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{ ABSTRACT

This three month project "A\Shbft-term Consultancy to intro-
duce a Computer-based Project Evaluation System (SI/OMA/80/802)"
has as its objectives, 1) to strengthen the Government capa-
cities for planning and monitoring industry, and 2) to improve
the industrial project evaluation and control capabilities as
vell as managerial capacities of the Directorate General of

Industry (DGI) through utilization of computer systems.

The main conclusions are:. 1) the DGI lacks rapid access to
needed technology and market information (some of this
information can be obtained through a rcomputerized industrial
registration data base and some by installing a terminal
connected to the Gulf Organization for Industrial Consulting
(GOIC) Industrial Data Bank, 2) analitical computing capa-
bility and word processing are needed to make operations more

effective.

The main recommendations are:1) to install tvo or more
integrated work station terminals with wvord processing and
limited computing capability able to display and print in

both Arabic and English and communicate on line wvith Indust-
rial Data Bank, and, if feasible, with the Directorate Genecral
of Finance (DGF) computer, and 2) to implement ap industrial
registration data bank with on line input and quiry capabilily

that communicates in both Arabic and Engliish .
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INTROGDUCTIUON

The Ministry of Commerce and Industry has for some time
vanted to make use of computers in support of the licensing,

management and registration functions.

In 1978 a study of the management information systems of the
Ministry wvas completed by a private consulting firm, Tetra

Tech Interpnational, Inc. It recommended that a minicomputer

be installed at the Ministry with several information systems
programmed on contract. These recommendations wvere rejected in
favour of providing the Ministry wvith terminals connected to

a computer in the Directorate General of Finance (DGF) with

the necessary programming done by DGF. These terminals have
not yet been installed and the first element of the informat-
ion system, the Commercial Registration System is not yet

finished.

This three month Specinlized Industrial Services project vas
requested by the Dire_tor General of Industry and approved in
March 1980 by Mr N. Tandon, Head, EX/PC/DEV. The mission
became operational 28 Oct 1980. The UNIDO SIS project budget
vas US % 18,20L. The Government provided office accommodation,

secretarial assistance and transportation for the consultant.

The objectives of this project are 1) to strengthen the
Government capacitics for planning and monitoring industry and
2) to improve the industrial project evaluation and control
capabilities as well as managerial capacities of the Direct-
orate General of Industry through utilization of computer
systems. The recommendations of this project, vhen imple-
mented, will fulfill these objectives.




I. OBJECTIVES AND LOGIC OF PROJECT

The formal objectives as stated in the project document are
shovn in the introduction. The vorking rational vas to observe
closely the functioning of the Ministry by participating in
some of the activities, intervieving working members of related
organizations, analizing documentation and feeding tentative
recommendaticns back to management to de'ermine their accep-
tability. Thus it was possible to develop a clear picture

of what was desired as vell as what would be useful.

Immediate working objectives were developed in this process.
The first objective is to provide access to information about
the current state of industrial technology in specialized
fields and about the potential market fcr industrial products.
This information is necessary to support judgemental decisions
as to whether to grant industrial licences to applicants and
vhether to grant incentives to existing industries. Decisions
made without such information risk inhibiting development

or encouraging the development of inferior and non-competative
industries. The sezond objective is to provide computer
assistance to routine tasks to improve the overall effective-

ness of the organization.

These vorking objectives led to the concept of microcomputer-

based integrated vork station terminals.




II. ACTIVITIES CARRIED OUT AND OUTPUTS PRODUCED

Activities carried out on this project included working
directly in the Directorate General of Industry(DGI) with close
observation of and limited participation in the normal activi-
ties.. Formal and informal interviews wvere held with the
personnel of DGI and related organizations: (including the
Directorate General of Finance, the Development Council and

the Ministries of Telecommunications and Petroleum) documents

and forms vere analized.

Several applications for industrial licenses were thoroughly
analized and thz results vere compared wvith the original
analyses by the staff. This was done to develope judgement
as to the real value to be expected frem pessible computer-

ized aids.

Reports of previous studies were reviewved and the reasoning
behind the acceptance or rejection of recommendations vas

Jetermined,

There are several outputs from this project. A Project
Proposal for implementation of the recommendations has been
drafted involving 24 man months of experts' time and ¢ 48,000
of equipment, A midterm informal communication to the
Director General of Industry was prepared to inform him of
interim conclusions and problems. A bibliography of selected
recent American publications on various aspects of project
evaluation wvas prepared at the request of the Director of
Project Studies (see Attachment 10). Various other informal

technical assessments were provided on request.



IIT ACHIEVEMENT OF IMMEDIATE OBJECTIVES

The immediate objectives of this study have been achieved. A
Project Plan for the implementation of the recommendations

of this report has been drafted. In some cases information

vas impossible to obtain within the limited duration of this.
project so that reasonable asSumptions were made. These assump-
tions should be verified in the first phase of follov on acti-

vities.

These assumptions relate primarily to the interface speci-
fications-electrical and protocol~for both terminal appli-
cations and to the accessing procedure and content of the
Gulf Organization for Consulting (GOIC) Industrial Data Bank.
These assumptions should be verified before any equipment is

ordered, and the project plan modified if necessary.

Inability to arrange a trip to GOIC headquarters in Doha
during this mission made it impossible to closely examine or
test software packages available there. No pe.tinent
softwvare packages were available in Oman during this mission

for test.

The standardization of input data for computerized project
evaluation must follov final selection of an anpalysis program.
There is a contract study being carried out by a private
management consulting firm to redesign input forms for the
manual industrial data filing system, but results vere not
available during this miersion. Forms design is discussed

in Chapter V, Findings of this report.




