
mary objective is to assure that the national 

STI system 


that it meets its objectives; accordingly, 
it constitutes a
 

adequately, and 
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COUNCIL ON INFORMATION SERVICES AND RESOURCES
FIGURE 10. 


ESTABLISHMENT 


PURPOSE: 


FUNDING: 


FORMS OF BUSINESS: 


BOARD OF DIRECTORS: 


ADVANTAGES: 


PRESIDENTIAL OR PARLIAMENTARY LEGISLATION
-


- PLAN FUTURE DEVELOPMENT OF SYSTEM
 

- STUDY INFORMATION NEEDS 
- ASSIST DEVELOPMENT OF NEW SERVICES 

- FACILITATE DEVELOPMENT!IMPLEMENTATION OF 

COMMON POLICIES AND FUNCTIONS 

- COORDINATE NETWORK SERVICES 

- ALLOCATE FISCAL RESOURCES 

- BY GOVERNMENT AND MINISTRIES
 

CONTRACT WITH AUTONOMOUS ORGANIZATIONS FOR
 -
INFORMATION SERVICES, TECHNICAL CONSULTING,
 

DOCUMENT DELIVERY, TELECOMMUNICATIONS, ETC.
 

- APPOINTED BY PRESIDENT 
- NO CONFLICT OF INTEREST
 

- PUBLIC RESPONSIBILITY
 
- VISIBILITY/ACCOUNTABILITY
 
- STABILITY
 
- REGULAR FINANCIAL BASE
 

- DECISION-ORIENTED
 
- INCENTIVE VIA FUNDING SUPPORT
 

- SMOOTHER TRANSITION TO DOMESTIC FUNDING 
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platform. It assures, furthermore, performance of 
planning and coordinating one member of 
functions that exceed the responsibility or capability of any 

system -- functions such as policy formulation, user education, and 
the STI 

manpower training.
 

following specific functions: 
The Council is to be responsible for the 

n of national information 
i) Continuous monitoring and 

the national socioecono-
By regularly monitoring and studyingrequirements. andthe public

executive decisions, inad develament trends of 
ic plans, informationshall correlate the provision of 
private sectors, the Council. 

national information requirements.
services with changing 

a n optimization f Sjer f o the 
ii) Continuousint inand equity of

The Council shall examine the level 
national STI system. 

to different user constituencies in Egypt's socioeconomic 
formation services ex

recommend and take appropriate steps such as 
development activities, and 

expanding their coverage, arranging 
panding the existing number of services, 

transferring responsibilitytraining,supplementary or advanced personnelfor of the system to an exist
from an ineffective member

for information service 
ing or new node, revising the principles and rules for building Egypt's STI 

recommend appropriate applica
resources, etc. The Council shall study and 

shall use administra
tions of new technology in the national STI system. It 

theSTI system nodes to monitor 
tive reports (Appendix D) of the national 

and cost of information services,
 
level, quality, availability, penetration, 

utilization
 
including document delivery, and recommend 

steps to increase the 


information by Egyptian problem-solvers.of 

The Council shall have 
iii) Contracting for -information srLLes. 

the 

to enter into bilateral contracts with autonomous 
Egyptian and foreign 

power 
 services,
 
agencies and organizations for performance 

of specific information 

studies as
 

document delivery, education and training, and such research 
and 

ad
may be required. (Contracts using foreign donor funda may be 

subject to 


ditional regulations.) 

pur-
The Council shall 

iv) Formulation gf national- information 1polic. 
in Egypt, insofar as they 
the enactment of national information policies

sue 

pertain to the national STI system, and monitor 

their implementation.
 

ofms to increte use
of broad educational 2v) Implementation 

The Council shall formulate and implement
Egyvtian problem solvers.STI by popu

multipronged programs aimed at different strata 
of the problem solving 

and industry, researchers, production

lation (executives in government 
 workers
 
managers, and knowledge transfer agents such 

as educators, extension 


in the agricultural and health sectors, librarians, editors, and mass commun

ications specialists), exploiting a range of 
appropriate devices such as high
 

printed campaigns, demonstrations,
level seminars, conference presentstons, 


and other incentives.
awards, 
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develomnent of_

vi) Plani,

and-
instituting-, Sat Mnpiing 

manpower 
Jh 

planning model
weL. Using a
ma_a_.fPsioi
professional Council
 
to predict staffing requirements of the national STI system, the 


and supervise appropriate educational and training proshall contract for 

grams in Egypt and abroad. 

