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INTRODUCTION

1. At the forty-second snssion of the General Assembly, the Secretary-General
submitted a ~eport concerning the de 'ign of a master plan for and the development
of an integrated management ‘rformation system (IMIS). 1/ The Advisory Committee
on Administrative and Budgetary Questions (ACABQ), having considered the report ot
the Secretary-General, recommended that the Secretary-General proceed in the {irst
instance with the design of the master plan for IMIS and, on the basis of the
outcome of the design, resubmit his proposal for the subsequent phases of the
project. 2/ The present. report is submitted in conformity with the ‘ecommendction
of ACABQ. The report describes the existing situation, explaias the objectives,
stayes, s.ope and benefits of the IMIS project, which will take approximately three
and a half years to complete (1989-1992) at a total estimated cost of $£31,593,500,
out lines the proposed met hod for financing the project. and seeks an appropriation
amounting to $6, 204, 200 for 1989,

1. BACKGROUND

2. In its -eport, the Group of High-level Intergovernmental Experts to Review the
Efficiency of the Administrative and Financial Functicning of the United Natioas
expressed the view that, through increased efiiciency, the sizeable share of the
budget of the Organizotion devoted to administrative and related functions could be
reduced without affecting the quality of services provided. In the view of the
Experts substantial gains in efficiency could be realized through measures aimed at
eliminating duplication, suppressin, hierarchical layers and the use of modern
automation equipment, 3/
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3. The progress reports on the inplementation of the recommendations of the Goup
of H gh-level Intergovernmental Experts as endorsed by the General Assenbly in its
resolution 41/213 4/ have described a nunber of changes that have been made in the
admnistrative structure of the Departnment of Adnministration and Management and
indicated the initiatives being taken with respect to information systems in the
admnistrative areas. Wth the new Structure in place, priority has been given to
reviewi ng the nethods of workin the administrative areas in order to sinplify
currant processes and procedures, shorten |ines of comunications, improve
information £1ows, reduce delays and facilitate further delegation of authority to
programe nanagers while at the same tine introducing greater accountability. The
| nprovenents sought in the adm nistrative areas cannot be acconplished in an ad
fashion and are dependent on reliable, conprehensive information systems. It is
believed that IWS is essential and that a carefully laid out plan is needed

4. Ashad been envisaged in the report of the Secretary-CGeneral to the Assenbly
at its last session, 1s external consultants were engaged to assist in undertaking
a prelimnary analysis for the design and inplementation of au integrated
managenent information system The anal ysis consisted of three phases, namely

(a) a review of the current situation: (b) the identification of the major
conponents that would constitute IMS and of the hardware and software
configuration needed to operate such a system and (c) a plan for the

i mpl enent ation of iMrs. The course of action outlined in the report is derived
from the consultants' analysis.

1. THE CURRENT SI TUATI ON

5. In performng its admnistrative functions, the United Nations operates

wi thout nuch of the sophisticated automation aids available in today's world.

I nformation systens devel opnent has not kept up with the state of the art or the
needs of the Organization. |n the area ofadministration and managenent, there
are,at Headquarters al one, 22 independent conputerised information systens. Mny
ofthese systems require the same data and therefore partially duplicate each other
and overlap. They provide limted support to the admnistrative functions ofthe
Organization. They enploy a level of data-processing sophistication wdely used
two decades ago. Wile efforts have been made over the years to inprove and
enhance them the resources required to support and maintain these aged systens
provide little or mreturn in automated assistance.

6. There is therefore widespread dissatisfaction with the existing

dat a- processing systens that are meant to support the admnistrative functions of
the Organieation, particularly in the financial and personnel areas. The systens
very rarely share common data; they are ol d and unresponsive and, in somscases,
there are no systems at all. In tKe area of staffing for exanple, there is at
present nosystem whi ch enconpasses posts at all duty stations. Conplete and
current information en vacancies is therefore not available, norcan conprehensive
statistical information be derived for planning and nonitoring purposes. The
functions pertaining to personnel administration are hanpered by the lack of an
accurate current incunbency table linking stagg nenbers, posts and j0Ob
classifications. There isnocentral source of current personnel data. The
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exi sting accounting systemno |onger serves the requirements of the central
accounts function or the needs of programme managersfor timely financial status
reports. Cash recei pt vouchers recordedi n t he treasuryinformation-processing
systemnust be re-entered and reconciled in the general accounting system

7. In addition to problenmt which are sinply a result of the aging of the systems,
there areprobl ens attributable to the piecemeal devel opment of systems designed to
serve individual functional requirements and to meet particular needs without
adequate regard to the berafits ofi ntegration. This situation extend6 beyond
Headquarters to the systent installed in the overseas offices. At t he United
Nations OFfice at Geneva, for exanple, not only are the systems simlar in
characteristics and funetionality t0 those operating at Headquarters, but they are.
in certain cases, nodified versions ofthose systens. The United Natiems (ffice at
Geneva currently operate6 and maintains its own versions ofthe Headquarters'
accounting and payrol| systems because the special requirements of the Ofice are
not satisfied by the Headquarters systems, thereby incurring additional conputer
and staff costs.