IV UTILIZATION OF PROJECT RESULTS

Results of this consultancy project are recommendations
and plans for implementation. Their nature is such that
these results can only be utilized in an implementation
project. Such a project is being seriously considered by

the Ministry.
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V FINDINGS

The Directorate General of Industry (D.G.I.) of Oman under
Mr Barakat Al-Lamki, Director General,consists of three
departments, Projects Studies, Industrial Management and

Industrial Licence and Registration.

The Project Studies Department has responsibility for
recommending acceptance or rejection of applications for
industrial licences based on financial analysis and for
providing project management on certain government projects.
Department persornel include the Director, Dr. Faisal Al-Anmir,
tvo assistant direclors; an economist, an industrial engineer,
(UNIDO OPAS), andvaproject manager. - A ney Industrial Manage-

ment Department -is.planned to-take over project management.

The wvork load includes the analysis of industrial license
applications, currently about four per month and increasing,
vriting and monitoring contracts with outside consultants

for special studies, managing government industrial projects,
responding to requests for advice and information and other

diverse assignments,

The staff is performing the laborious task of analysis of
licence applications quite adequately with respect to
determining internal financial consistency. For small and
medium projects (less than R.0. 100 000 capital)*the analysis
process usually amounts to performing a feasibility study,
often supplying missing information, Cash flov and internal
rate of return are calculated to verify that the project is
not uneconomic as formulated., Large scale project applicat-
ions usually include adequate feasibility studies prepared

by competant consultants,

Considerable effort is devoted to estimatinag the existing

* Approximately US § 290.000
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market for the product, recognizcd as a sensitive and often
the limiting economic factor in Jdman. A thorough assessment
is made of whether the project is viable based on the

information supplied in the application.

Testing the assumptions on which the application is based is,
hovever, in most cases beyond the present resources of the
organization. Such tests might include questioning vhether
the rarket for a product is likely to be eroded by the
introduction of newly developed products. For example, "It
is likely that the market for glass soft drink bottles in the
Gulf area will be reduced by the introduction of newly
developed blown plastic containers, and if so when and to

vhat extent"(see also example 2, Attachment 9).

Another type of question is vhether technology or equipment
exists that is superiocr to vhat is specified in an application.
For example, "Should ion-exchange wvater purification equipment
be imported, or is battery grade distilled wvater obtainable
from the Muscat desalination plant?", cr "Is the Diesel enginec~-
alternator-electric motor-compressor drive specified in an
application superior to a direct Diesel engine-compressor
drive?" or "considering present and projected prices of LPG
and Diesel fuel, which is more economical for fixed engines?”

(See also example 1, Attachment 9).

From the range of these questions it seems unlikely that any
small group of analysts could possess the encyclopedic
knowvledge of recent developments in all technologies necessary
to ansver such duestion unaided, yet the inability to make
such assessments risks allowing the development of inferior

or non-competative industries in Oman.
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Tvo objectives are considered for providing computer aid

to project evaluation: providing access to industrial
information to improve the judgemental evaluation of projects
and aids to reducc the analysts' time required by routine,

mechanistic tasks.

A, Computerized Aids to Judgemental Evaluation

Improved judgemental evaluation of projects requires access
to industrial information both inside Oman and from the
outside. Non computerized access to industrial information

is also being investigated (see Attachment 9),

The primary sources of industrial information in Oman are

the commercial and industrial registration files. A computer-
ized system for the storage, retrieval and reporting of
commercial registration information has been in the design pbase
for over one and 2 half years at the DGF. Since this system is
being designed to provide information in Arabic only, it can
only partially fulfill the requirement of DGI for commercial
information., The feasibility of combining industrial regis-
tration information in both Arabic and English with this
commercial registration system as it is being designed seems
very doubtful., At this stage separate systems may be the

only immediate wvorkable solution. In the future, of course,
information from one system could be merged into the other

by design modification.

The industrial registration information system should be a
data base structure containing information in both Arabic and
English with on-line interactive data entry for reasons more

fully explained in Attachements 1 and 3 to this report,
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Industrial registration information input form design and
(manual) file design have been contracted to a consulting firm,
Management Implementation Inc., Results are not yet available,
but if the recommended interactive data entry techniques are
used in the computerized system, any vell designed input forms
should be satisfactory since there is no need for allignment

of fields with card columns (see Attachment 1, C and D).

To access information about the market and potential
competition in the Gulf area as a vhole, the industrial Data
Bank of the Gulf Organization for Industrial Consulting

(GOIC) is the most promising source, The GOIC data bank

can also provide on-line access to industrial data banks in the
United States as a source of information on industrial techno-

logy developments.

B. Computerized Aids to Non-judgemental Tasks

Functions being considered to mechanize routine tasks are
automation of the numerical processes of financial analysis,
project progress reporting and "wvord processing" support for
the preparation of reporcs, contracts, letters, etc. (see
Attachment 4).

Computerized financial analysis are being performed by GOIC
including the determination of cash flows and internal rates

of return wvith sensitivity analysis., The mathematical
processes appear to differ from those used manually in DGI

in only a minor detail - the first year is discounted by GOIC,
not by DGI -~ which ha$ a negligible effect on Lhe calculated

internal rate of return.

The desirability of standardized financial data in the GOIC




Industrial Data Bank would tend to dictate that all member

states use the same program as GOIC. This progranm could be run
on the GOIC computer or, if it is transportable, it could be

run locally.

The new UNIDO financial analysis program should be considered
for possible replacement of the GOIC program vhen it becomes
available in June 1981 (see Attachment 7).

To facilitate the use of a financial analysis program, forms
should be required as a part of the industrial licence
application that include a spread sheet showving cash flov by
category for several years. The design of these forms, howvever,
should await the selection of a financial analysis program -
GUIC or other.