on behalf o.f the nalional STI 
vii) Submittina, nn budgetaML requess 

and present to the governmentshall develop, justify,system. The Council 
annual requests for funds, and subsequently 

allocate these funds for the sys

system is discussed later in 
tem operations (financing of the national STI 

opera
this chapter). Included in the budget requests will be funds for the 

as well as for the programs under its auspices, such as 
tion of the Courcil 
policy promotion, manpower training, user sensitizing, 

research, and interna

tional activities. 

i focal ojj viL-a-i internationalviii) Functioniff as a 
shall review the utility of internation

informational Programs. The Council 
node of the 

arrange, preferably through existing
al programs to Egypt and Bilain such activities.appropriate participationnational STI system, for 

nodes of the nationalprojects involving
teral or multilateral international the 

should have the endorsement of the Council if they impact
STI system 

or financial resources of the national STI 
functions, procedures, standards 
system of Egypt. 

of the heads and other seniormeetingsix) OrganizinAg 
and repository nodes of the 

Professionals of all information service document 
share 

national STI system. The objective of these roundtable meetings is to 

problems and formulate approaches to their 
common experiences, record common 

into further developmnent and planning of 
and obtain firsthand inputsolution, the Adshould properly be organized byThe sessionsthe national system. 

visory Committees of the Council.
 

conference 'of the information service 
x) Sponsoring an annual national 

with other professionalConference may be cosponsored. Thesector of E 
In addition, the Council shall pursue and assure par

and scientific grou-s. 
in other relevant national meetings

ticipation by the national STI system 
ses

held in Egypt and abruqd. and be instrumental in organizing technical 


such meetings.
sions and/or discussion pane'.s at 

k)Organization 
the Council of Informationth,- proposed organization ofFigure 11 shows 


Services and Resources.
 

8-12 members.The Board of Directors consists of
i) Board of Direct:or_. 

in promoting acceptance of the 
to the Board should be instrumentalAppointees 

Council's recommendations and budget requests; presumably 
the initial members
 

appointed by the President, partially from nominations 
by the three
 

would be 
 repositories).
constituency groups (users, information services, and document 

Members of the Board of Directors should not be affiliated with the organiza

83
 



BOARD OF DI RECTORS
 

Chai rman 

%Sivicesrs
 

Aisory

Comi ttee
 
(Reources) 	 LegalI, 

, 	 Financial
 

Of ficers
 

PROGRAM OFFICERS
 

COUNCIL ON INFORMATION SERVICES
FIGURE 11. 


AND RESOURCES: ORGANIZATION CHART.
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Board members serve a six-year

tions comprising the national STI system. 

The chairman of the Board will
 two members rotating every year.
term, with 

except that the first 

be elected by the 	Board for a period of three years, 
appointed by the President. Board members should meet no
 chairman will be 


less than quarterly for a period of two days.
 

Since the Council 	will contract for the functions and 
opera

ii) Sl;aff. 

tions performed by the national STI system, including 

some of those performed
 
intended to have a
 

centrally under the auspices of the Council, it is
not 


large staff. The professional staff should initially consist of 
a full-time
 
1egal and
 

Executive Director, two full-time program officers, 
and part-time 


officers. The full-time professional staff should hold no other
 financial 
 of the
 
major salaried employment. The following quote captures the essence 


appointments of the Council's professional staff:
 

staffed l'y fulltime officers
 
The national focal point should be 


more important than quantity. Taken as a
 
from the outset. Quality is 


of their own 
whole, the staff must be well-motivated, must have ideas 

ability to mobilize other people's ideas, must be 
able to keep


and the 

and control
 

up to date on a wide range of topics, must 
be able to plan 


must have good writing ability,
and perhaps experiments -,studies 
. . One 

and must be able to 'win friends and influence people." .
 