8. This situation has had serious repercussions throughout the Organisation
resulting in an ever increasing paper flow between the various offices and
organizational unitsin the administrative areas in order to update each data base?
addi tional humaa resource costs arising frommultiple data entry in the various

aut omat ed systemsusi ng i dentical data elements; inconsistent definitions of data
el ements oftea resulting £romthe proliferation of identical data elenments in
different applications; and the inability to respond in a tinely fashioe to
necessary system changes as a result of the proliferation of applications. The
probl ens are conpounded by further fragmentation of administrative and management
systems as various offices both atHeadquarters and away from Headquarters have
devel oped and instal |l ed their own lecal systems. This |ack of integrated systems
planning and devel opnent particularly affects the Organisation in the ares of

adm ni stration and management Where nost information is interrelated and needs to
be shared across orgaaitational boundaries and among duty stations. Atpresent the
conpi |l ation of information for planning, management and deci sion-making is a

| engthy, |abour-intensive effort.

9. Responsibility for ensuringth% provision of the admnistrative services
needed to support the workprogranmes of the various substantive units rests wth
the relevant admnistrative units, be they executive offices in the larger
departnent6 at Headquarters. adnministrative offices in smaller departments and
officesOr divisions Of administration at the regional comm ssions and ot her main
duty stations away fromHeadquarters. These units initiate manyof the staffiag
actions and financi al transactions that are ultinately executed by t he Department
of Admnistration and Managenent. They ﬁl an, receive and manageal | ot nents and
initiate personnel actions, travel, purchasi n% and other financial transactions.
They are instrunental in the preparation ofthe medi umtermpl an and the programme
budget. They manage posts and share responsibility forthe adm nistration of staff
menmber s bymeans of persomnel managenent authority delegated to them

10. To performtheir tasks,they require current data on the status ofsuch key

elements as obligations, expeaditures, the staffing table, candidate rosters,
procurement budget 6 and required staffing actions. |n aadition, because t hey

,l..
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initiate such a volune of transactions and correspondence, they require the
facilities of good office automation and personal conputer hardware/software for
word-processing, storage of text and records, commnication of data and text,

downl oadi ng of mainfranme data and data amalysis. In theory, the data which they
need to performtheir tasksshould be available on conputers for their review. In
practice, the data are either not tinely (for exanple, the status of the accounts
or the post incumbency reports) or are available only in non-electronic formats
(forexanpl e, travel transactions, personnel factsheets or attendance records).
These Offices therefore individually automate their own files primarily on persona
conputers. They keep data for allotnment control, staffing table control, the
budget process, overtime control and even output control, as well as other
functions. They nmaintain their owa financial records in order to have up-to-date
managenent information as accounting reports arrive too late to be of us%for
programme NANagenent purposes. A conprehensive IMS will elimnate the need for
these individual systems and the activities associated with their maintenance and
the reconciling oftheir data with central data.

11.  1& short, the administrative support systens in the United Nations are
fragnented and no | onger serve the needs of the Organixatioa. Wat the
Organisation requires is a consolidated, corporate data base of information which
woul d be current, consistent and reliable, easily accessible and conducive to
inproved efficiency and productivity.

12.  The reasons for the current state of affairs which would not appear to be
limted to the United Nations but al so seemto be preval ent among many |arge

organi sations, both public and private, are manifold and have been docunented in
the in-depth evaluation of the programre onelectronic data-processing (EDP) and
information systems services submtted to the Committee for Programme and
Co-ordination {cec) at its twenty-seventh session in 1987, 57 i.e. tendency to dea
with short-term problens to the detrinent of careful |ong-term planning,
decentralization of EDP staff working in the adm nistration and managenment area and
the absence of an overall adnministration and managenent systens plan.

13. In addition. it nmust be borne in mnd that the systens in place today were, by
and |arge, developed in the 1970s, and their capacity was limited by the technol ogy
then available. Atthe time it was normal for each computer programto use files
(i.e., a collection of records) that were unique to a particular application. If
another conputer programwas witten for a new application which required portions
of the sane file (i.e, part or all of the samerecords), the datahad to be created
again in the files of the new application. This led to the storage and
mani pul ation of a great deal of redundant data. Moreover, each office created its
own files im the format best suited to its unique functional activities. Miltiple
files containing the sane data made it difficult to establish whether or not a file
contained the nost up-to-date data. The piecemeal devel opnents that took place
were influenced by the limted technolqu available at the time, namely file
management systens. Such systens could maintain data for use by oneor more
applications but aormally for only on% purpose. They were used primarily for
accessing, retrieving and updating files, usually for a single application.

Al'though a file management systemcan provide the capability to minimize data
redundancy, modify elements within a file and centralise the storage of data, the
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principal intent of such a systemis to performfunctions such as information
retrieval, report generation and inquiry for asingle application. The fact that
each singular application requires the storage of data which are also resident in
other files for other applications inevitably results in redundancy and all its
inherent problens. The benefits that can accrue fromthe utilization of nodern

data base managenent systems (DBMVS), as will be described later, were not available
t hen.