Word processing capability could bte provided by separate
special purpose vord processor equipment (two special purpose
vord processors are being used by the Oman Development Council)
or by intigrated work station terminals that could also

perform several other functions (see Attachments 2 and 4).

The special purpose word processor and the "very smart" vork
station terminal are both micro computers composed of the
same basic elements. The primary difference is that the vord
processor has a fixed program and can be used for no other
purpose wvhile the "very smart"” work station terminal has a
variable program and so is able to perform other functions

as vell,

The project management function of the department is

being activated. The department has been given responsibility




for management of three construction projects, an industrial
area, a grain silo and a salt refinery. A project manager

has just been appointed for the industrial area. Although

it is too soon to determine requirements in detail, effective
monitoring of activities of this complexity usually requires

a computerized activity netvork analysis and reporting system,
eg. PERT or CPM. Programmes for this purpose are available
from IBM for the DGF Computer.
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VI RECOHMENDATIONS

Implementation of the folloving recommendations will

require services of highly skilled experts for little

more than a year. Since recruiting permanent employees

for this effort is unreasonable, three alternative
approaches are suggested: a UNIDO project could be

requested (a suggested outline of a Project Plan 5Has been
vritten ), the implementation couuld be given to a private
consulting firm as a turn-key contract, or the recommendations
could be implemented as separate elements using the Direct-
orate General of Finance (DGF) to supply certain elements,
Ministry personnel and private consultants to supply others.
The first two alternatives are likely to produce a more

satisfactory and timely result.

1) Install two or more integrated vork station terminals
with word processing and limited computing capability, able
to display and print in both Arabic and English and to
communicate on=-line with the Gulf Organization frr Indust-
rial Consulting (GOIC) Industrial Data Bank and,if feasible,
vith the DGF computer. Alternatively, these functions
could be provided by separate equipments but at increased

cost and maintenance effort.

2; Design and implement an Industrial Registration Information
System with data base structure using interactive input and
.quéry modes that communicates in both Arabic and English,
Preferably the commercial registration information should be
integrated with the industrial information in a unified

data base system,

3) Train Ministry personnel in the use of these facilities.
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ATTACHMENT 1

A. Interactive Computer Techniques

A computer can be programmed to display questions and
instructions to a user on a video screen and accept ansvers
typed in from a key board. This technique is called
"interactive" or "ceonversational". Significant benefits

result from interactive data eatry.

Interactive terminal innut is generally faster, requires
less training and fewver errors are made. It is also the

best way to enter a request for information. Instructions
can be displayed at each step to train a new operator or
guide an executive who is unfamilar with the system.
Experienced users can turn off the instructions to save time.
Entering "HELP" at any step can cause the display of a

detailed explanation,

Some general principles are discussed belov that minimize time

and eliminate many errors in interactive data input.

B. Who Should Make Inputs

If possible, data should be entered by someone who knovs

vhat it means. Editing and verification should be done by

the computer as soon as each item of data is entered. 1If

an error is found by the computer, the user should be informed
immeidately by the display and asked to correct the mistake

before continuing.

C. Source Documents

Copying from a source ducument onto an input form, then
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inputing from this form causes many unnecessary errors and
vastes time. The best method is to enter the basic facts
directly into the cownputer at a terminal then let the computer
print out the source document. This wvorks wzll for receipts
vhere the cashier has a terminal. The technique might be used
to print licenses or registration forms. This method makes
sure that the information on the source document is the

same as the information in the computer.

If the souvrce document cannot be prepared on a terminal, the
source document itself (or a photo or carbon copy) should be
used as the input form. Hand copying from source documents
to input forms should be avoided. Copying is alvays a

source of errors.

D. Alternative Selecticn

Most information items that must be input are one of a fevu
alternatives., For instance, a busineszs can only be one of

a fev legal types; partnership, limited iiability, etc.
Typing the complete words into the computer each time wastes

time and causes errors.

A much better technique is to have the computer ask the
question and display the (most frequent) alternatives. Then
the user only indicates which alternative is correct, usually
by pushing a single key (see Fig 1). Only unusual inputs that
are not displayed must be typed. Of course some inputs
cannot be chosen from a list of alternatives and must be

typed completely.

After the input is made, it should be displayed for the

user to make sure no mistake was made (see Fig. 2).

The complete interactive process to determine the Ipternational
Standard Industrial Classification number from a terminal is
jllustrated in F.g 3 through Fig 10,




—

WVHAT TYPE OF BUSINESS?

Push the number key, then the "XMIT" key.

(1) PROPRIETERSHIP
(2) PARTNERSHIP
(3) LIMITED PARTNERSHIP

(4) LIMITED LIABILITY
(5) JOINY STOCK

(6) JOINT VENTURE

(7) PUBLIC SECTOR

(9) OTHER
Fig. 1. In entering information about a nev industrial
licence, the legal type of business must be
specified. The computer shovs the possibilities.
To indicate that the company is a partnership,
the user pushes the "2" key, then the "XHMIT"key. -

r

PARTNERSHIP
IS THIS CORRECT? (Y, N)
Push "Y" for yes or "N" for no, then "XHMIT",

Fig., 2. This is done to make sure there wvas no mistake
in the entry in-Fig. 1. To indicate that it is

correct, the user pushes "Y" then "XMIT",
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(VHHICH FUNCTION DO YOU WANT?
push the number key for the line you want, then
the "XMIT" key