should seek staff from the widest possible range of 
intellectual and ad

ministrative ability. (Gray, 1978)
 

permanent Ad-

The Executive Director and his staff will be assisted 

by 


visory Committees representing users of the national system, 
its information
 

are 

services, and its 	document repositories. Advisory Committee members ap-


Chairman of the Board of Directors, in a manner assuring
pointed by the 

equitable and meaningful representation of the constituencies of the national 

system. Advisory Committees shall elect their chairmen, and shall meet 
once
 

Minutes of the meetings shall be recorded, with such recommenda
a month. 

tions as have been formulated and adopted by the Committees; 

and copies shall
 
of Direc

be forwarded, via 	the Executive Director, to members of the Board 


tors, and to chairmen of other Advisory Committes.
 

meet-

The Council should be housed in suitable quarters, with access 

to 


ing rooms equipped with audiovisual media, and be supported 
by suitable cler

a terminal
 
ical staff. Commnmications capabilities are essential, including 


coupled via dialup telephone lines to the computational faciliand printer 

ties of the information services nodes, and telex.
 

2. Funding
 

to support

There are four sources of funds that should be counted upon 


income from services; subsidy from the
 the Egyptian national STI system: 

ser

government; operating funds from the parent organization of 
information 


vice nodes; and grants and donations from other sources.
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j) Income- fM. Services8 
list"

STI should develop and adopt uniform "price
The national system a 

The services whose p,rtial or full costs are 
of its key services. principal 

document delivery.
 
to be passed on to the user are database searches and 

andthe cost of the development of the system
should includeUser charges not 

covered by an exist
of its facilities, inasmuch as these are at least partly 

ing grant. Charges should be reasonable, lest they impede use 
of services
 

Database search fees will presumably distinguish 
between
 

and of information. 

and foreign searches. Although foreign database search costs vary,
 domestic as to

should minimize such differences,for this service 
so 

user chargethe the service more transparent to the 
simplify accounting procedures and make 

main 
not penalize users resident outside the 

user. Service fees should 

areas of Egypt.
metropolitan 

b) Fundins FOrmula 

countries is for information services to be 
The desire of industrialized 

service operation among itsi
 to distribute all costs of
self-supporting (i.e., 
services attain this objective;

users). In practice few if any information 
vendors are still defi

of database producers and database
the great majority 

to expect that the Egyptian in
therefore unreasonablecit operations. It is 

in full; indeed, trying to do so 
will recover their costformation services 

of the goals of the national or defeat some
would almost certainly undermine 

STI system.
 

among the 
as to the division of the costs 

The question thus arises 
users, the central government, and the 

various parties concerned - the 
onAlthough agreement 

parent organizations of the information service nodes. 
mustmain cost of the national STI system 

a formula for subsidizing the 
thoughts toward
 

await discussions by these parties, the following are a few 


such a discuosion.
 

burden, and hav-
Having the central government asaume the full financial 

the Council of Information Services 
ing the annual allocations distributed by 

On the other hand, having the
 
and Resources, has the appeal of simplicity. services
 
parent organizations of information system nodes share the cost 

of 
ofand attention by the management

will assure higher degrees of commitment 
use of financial resources.

and hence more effectivethese organizations, 
users (or their employers) be levied charges, or 

Similar relsons dictate that 

else the value and cost effectivenes of the national STI system will remain 

moot. 

the national STI system might be the fol-
One approach to the funding of 

lowing: 

cost of their personnel
service nodes contribute the

i) the information 

and premises-,
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materi
ii) the users meet the Egyptian-currency costs of services 

and 


als (this income reverts to the service node);
 

the government supplies the hard-currency cost 
of the services;


iii) 


costs,
 
iv) the government and foreign donors subsidize other 

extrinsic 


operation and programs of the Council for Information 
Services
 

such as the 

and Resources, purchase of additional equipment 

for lease to information ser

vice nodes, system research and development, foreign travel, 
and other cen

tral functions.
 

provide the
 
Reverting the income from users to the service 

node should 


latter with a considerable marketing incentive.
 

1. kBge .gi.Jh Nio~al- §_m System 

is estimated
 
The total annual cost of the Egyptian national 

STI system 

This figure does not include
(Table 19).
approximately $1.3 million
at for example, it is assumed
 

budgets of other existing information agencies; 


libraries will continue, at their expense, subscribing to 
STI 

that Egyptian 

materials they currently hold.
 

this study:

The cost estimate is based on assumptions made 

throughout 


information service nodes; 2,500 foreign database 
searches/year; foreign


six 

document delivery at a rate of five documents 

per search; and document ac

quisitions by Egyptian STI repositories up to the level 
recommended by "core
 

the annual budget

The prorated equipment cost item may be viewed 

as 

lists." 

for &dditional equipment to be acquired for new services (initial 

equipment
 

will be provided gratis).
 

of the
 
The estimated annual budget is equivalent to 

about 2.5 percent 

the typical national operating
This figure is half of
R&D budget of Egypt. 
 the annual
 

budget for STI services in developing countries 
(five percent of 

R&D budget) and less than one-fourth of the typical 
start-up cost in develop

ing countries (10-15 percent of the annual R&D budget). 
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TABLE 19. NATIONAL INFORMATION SERVICES:
 

ANNUAL COST ESTIMATE
 

$ 140,000

FOREIGN SEARCHES (2,500 @ $56) 


93,750

FOREIGN DOCUMENT DELIVERY (5DOC/SEARCH @ $7.50) 


600,000

6)A)
INFORMATION CENTER: PERSONNEL ($100,000 x 

60,000

INFORMATION CENTER: OTHER COSTS ($10,000 x 6)E) 


75,000

EQUIPMENT ($750,000 PRORATED FOR TEN YEARS) 


22,500

EQUIPMENT MAINTENANCE (3%OF COST) 


125,000

INFORMATION COLLECTIONS (1/3 OF CORE LIST)

C ) 


20,000

FRINTING/PUBLI SHING 


25,000

OVERSEAS TRAINING (1MAN/YEAR) 


130,000

COUNCIL ON INFORMATION SERVICES AND RESOURCESD) 


$ 1,291,250
TOTAL 


A) BASED ON SIX INFORMATION SERVICE CENTERS.
 

B) SUPPLIES, LOCAL TRAVEL.
 

INCLUDES OPERATING THE ACQUISITION BUREAU.
C) 


D) ADMINISTRATIVE COSTS, TRAINING, CONFERENCES.
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APPENDIX A-1.
 

INFORMIATION SERVICE: AGRICULTURE
 

MINISTRY OF AGRICULTURE
PRIMARY CLIENTELE: 

MINISTRY OF IRRIGATION
 
MINISTRY OF LAND RECLAMATION
 
FACULTIES OF AGRICULTURE (36,000
 

STUDENTS)
 
AGRICULTURAL COOPERATIVES
 

SECONDARY CLIENTELE: MINISTRY OF SUPPLY
 
MINISTRY OF INTERNAL TRADE 
MINISTRY OF FOREIGN TRADE
 
ASRT
 
MINISTRY OF PLANNING
 

APPENDIX A-2.
 

INFORMATION SERVICE: ENERGY
 

PRIMARY CLIENTELE: MINISTRY OF PETROLEUM/EGYPTIAN GENERAL 
PETROLEUM CORPORAT ION 

MINISTRY OF PLANNING 
FACULTY OF PETROLEUM/MINING (1,000 

STUDENTS) 

SECONDARY CLIENTELE: MINISTRY OF INDUSTRY 
MINISTRY OF FOREIGN TRADE 
MINISTRY OF RECONSTRUCTION 
GENERAL AUTHORITY FOR INVESTMENT 

Previous Page Blank
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APPENDIX A-3.
 

INFORMATION SERVICE: HUMAN SETTLEMENTS
 

PRIMARY CLIENTELE: MINISTRY OF RECONSTRUCTION AND NEW
 
COMMUNITIES
 

INSTITUTE FOR RECONSTRUCTION PLANNING
 
MINISTRY OF HOUSING
 
MINISTRY OF PLANNING
 

SECONDARY CLIENTELE: MINISTRY OF TRANSPORTATION
 
MINISTRY OF DEFENSE
 
MINISTRY OF TOURISM
 
MINISTRY OF FINANCE
 
MINISTRY OF HEALTH
 
MINISTRY OF SUPPLY
 
ASRT
 

APPENDIX A-4.
 