(1) GOIC DATA BANK
(2) INDUSTRIAL REGISTRATION
(3) FINANCIAL ANALYSIS

(&) WORD PROCESSING
(5) BASIC PROGRAMMING
(6) FORTRAN PROGRAMMING

(7) OPERATING SYSTER

Fig. 3. This series of figures shous how a user determines
the International Standard Industrial Classification (ISIC)
number for a clay brick factory from the terminal. The
terminal screen shoun above appears as it vill after the
last person signed off. Since the user knous that the

ISIC must be a part of the Industrial Registration system,
he pushes the "2" and "XMIT" keys,

DO YOU WANT TO MAKE A:
push the line number key, then the "XMIT" key

(1) NEW REGISTRATION
(2) CHANGE
(3) UP DATE

(4) REPORT
(5) ENQUIRY
(6) UTILITY RUN

Fig. 4. Since he wants to make an enquiry, he pushes "5"
“XMIT",
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IS YOUR QUESTION ABOUT A:
Push the line number then the "XMIT" key

(1) COMPANY
(2) PRODUCT
(3) DISTRICT

(4) PERSON
(5) NATIONALITY
(6) INDUSTRIAL CLASSIFICATION

(7) COMMODITY CLASSIFICATION
(8) L

Fig 5. For an industrial classificationr he pushes "6",
"XHITY.

1T
INDUSTRIAL CLASSIFICATIONS - IMTAJUR DIVISIONS

For subclasses, push the number then the "XMIT" key.

(1) AGIRCULTURE, HUNTING, FORRESTRY AND FISHING
(2) MINING AND QUARRYING
(3) HMANUFACTURING

(4) ELECTRICITY, GAS AND WATER
(5) CONSTRUCTION
(6) WHOLESALE AND RETAIL TRADE AND RESTAURANTS AND HOTELS

(7) TRANSPORT, STORAGE AND COMMUNICATION
(8) FINANCE, INSURANCE, REAL ESTATE AND BUSINESS SERVICES
(9) COMMUNITY, SOCIAL AND PERSONAL SERVICES

(10) ACTIVITIES NOT ADEQUATELY DEFINED

Fig. 6. He pushes the "3" and "XMIT" keys for manufacturing

classifications since a brick factory is a manufacturer.
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(F;NDUSTRIAL CLASSIFICATION 3 HMANUFACTURING

For subclasses, push the number then the "XMIT" keys

(1) FOOD BEVERAGES AND TOBACCO
(2) TEXTILE, WEARING APPARLL AND LEATHER
(3) wo0D, WOOD PRODUCTS, FURNITURE

(4) PAPER, PAPER PRODUCTS, PRINTING AND PUBLISHING

(5) CHEMICALS AND CHEMICAL, PETROLEUM, COAL, RUBBER AND
PLASTIC PRODUCTS

(6) NON-METALLIC MINERAL PRODUCTS EXCEPT PETROLEUNM AND COAL

(7) BASIC MEYAL INDUSTRIES
(8) FABRICATED METAL PRODUCTS, MACHINERY AND EQUIPMENT
(9) OTHER MANUFACTURING INDUSTRIES

Fig 7. User pushes "6" and "XMIT" keys for non-metallic

mineral product classifications,

a8
INDUSTRIAL CLASSIFICATION 36 MANUFACTURE OF NON-METALLIC
MINERAL PRODUCTS

For subclasses, push the number then the "XMIT" keys

(1) POTTERY, CHINA AND EARTHENUWARE
(2) GLASS AND GLASS PRODUCTS
(9) OTHER NON-METALLIC MINERAL PRODUCTS

Fig. 8. User pushes "9" and "XMIT" keys for other product
classifications, seince bricks do not fall in:any other

classification.




INDUSTRIAL CLASSIFICATION 369 HMANUFACTURE OF OTHER
NON-METALLIC MINERAL PRODUCTS
For defination, push the number then the "XMIT" key

(1) STRUCTURAL CLAY PRODUCTS
(2) CEMENT, LIME AND PLASTER
(9) NONZMETALLIC MINERAL PRODUCTS NOT ELSEWHERE CLASSIFILD

Fig. 9 For a2 definition of classification 3691 manufacture
of structural products, to verify the classification is

correct,he pushes the "1" and "XMIT" keys.

INDUSTRIAL CLASSIFICATION 3691 MANUFACTURE OF STRUCTURAL
CLAY PRODUCTS DEFINATION

"The manufacture of structural clay products such as
bricks, tile, pipe, crucibles, architentural terracotta;

stove lining, chimney pipes and tops; and refractories".

to return, push the "XMIT" key

for another classification, push "A" then "XWUIT"

Fig 10. After verifying that the classification defined
is correct, the user returns to the main program by
pushing the "XMIT" key. The last four steps of this
process could be used in a newv industry licence input

program,

[ 1 I 1




ATTACHMENT 2

Computer System Structures - Central Versus Netwvork

Uncoordinated development: of separate computer systems by
different units of an organization can create substantial
problems. HMany different types of equipment may be installed
multiplying maintenance problems and stretching limited
programming capabilities. An even more difficult problem
arises if independant computers cannot comminicate with each
other. If, as is almost always the case, some information

is used by more than one system, inconsistency is certain:
different errors occur in the different systems, corrections

and changes are made at different times.

These same inconsistency problems can occur in a single
computer if applications are procrammed as "stand alone" or

independent systems. (see Attachment 3).

Until very recently the only feasible solution was a single
central computer using data base information storage techni-
ques and possibly with terminals having little or no computing

capability.

Complete centralization often provokes serious complaints:
users may feel that the system is awkwvard and inconvenient to
use and inflexible, they may feel that it is unresponsive

to their needs., In fact the computer organizatior's priorities
may differ considerably from the users' priorities resulting

in intolerably long delays in implementing needed applications.