INFORMATION SERVICE: INDUSTRY
 

PRIMARY CLIENTELE: 200 LARGE PUBLIC INDUSTRY FIRMS 
MINISTRY OF INDUSTRY 
GOFI 
GOVERNMENT RESEARCH INSTITUTES 

SECONDARY CLIENTELE: 15,000 SMALL PRIVATE ENTERPRISES 
MINISTRY OF PLANNING 
MINISTRY OF INTERNAL TRADE 
MINISTRY OF FOREIGN TRADE 
GAFI 
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APPENDIX A-5.
 

INFORMATION SERVICE: MEDICINE AND HEALTH CARE
 

MEDICAL SCIENTISTS/PRACTITIONERS
PRIMARY CLIENTELE: 

(4,000)
 

MEDICAL SCHOOLS (60,000 STUDENTS)
 
MINISTRY OF HEALTH
 
MILITARY MEDICAL ACADEMY
 

SECONDARY CLIENTELE: 	 NURSING FACULTIES (1,000 STUDENTS)
 
MINISTRY OF PLANNING
 
MINISTRY OF SOCIAL SECURITY
 
ASRT
 

APPENDIX A-6.
 

INFORMATION SERVICE: SCIENCE AND 	ENGINEERING
 

PRIMARY CLIENTELE: 	 ASRT
 
UNIVERSITY RESEARCHERS (2,868 PURE
 

SCIENTISTS, 2,347 ENGINEERING SCIEN-

TISTS, 30,000 SCIENCE AND TECHNOLOGY
 
STUDENTS)
 

SECONDARY CLIENTELE: 	 INDUSTRIAL RESEARCH INSTITUTES
 
NATIONAL INSTITUTE FOR MANAGEMENT
 

DEVELOPMENT
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APPENDIX A-7.
 

INFORMAT ION SERVICE: TRANSPORTAT ION AND COMMUN ICAT IONS
 

PRIMARY CLIENTELE: MINISTRY OF TRANSPORTATION 
MINISTRY OF MARITIME TRANSPORTATION 
MINISTRY OF CIVIL AVIATION 
SUEZ CANAL AUTHORITY 
MINISTRY OF COMMUNICATIONS 
MINISTRY OF PLANNING 

SECONDARY CLIENTELE: MINISTRY OF SUPPLY 
MINISTRY .OF DEFENSE 
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APPENDIX B
 

PROCESS FLOW CHARTS
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STI DATABASE DEVELOPMENT: PROCESS FLOW
APPENDIX B-i. 


COMPUTERPROCESSINGACQUISITIONS 
DEPARTMENTDEPARTMENTDEPARTMENT 

Receive, log In
 
publication
 

Forward to
 
processing
 
department
 

Select Items
 

for processing
 

Assign each item 
ID number, 
subjectI 
classlfication
 

I 

Prepare
 

bibliographlc

citation
 
form
 

Prepare
 
indicative
 
summary, Eng
lish Index
 
terms 

Proofread
 
entry form 

Enter data
 
(online) Into
 

computer 

Print proof
 

Proofread,
 
correct proof 

E
Previous Page Bank 
Pr v ou Enter
 

Return Issue corrections 
to library 

Shelve; 
update shelf 
list 
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APPENDIX B-2. BILINGUAL THESAURUS GENERATION:
 
PROCESS FLOW
 

PROCESSING COMPUTER
 

DEPARTMENT DEPARTMENT
 

Index documents I
 
using English
 

keywordse 	 s 

Generane, prrne
 
file of English
L keywords used
 

Generare
 
English
 
thesaurus
 

Assign numeric
 
codes to-
 -
terms 

Keyboard, print
 
English
 

-. thesaurus 

Translate

English •
 
thesaurus Into
 

Arabic / 	 Keyboard, print
 
Arabic
 

...... thesaurus
-


Proofread,
 

correct both
 
thesaurib I
 

Implemen-t
 

corrections
 

Generate, print

bilingual
 
•dictionary file
 

I 
Replace key
words In data
base with
 
numeric codes
 

Start indexing
 
documents In
 
either
 

language [Comp uter automa-..
 