The recent development of microprocessor based equipment has

added a third viable alternative computer system structure:
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a processing netwvork composed of a central mainframe computer
linked to "work station” terminals that have their own limited
computing, storage and printing capability. Such terminals

can perform some tasks locally such as editing and verifying
inputs, wnrd processing, limited calculation and can unburden
the central computer of many overhead "housekeeping” functions.
Such terminals can communicate with more than one computer in
ASCII as vell asEBCDIC,and can display and print information

in both English and Arabic.

Extensive computations and data bases containing all infor-
mation used by more than one organizational unit normally are
taken care of by the central computer. The central data bank
provides co-ordination whe.e it is necessary yet the network
allovs separate use of the terminals when local control is

desired.




ATTACHIENT 3 !

Data Base Concepts

Data base is a type of computer file deglgn and cross
referencing method for information storage. In a data
base, each item of information is stored only once. Any
program needing information must locate it by means of the

cross referencing.

This is different from the older approach of writing unrelated
programs with separate files to perform different functions.
These files normally group together items of information that
are related in one program. Other programs may use many of the
~same items, but grouped differently - for vhich different

files are created. The same information items are recorded in
many different files used by different programs at different

times,.

When an information item is updated (changed to a nev value)
or corrected to eliminate an error, this change should
generally be made in everyfile in which the item is recorded.
Writing programs to take care of this automatically is usually
not feasible. Relying on people to coordinate changes invites

problems.

In an organization of any size and complexity using multiple
files, problems of data inconsistancy occur that are practi-
cally impossible to control. The results can be difficult
to excuse and require large amounts of time to correct. The
folloving examples are intended to explain the nature cf

such problems:




- 26 _

An employee wvas called back from his vacation wvork on an
urgent job. He filled out a time card for the day that
charged his time as direct labour to the job. The personnel
department records showed that he vas on vacation and charged
his time to overhead. The accounting department could not
balance labour costs with payroll costs - so someone had to

find the error and correct it.

I sav a case in vhich paychecks vere automatically deposited
to bank accounts of employees who had terminated and left

the country. The money was difficult to recover - impossible
in some cases - and very embarassing to the accounting depart-
ment ard computer centre, The next month the same thing

happened.

The data base approach does not maintain separate files
sequenced for different programs. Eac: information item

is recorded only once in a record that also lists vhich
record vill come next for almost any sequence a program could
call for. When information is updated or corrected it is

current and correct for all programs that nse it subsequently.

Diagram 1 is an illustration of how the data base concept
might be applied. Industrial and commercial registration
information is used merely to give familiarity - it is not a

suggested design, only a simplified explanation.

In the diagram industrial company records each contain a
company name, address, telephone number and other information
that is unique to the company. The names of the people who
oun stock, are officers or are authorized to sign for the
company are recorded in a separate set of people records
(because the same person may own stock in more than one

company, etc.) but the company record shous which people
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records contain the correct names. The people records contain
the name, address and personal information and indicate which
nationality record contains the right country name as wvell as
vhich company records shou names of companies he ouns, signs
for, etc. The rationality records contain the name of a
country and show which people records show that nationality.
Arrous on the diagram show this relatiaonship betveen different

types of records.

With the relationships shoun, company names could be listed
alphabetically with owners names and nationalities. Equally
vell, nationalities could be listed giving the names of

the nationals and the companies they oun and the products.

Or, for each region, for each product type companies that

produce or import it could be shown and hov much they produce.
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ATTACHHENT &

Yord Processing

\lord processing is computer aided text vriting. It reduces
the effort required to draft, edit, redraft, revise and
finish type reports, contracts, letters or almost any text.

A vord processor is a microcomputer programmed to perform
these functions. Although different models of word processor
systems differ somewvhat they all perform the majority of the

functions described belowv and may include others.

Text is entered at a typevriterlike keyboard and displayed

on a cathode ray tube (video) screen. The rough draft is
input as quickly as possible vithout regard for errors. After
the text has been typed in, it can be inspected on the videc
display screen. Any errors noticed at this time can be
corrected quickly by positioning the cursor (bright spot on
the screen that shows vhere the next character will go) over
the error and typing the correction. The nevly typed
characters replace vhat vas there. Words Jeft out can be
inserted vith the folloving text automatically moving over

to make room. WYWords can be deleted similarly. When the text
is satisfactory it can be recorded for later use. This

process is faster than Aormal typing.

After input, a draft copy is printed on paper automatically
at more than four hundred vords per minute. Reviev of.the
draft usually indicates needed corrections, revisions or
rearrangement. These changes can be made vithout re-entering

any text already recorded.

A number of text editing functions simplify the task of
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changes. The computer can search for a particular sequence
of characters and display them, replace them or insert
something after them. For instance, a vord misspelled in
several places can be located and changed to the correct
spelling at each occurrence automatically. Sections of

text can be moved from one place to another. These editing

functions make retyping unnescessary.

\then the text has been edited to satisfaction the wvord
processor can print it automatically in final form. The
printing format can be set at this time with considerable
flexibility. Type size, style and line spacing can be
changed ove. a wide range. llargins can be set and the
computer will print all the vords that vill fit each line
vithout dividing a wvord {(unless specifically alloved to

by shoving wvhere vords can be divided by including "soft
hypens" in the spellinyg). The computer can justify the
printing by putting variable space betveen vords or letters
so that all lines are the same lengthyas in most books.
Pages can be numbered automatically. Headings, footnotes,
subscripts, superscripts can be printed and many other
functions. Some vord processors vill automatically produce
an index. The printer can be equipped vith a sheet feéder
that will automatically feed nev sheets of paper as pages are

finished.

The text is recorded on "floppy discs'", small removable
magnetic recording packages about 20 cwm x 20 ecm x 1 mm, or
on magnetic tape cassettes on older designs. A floppy disc
vill record betveen 50 000 and 200 000 vords of text. These
recordings can be saved so that copies can be printed later

or sections from one document can be inserted into another,

eg. standard contract clauses can be inserted into a nev

.




contract. The recordings can be erased and reused.

Any vord processing system has the elements of a computer:
central processing unit, memory, keyboara, display, storage

and printer.. Programs have been written for most computers,
large and small, so that they vill function (with varying
degrees of utility) as vord processors. The twvo vord processor
machines in Oman Developemnt Council are micro computers

vith a fixed program that does not permit other uses. The

same elements, with different program softwvare, could serve
alternatively as a terminal to large computers, as a general

purpose micro computer or as an automatic telex station,

Word processing systems are not all equal. The value is
sensitive to design factors that determine the capability,
convenience and simplicity of use and to the location of its

elements.
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ATTACHMENT 5
INFORMATION REQUIRED 01 TIE COMPUTER

CLNTRE IN THE DIRESCTORATE GEMERAL OF
FINANCL.

PURPOSL: "T0o stuay the existing corputer facilities and
invastiyate their cowmsatibility with project evaluation/
control programmes internationally available,as well as

thelr bketter utilization for some oiiier imanagarial fields.”

For this study the following types of information would be
helpful:

1. Capabilities of the terminal network,being installed
at the DGI and possible enhancerents:baud rate and
distance limitations,transmission modes, expected
respons2e times,alternate characcer sets,etc. Access to
technical manuals of the multijplexcr, rodems,coniroler,

terminals and printer would be a yreat help.

2. The design specifications and description of tihe
Commercial Registration data system:file structures,
field descriotions,keys,linkages,qguiry medes, file
security,backup,etc.

3. Whether and under wiat conaitions the cosnputer Desartment
could provide: on lire text editing and formating (woxd
processing) ,pexhaps the I B M Text Processing projramme

l)”

le?2); inceractive 3A3IC

}m

1125 205/VE {is descrigtion avalil
languagye on line; project planuing,simulation and reporting
proyranmes (Cescriptions of PLACODL I DOS/VS and PROJACS DOS/
VS would be heipful).

4. General operating systen,language and file capabilities of
the system,eg.wihether files created in any language are

accessable in all others.Access to the appropriate manuals
(CICS,COBOL,etc. would helpl.
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ATTACHHIENT 6

December 9th 1980.

Mr. L. Biritz,Hecd

factory tsteblishment ond Mancgement Section,
Division of Industrial operations,

UMIDO P.0.3Gox 300,

A-1400 Vienna,

Austria

Ref:SI/CMA/80/802
Dear Sir,

I would opprecicte your ossistance in obtaining some information
or value to this project. The most critical item is the technical
description of project esvoluation programs,since Project Activity
No.2 states: " Study the existing computer focilities and
investigate thair compatibility with project evaluation/control
programmes internationally ovaileble.....”

As ¥r. Suzuki suggested ot my briefing,I hcve been ottenpting *o
obtain this infarmoction through pravete channels,but so fer with-
out success. The rather severc time constrcints of this project
moke this motter urgent., Attoched is a description of the
informction desired.

Also attached is ¢ recuest for clorificotion of the informection
services cvailcble frow the WIDJ Industrial Inquiry Service

ond the Industriol and Technical Informotion Bank. This information
will help estaklish tha potential benefits to the Oman Ministry

of Commerce and Industry from these UNIDO functions. I would
appreciate your channeling of these requests.

Yours sincerely,

Andrew Yeiser,Expert

C/o. Ministry of Commerce & Industry
P.0.Box 550,

Muscat,

Sultanote of Omon

ces He Be Danisron, “es. 2ep.
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Director Gereral of Industry
~.0.Box 5350
Ruwi

After compliments,

I refer to your letter reference 142/80/6851 dated 29th Novermber, 1980
enclosing a list of the information requirements of your U.N. Consultant.
I give below my responses and comments:

Item 1, The terminal controller being installed will cope with upto

7 additional units - at present 5 are planned, 3 terminals and 2 printers;
the transmission rate via the modern link will be 2400 bps; as the terminals
are to be installed for remote operation there is virtually no distance
limitation; transmission mode is to be BSC; anticipated response time
around 5 secs. Your consultant is welcome to study any available manuals
and I would suggest he discuss the network characteristics with the IBM
Engineer who can be contracted ¢ n 602398,

Item 2. (Below is a general response to the questions from my
Senior Systems Analyst).

General Description

Data of 10,000 Business units (companies, individual traders)
already registered with Commercial Registration Section

of Directorate General of Commerce will be transcribed on
to new Registration Application forms which will be set up

on Computer files (DASD) after keying through IBM 3742

Dis kette machines and proper validation.

All new applicants will fill-in new application forms and
after approval from the Directorate General of Commerce,
the reguired information will be fed to computer through
remote terminals.
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All enquiries and updates to the information set up in
computer will be directd through the terminals while 8
Output printed (batch) reports will be produced as per
request from the Directorate General of Commerce.

File Structure

All files (around 7 ) are VSAM KSDS files organized in a
similar way as a Data Basz and are linked to one another
through pointers/keys.

Field Descriptions

1. Company file

- Registration Number (KEY)
- Registration Date

- Company Name

- Legal type

- Trade Mark

- Head office Location
- Head office Address

- P.O.Eox.

- Telephone Number

- Date of Establishment
- Duration

- Capital

- L.icence No.