- tically ielects
 

1proper term, 
106 posts Its code 
106 I number 



"DELAYED ONLINE"SEARCH OF U.S. DATABASES:APPENDIX B-3. 
PROCESS FLOW
 

U.S.U.s.EGYrT IANSERVICE CDTAORDATABASE VENDOR 
NODE 

Receive request, 
assign ID
 
number, log in 

Develop query;1 
fill out search 
request formj 

Fill out TELEX
 
form
 

ZII 
Send TELEX
 
message
 

Create record
 
of search in
 
user file
 
(computer)

I 
File request
 
form inactive
 
file
 

File TELEX
 
form
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APPENDIX B-3 (CONT'D)
 

EGYPTIAN 
SERV ICE 
NODES 

U.S. 
CONTRACTOR 

U.S. 
DATABASE VENDOR 

PI 

,Create record 
In computer 
file 

Check search 
logic 

Perform 
online search 

I 

File TELEX 
message 

File output on 

disc 

Access vendor's 

Write output 

ondisk~ete" 

C 

Courier disk
ettes to 
Egypt Send m~nthly 

bill to U.S. 
contractor 
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APPENDIX B-3 (CONT'D)
 

USER 


Inspect output 


Fill out feed-

back card,
 
return to node
 

Fill out
 

document request
 

form, forward to
 

node
 

EGYPTIAN
 
U.S.
SERVICE 


NODE 
 CONTRACTOR
 

Receive disk
ettes; update

login file
 

Print content
 

of diskettes
 

Forward output,
 
feedback card
 
to user
 

I
 
Update search,
 
user files
 
(computer)
 

File search
 
request (dead

file)
 

f
 

Print, forward
 
periodic
 
computer reports
 
on user accounts
 

6
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FOREIGN DOCUMENT DELIVERY: PROCESS FLOW
APPENDIX B-4. 


EGYPTIAN OTHER 
SERVICE U.S. DOCUMENT DELIVERY 
NODE NODE CONTRACTOR SERVICES 

Receive, log in 
document 
request; 
generate form 

Pullsearch record 
check union list 
for local 
materials 

Send TELEX TO 
U.S. Contractor 

Log in request 

Notify user 
of local 
availability 

reate/ 

update Fill request 
record in 
computer fIle 

. IJ 
_ 
File docii
ment request 
form (in- I 
process file)a 

able documents 
to Egypt 

Order unavail
able documents 
from other 
sources 

Create/up
date computer
file 

Log- In 
shipment; 
notify user 

I - 110 
Update com
puter file, 
discard / 
request ferm 



APPENDIX B-4 (cont'd)
 

U.S.
 

F
 

Receive vendor
 
bill for search,
 
document
 
delivery
 

I 
Verify bill
 
against
 
appropriate
 
computer file
 

Update
 
appropriate
 
computer file
 

[ITZ
 
Authorize
 
payment; forward
 
bill to.
 

accounting office
 

Generate
 

periodic statis
tical reports
 

0
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.....
GENERATION:
AWARE-NESS BULLETI
APPENDIX B-5. 

PROCESS FLOW
 

PR C SI GCOMPUTER
 

Search database
 

for recently
 
addedd Items 


Print out
 

Sort Items by 

_
subject '_

categories 


Create file In
 

sort sequence
 

Create, Erint
 

I uthor, Engitsh
" -subject, Arabic

subject Index
 nfiles 
Proofread all 

,
 
Indexes, 


InsertCorrect; 
text formatting
 
commands 

Compose I 

edditorial
 
mateririall
 

-It 


Print page 

proofs of ll 

corrections
 

Pr intI
 

camera-ready 
Fnspect, 


cp
 

orforward to 
112i
print shop 

1 



APPENDIX B-6. DEMAND-DRIVEN ACQUISITION: PROCESS FLOW
 

GPT IEGYPTIAN 
U.S.
SERVICE 


NOECNTRACTOR 


(N
 

Load computer 

file of document
 
requests
 

(from ( D) 

List titles of
 
Journals, etc.
 
by frequency of
 
request 

Caculate cut-off
 
Ipoint for subj I, scription, list
 

titles meeting
ee
JCheck union IlistJ cigia 
I service -node
Sof titles 


available In
 

Egypt l
 

Check stabili ty'I
 
subscription; J
 

of demand fortitles
 

Approve/

disapprove
 

subscrpuption;b
 
select libraryP
 

I 


Copy UarSi
 
Contractor
re decision 

Update records 
In file 
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IAN
 