- Licence Date

- Application Date

2. Personnel file

- Registration No.
- Personnel Code
- Name

- Designation

- Authorisation for signatures Code
- Authorisation Duration ‘ ‘

; (KEY)

bl 1 :"l/f."
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- Authorisaed Amount

- Share in Capital

- % share in Capital

- Registration No. of other Business
- Date of Rirth

- Place of Birth

- Nationality

- Passport Number

- Date of Issue

- Place of Issue

- Date and way of acquiring nationality
- Permanent Address

3. Branch file
Almost like Company file

4, Trades file

- Registration No, )
- Trade Code ) (KEY)
- Trade capital

5. Area file
- Registration Number )

- Arza Code (Serially)
- Area Code (Operation Area)

KEY

6. Trade/Country/Area Name file

- Trade/Country/Area Code (KEY)
- Trade/Country/Area Name

7. Changes file

- Registration No. )
- Field Code )
- Field Contents (Previous)

- Date on which field was changed.

(KEY)
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File security

Since all files are VSAM files, the security facility

is provided by VSAM itself using passwards at different
levels and the operating system CICS also has its
security levels.

Back-ups
Regular back-ups are to be taken on magnetic tapes and stored in
a fireproof safe.

Item 3. IBM advise that their Text processing equipment is not

announced (i.e. not available) in our area;we do not have any manuals
on Atmos DOS/VS, PLACODE I DOS/VS or PROJACS DOS/VS but
these may be available from IBM Dubai; it is intended to recommend
the acquisition of interactive hardware and software program
development facilities which may include BASIC but this has not yet
been decided and in any case would not be available before the last
quarter of 1981,

Item 4, Our operating system is DOS/VS, Rel:34 and for
teleprocessing, CICS/VS Rel 1.4; ANS COBOL, FORTRAN IV, RPG I
& Assembler currently available; files created for access by a
particular language are generally accessible by other languages - for
example CICS/VS supports ANS COBOL, PLI,RPG Il and Assembler
and VSAM (tha access method for Commercial Registration files)
Supports PLI, ANS COBOL and Assambler.

I would re-emphasise that the U.N. Consultant is welcome
to study any of the technical manuals available in my department and
to discuss any of his praoblems with my staff on the lines of the detailed
discussions he had with me some weeks ago.

Regards, B |
(- ’,::"L S l, &hh"}/

G. W, Wood
Director
Computer Department

| bh [l | (Wl




zn

- A -

ATTACHHENT 7

REQUEST FOR INFORMATION

ON
PROJECT EVALUATION COMPUTER PROGRAMS

UNIDO project SI/OMA/80/802 requires information describing
all computer programs for the financial evaluation of projects
that ore internationally availoble.The program designed and
being implemented by the UNIDO Feasibility Studies Section
should be included,if possible.

The technicol descriptions should be as detailad as possible,
ond in addition to descriptions of the functions and uses of
the programs. (eg. provisions for sensitivity analyses) should
include the following specifies,if possible:

1.

Computer system requirements-computer type,operating
system, language,memory, storage,and 1-0 devices.

Input mode (whether interactive or batch),imput format
and forms if any.

OQutput report descriptions and somple forms,if possible.

How the progrem can be acquired.

This informection is urgently needed.To be of value
to the project replies should be received before
10th January 1981. Please address replys to:

A. Yeiser ,UNIDO Expert

C/0. Ministry of Commerce & Industry,
P.0.Box 5E0,

Muscat,

Sultanate of Oman,
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ATTACHMENT 8

REQUEST FOR SPECIFIC INFORMATION
ON THE
UNIDO INDUSTRIAL AND TECHNOLOGICAL INFORMA1ION
BANK (INTIB)

A curreat UNIDO project (SI/0MA/80/802) is working to
improve the project evaluation capabilities of the
Directorate General of Industry in Oman. One of the
racomendacions may be to implement an on-line terminal
quiry facility linked via telephone mocdem to the
Industrial Data Bank of the Gulf Organization for
Industrial Consultiang (GOIC) and through them to other
industrial data banks in America.

Is on-line access to the INTIB possible or planned?
Is there a description of the classification system
or Kby word thesaurus to help formulate inguiries?

Are there other ways in which rapid response right be
elicited?.

I would appreciate suggestions as to how the greatest
benefit from INTIB might ke obtained by the directorate.
To be of value to this project,replies should be received
before 10 Jan 1961.

Please address replies to:

A.Yelsex ,UNIDO Expert,

tiinistry of Commerce & Industry,DeI
P.0.B0x 550,iluscat,

Sultanate of Oman
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UNIDO

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

(E

VIENNA INTERNATIONAL CENTRE
P.O. BOX 300. A-11400 VIENNA AUSTRIN
TELEPHONE: 26 310 TELEGRAPHIC ADDRESS: UNIDO VIENNA - TELEN: 135612

REFZRENCE: Industrial and Techrological Informetion Bank (INTIB)
INTIB/11333/1r (please quote) 8 January 1981

Dear lir, Yeiser,

In reference to your letter dated 9 December 1930 to Mr. Biritz,
which was forwarded to us the 6th of January, we ere very pleased
to give you information concernirg access to INTIB and the Inquiry
Service. '

The Inquiry Servicée and INTIB are normally accessidble by mail
simply by describing the technological problems, as you did for your
inquiries concerning ice making, batteries and building materials.
Requests should be addressed to IXTIB giving as many details as
possible on the information brobiem itself, so that an answer to the
real question can be provided. It is also important to mention
what information is alr=ady available to avoid receiving docunentation
which you already have. Requests can 2lso be made by telex.