ACQUISITION
 

BIUREAU 

with jobber
 

J 

Create record 
In computer 

file
 

Forwardrdto
Rece ive 
publication
 

Update
 
computer
file
 

Forward to 
approp'late 
liIbrary 

Update
 

ist
 
Iunion 




CAPPENDIX 
FILESADMINISTRATIVE 

irevioUs poe BUM
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APPENDIX C-1. MANUAL FILES (EGYPT)
 

ARRANGEMENT BY
FILE 

Search no, User no, Date
 

Search request forms (inprocess) x
 

Search request forms (completed) x
 

Document order forms (inprocess)* x
 

x
Telex messages sent 


x
Telex messages received 


x
Search outputs (COM) 


Feedback forms received x
 

x
Invoices sent 


Invoices received x
 

*After document arrival, order forms are discarded,
 

Previous Page 
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APPENDIX C-2, USER DIRECTORY (EGYPT)
 

CONTENTS: IdentifiCation of Users with accounts.
 

Elements Remarks 

User account no.: Identifies Egyptian service node plus 

sequence number 

User classification code: Security, access type, service type, 
corporate vs. personal 

Name: Personal or corporate name 

Other names: First names, or department name 

Employer: 

Address (street): 

Address (city): 

Telehone: 
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APPENDIX C-3. FINANCIAL ACCOUNTS FILE (EGYPT)
 

Record of customer charges and payments,
CONTENTS: 


Elements Remarks 

User account no: See "Search File (Egypt)" 

Account: $, L.E. 

Reference: Pertinent Search ID 

Transaction date: Day, month, year 

Transaction type: Deposit received 
First invoice 
Second invoice 
Reimbursement received 
Refund to user 
Quotation/estimate 
Other 

Amount: Sum 

Entered by: Last name of operator 
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APPENDIX C.-4. DOCUMENT ORDER FILE (EGYPT)
 

CONTENTS: Record of document delivery requests and their
 

disposition. 

ELEMENTS REMARKS 

Search no,: See "Search File (Egypt)" 

User account no.: See "Search File (Egypt)" 

Date request received: Day, month, year 

No. of items requested 
by user: Numeric total 

Date of telex: Day, month, year 

Document vendor: Name of document delivery service(s) 

No. of items requested 

in telex: Numeric total 

First shipment -
date received: 
no. of items: 

Second shipment -
date received: 
no, of Items: 

Conin nt: 
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APPENDIX C-5. DOCUMENT ORDER FILE (U.S.)
 

CONTENTS: 	 Record of requests for document delivery and their
 

disposition.
 

REMARKS
ELEMENTS 


See "Search File"
Search no.: 


Date received telex: Day, month, year
 

No. Items requested: Numeric total
 

First mailing 
date: (refers to documents
 

no. of items: copied from local collection
 
of U.S. Contractor
cost: 


Second mailing 
date: (refers to documents
 

t ordered from other collections
no. of items: 

inU.S, or abroad
cost: 


Coment:
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APPENDIX C-6. SEARCH REQUEST FILE (EGYPT)
 

Egyptian record of search requests and their disposition.
CONTENTS: 


ELEMENTS 


Search no.: 


User account no.: 


Search title: 


Search category codes: 


Frequency of SDI search: 


Cutoff date of SDI search: 


Date received from user: 


Received, processed by: 


Date telexed to U.S.: 


Date of output receipt: 


No. of citations in output:. 


No. of requests In output: 


Comments: 


REMARKS
 

Identifies Egyptian service node,
 

plus sequential number
 

Identifies Egyptian service node,
 

plus sequential number
 

Narrative subject of search
 

Retrospective, SD', bibliographic,
 

numeric
 

Weekly, monthly, quarterly,z
 

semiannually, annually
 

Day, month, year
 

Day, month, year
 

Last name of Egyptian searcher
 

Day, month, year
 

Day, month, year
 

Numeric total
 

Numeric total
 

Notes on other telexes, delay reasons, etc.
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APPENDIX C-7. SEARCH REQUEST FILE (U.S,)
 

U.S. record of search requests and their disposition,
CONTENTS: 


ELEMENTS 


Search no.: 


Search type: 


Date telex received: 


Date performed: 


Databases searched: 


Searcher's nime: 


Vendor's name(s): 


Searcher's notes: 


Vendor's charge: 


Date vendor's bill
 
approved: 


Comments:
 

REMARKS
 

Identifies Egyptian service node,
 

plus sequential no.
 