With regerds to on-line access of INTIB, only a part of it has
been computerized so far. The abstracts of UNIDO documents could
vossibly  be accescible on-line, but we have not seen enough interest
so far to provide this facility. Dlormally, vrint-outs are provided
upon reguest and it takes two days to send them. Then the documents
have to be ordered if not easily available in the country. Access to
the other INTIB data bases will not be advantageous now as they are
still at the Qdevelopment stage.

For the data base of UNIDO documents, we provided copies of the
tape (free of charge) to five countries now, but computers using ISIS
soft-ware or MINISIS (developesd by IDRC, Canada) has to be used.

The retrieval of information can be made using the UNIDO thesaurus
cr by free texts searching with the comnuter, The thasaurus is
presently out of orint and is being revised. HMHowever, we will send you
shortly a computer listing of the key words.

Mr. Lafond will be pleased tc see you during your debriefing in
Vienna to discuss this matter and, if necessary, by correspondence
beforehand. g

Yours 51ncerely,
Mr. A, Yeiser, UNIDO Expert ud/
Ministry of Cormerce and Industry, | £d

DGI rén G.S. fouri
P.0. Box 550, Mu-cat Seffior Technical Advise
Sultenate of Oman UNIDO Technolosy Progranne
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ATTACHMENT 9
REQUEST FOR SPECIFIC INFORMATION

ON THE
UNIDO INDUSTRIAL INQUIRY SERVICE

A current UNIDO project (SI/OMA/80/802) is working to improve

the project evaluation copabilities of the Directorate General

of Industry of Oman. It is difficult for the limited stoff to
ascertain whether technoloay and equipment are coveoilable that

are superior to or more appropriate than that specified in a
porticulor cpplicotion for an industrial licencs. The risk is
that inferior,marginol or non-competative industiries may be
developed because the stoff cannot possibly have expert knowledge
of recent developments in every s.sciclized field of technology.

I would like o determination of the extent to which the Industrial
Inquiry Service might prove useful for this purpose so that its
use might be recomendad os applicoble.

To mcke this ossessment more specific, three currant questions
ora cited below tnat can be considered typ1c01 of the diversity
cnd general nature of the problem.

1. Several opplications for permits to build smell scele (5 to
135 7/D) ice monufecturing plants specify armonic as the
refridgerent. In order to judge whether this renresents the
most appropriate and competative technoleqgy the following
information would he helpful:
comporing ice muking refrigeration equipment,using different
rofrid geronts including cmmonia ond various froons:

a) comporative costs~ originol equinment cost ,o*evntlng
cost,maintenance cost,

b) A list of vendors of such equipment.

c) ‘hother the operation or maintenance of ony particuler
type of equipment requires higher skill levels thon the
the others. ' .

2. An application has been received for ¢ permit to build o
plent to nroduco distillec water and acid for cutomotive -
storage batteries (accumulotors). Tha moriet cnclysis in
the cpplicction tokes no account of the possible impoct
of recantly developed,permanently seocled (no moxntnncnce)
betteries.

Are permonently sealed storoge batteries likely to. enter
the Arabian Gulf morket? If so,when and to what extent?

.
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Various small scale building materials manufacturing
industries are being considered for active promotion.

Among them is the high pressure moulding of items such

as structural building elements,street curbs,floor tiles,c:c.
etc.

Information needed includes manufacturing processes,
machinery,raw moterials selection ond physical »properties

of the product.

I would cppreciate receiving an assment of the ability
of the Industrial Inquiry Service to questions of thase
types,and if possible,answers. To be of value to this
project replies should be received before 10 Jan 1981.

Pleose address replies io:

A. Yeiser,UNIDO Expert,

Ministry of Commerce amd Industry,DGI,
P.0.Box 559,

Muscat

Sultanate of Oman
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ATTACHIIENT 10

BLIO‘QAPHY OF SELECTED AMERICAN
LICATICNS ON FEASIBILITY STUDIES

Baranscn,dJ. trial technologies for developing countries,

Y er,New York,NY.1969.

PTG M. Techrdoloyy transfers and developing countries: a

. selected bibliography,George Washington University,

Wasnington,D.C. 1974.

{ Lewis,W. A, Development vlanning,Harper and ?oe New York,N.Y.

’ 1966.

National Aeronrautics and Space Administration,
Washington D.Z. Tecn.aology transfer:a selectad
bibligrapny,fev. od., 1971,

Parsons,R. Statistical Analysis:a decision-maxing approach,
Harper and Roe,New York N.Y.1974.

Revtlinger,S. Techniques for prcject appraisel under uncecratnty,
wWorld Bank Staff Occasional Papers NO.1U, Johns
Hopkins,Baltimore MD,1972,

Siocunm,D.H, New venture methodology,American Management Associa-
tion,New York NY,1972.

Solomen,M.J. Analysis of projects for economic growth,Praeger,New
York NY,1970.

Tucker,SA. The break even system,Prentice-ilall Englewood Cliffs
NJ,1973.

United States Agency for International Development,
Office of Engineering,Washington DC, Feasability

analysis procedures manual,1976, Handbook 3: Project
assistance, cost estimating procedures manual,l1376.

. Vander Tak Economic analysis of projects, IRBD Staff Working

and Squire,L: Paper No.194,world Bank,Washington DC,1975

Lostar

OTHER FEASIBILITY STUDY PUBLICATIONS
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Alfred, AM. Discounted cash flow principles and some short cut

and Evans, techniques, Ch2pman and Hall,London,1973,

J.B.

Pilcher,R, Appraisel and control of project costs,McGraw-Hill,
London, 1973

Welss,D, Bconomic evaluction of projects;a critical comparison

<L th2 new VWorld 3ank methodology with the UNIDO and
CECD approach, German Development Institute,Berlin,
197¢.,