Retrospective online; SDI batch
 

Day, month, year
 

Day, month, year
 

Standard abbreviations of names
 

Last name
 

E.g,., BRS
 

Warrative comments
 

$
 

Day, month, year
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APPENDIX C-8. PUBLICATIONS FILE (U.S.)
 

.CONTENTS: 	Frequency count of serial and other publications
 

ordered, used as guide to tne acquisition program
 

of Egypt.
 

REMARKS
ELEMENTS 


Journal, patent, technical report,
Document category code: 

etc.
 

Name of journal, class of
 

potent: For Journals, use ISFSi or CODEN
 

See "Search 	File"
Search ID: 


No. of requests from
 
Numeric total
search: 


Date of request: Day, month, year
 

Comments:
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APPENDIX C-9. BIBLIOGRAPHIC FILE(S) (EGYPT)
 

Indexed surrogate of selected publications issued
CONTENTS: 

InEgypt,
 

REMARKS
ELEMENIS 


A code uniquely identifying each
Document number: 

publication
 

Title:
 

Author(s): (Repeating group)
 

AUthor(s)' addressees): (Repeating group)
 

Date of publication:
 

Publication name:
 

Publisher:
 

Volume:
 

Issue number:
 

Pages:
 

A short indicative abstract
SLFmary: 


Coded terms from and authority list
Keywords: 

or thesaurus
 

125
 



APPENDIX C-10. BILINGUAL THESAURUS (EGYPT)
 

CONTENTS: Coded keywords (English and Arabic), with their
 

synonyms and related concepts, arranged innumerical
 

sequence of the code.
 

ELEiMENTS REMARKS 

Code number: Unique numeric identifier of each 
concept 

Term (E): English keyword corresponding to 

code 

Synonym (E): English synonym of Term (E) 

Related term E): Other English keywords similar in 

meaning to Term (E) 

Term (A): Arabi' keyword(s) corresponding to 

code number 

Synonym (A): Arabic synonym of Term (A) 

Related term (A): Other Arabic keywords similar in 

meaning to Term (A) 
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ARABIC KEYWORD DICTIONARY (EGYPT).
APPENDIX C-11. 


CONTENTS: 	 An alphabetic list of Arabic keywords, with their
 

code numbers.
 

ELEMENTS REMARKS 

Term (A): Arabic keyword 

Code number: Numerlc identifier of keyword 
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APPENDIX C-12. ENGLISH KEYWORD DICTION4ARY (EGYPT)
 

CONTEiTS: 	 An alphabetic list of English keywords, with their
 

code numbers.
 

ELEMENTS REMARKS 

Term (E): English keyword 

Code number: Numeric identifier of keyword 
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APPENDIX D
 

MANAGEMENT REPORTS
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APPENDIX 

REPORT TYPE 

TITLES OF COMPLEIED SEARCHES 


USER STATISTICS 


SEARCH STPTISTICS 


- SEARCH STATISTICS 

DOCUMENT DELIVERY STATISTICS 

DOCUMENT DELIVERY STATISTICS 

ba US CONTRACT ACCOUNT 


0 
BIBLIOGRAPHIC DATABASE 


STATISTICS 


CQ 
0 

D-1. INFORMATION SERVICES: 

FREQUENCY CUMULAT IONS 

QUARTERLY SEMIANNUAL 


QUARTERLY ANNUAL 


MONTHLY SEMIANNUAL 


MONTHLY SEMIANNUAL 


MONTHLY SEMIANNUAL 


MONTHLY SEMIANNUAL 


MONTHLY QUARTERLY 


QUARTERLY ANNUAL 


MANAGEMENT REPORTS 

RESPONS I B ILITY 

E 


E 


E 


US 

E 


US 

US 

E 


DATA SOURCE 

SEARCH REQUEST FILE (E)
 

USER DIRECTORY (E) 

FINAL ACCOUNTS FILE (E) 

SEARCH REQUEST FILE (E) 

SEARCH REQUEST FILE (US) 

DOCUMENT ORDER FILE E) 

DOCUMENT ORDER FILE (US) 

(US CONTRACTS OFFICE)
 

USER DIRECTORY (E) 

BIBLIOGRAPHIC FILE (E)
 