1.  SCOPE

14.  The nana?enent of the activities of the Qganization is not a collection of
i ndependent planning, budgeting, staffing and evaluation activities, Programe
managers, executive officers and the central managenent in the Departnent of

Admi nistration and Managenent are concerned with the totality of admnistrative and
managenent functions and the relationships between these functions. They need an
integrated information base in place of the fragnented, inconplete, sometines
inconsistent and inaccessible stores of data. Wth the technol ogy avail able today
it is possible todevel op admnistrative and managenent systems that wi| |
collectively be an integrated nanagenent information system providing the necessary
support for managing the Organization. The mgjor benefit of IMS wll be an

i nprovenent in the overall quality of management of the United Nations

15.  The design of IMS was based on the follow ng objectives
(a) The capture, on a nore universally available and much morecurrent basis

than at present, of financial data which provide for good expenditure information
and trend anal ysis;

(b} The devel opment of a personnel systemto expedite the processes perforned
by the Office of Human Resources Management with particular enphasis placed on the
recruitment and placement processes, the need to develop and retain staff and the
early identification and filling of vacancies;

(c) The provision of training to staff nmenbers to ensure that they are fully
capabl e of using conputer technol ogy;

(d) The inprovenent of monitoring of programe inplementation

(e) The sinplification of existing procedures, particularly in the personnel

area, t0 increase efficiency and possibly elimnate somelinks in the existing
chains of approval

(f) Increased delegation ofauthority to, and greater accountability on the
part of, executive and administrative Offices at all |ocations:

(g) Efficient processing in a multi-location environnent.

16. In addition, the following were identified to serve as guiding principles in
the design and devel opnent of IMis:

/coa
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(a) It must incorporate modern design features, such as on.-line updating and
data retrieval, data bnse organization, user interfaces designed for ease of use
and end-user programmai taking advantage of high-level programming languages;

(b) It must produce efficiencies and facilitate improvements in management
effectiveness;

(c) It must contain powerful and extensive administrative reporting
~apabilities, particularly for financial and personnel reporting and administrative
data (financial, personnel, assets, procurement), all of which will be accessible
for analysis to support management decision-making]

(d) It must maintain audit trails for all changes to financial and personuel
records, must limit access to authorized staff only and must provide appropriate
reporting and controls for audit purposes;

(e) It must be global i» scope and modular in nature. That is, it must
support administrative functions at overseas duty stations as well as at
Heauquartsrs and the technical environment of computing hardware, software and
communications facilities must support efficient and effective communications
between United Nations off ices;

(f) It must be integrated) the technical environment must be compatible
across subsystems and across duty stations;

(g) It must be maintainable; it must be possible, with a modest effort, to
ensure that changes and additions to subsystems respect the overall integrity, and
that TMIS does not deteriorate over time.

IV. COMPONENTS AND CHARACTERISTICS oF THE SYSTEM

17. IMIS will consist of 15 applications areas (components). These components and
their characteristics were evolved from an analysis of existing administrative
processes, procedures and systems. All the activities in the area of
administratios and management were analysed, grouped into functions and broken down
into their subordinate processes. All currently operational autonated systems wers
identified, together with all persons or things about which the systems maintain
information (i.e., data entities). The degree to which the requirement of the
functions and their processes were being satisfied by these automated systems was
ascertained as was the utilization made by the systems of the various data
entities. From this analysis emerged logical groupings of data ard activities to
support the functions and processes in the area of administration and management,
i.e. the applications areas.

A. Applications areas

18. The 15 application areas and their main features will be:
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(a) The programme management application area, which will provide automatic
support to ail involvad in the planning, budgeting, implementation and subsequent
monitoring and evaluation of the programme6 of the Organizationr

(b) The post classification and control application area, which will provide
automated support to tho staff responsible for staffing-table control and the
c.assification of posts;

(¢) The human resources application area, which will provide the Organisation
with a comprehensive information bass on all individuals employed by the
Organization at any given time be they staff members, consultants or experts. It
will provide the Office of Human Resource6 Management with tools to plau and
co-ordinate all personnel policy and procedure6 and the application of Staff
Regulations and Rules;

(d) The insurance applicstion area, which wil1 provide the Organization with
a comprehensive information bax on all insurance matters *‘uvolving the United
Nations or its personnell

(e) The procurement and inventory application area, which will provide the
Organisation with a single source of processing for all activities related to the
purchasing of goads and services including procurement related to technical
co-operation activities. It will provide an opportunity for the Organization to
establish a common information base for its inventor:,;

(£) The property management application area, which will provide a “omated
support for those involved in maintenance and repairs of buildings and venicles and
other property, the management of rpace and the provision of technical services:

(q) The travel and transportation application area, which will support the
common service function6 involved in managing the movement of individual6é and
material on bhahalf of the Organization;

(h) The commercial munagement application area, which will support the
finance and administrative activities of the rever 's-producing areas of the
Organization;

(i) The safety and security =application area, which will provide automated
support to those organizational units and staff responsible for enforcing tne
security measures at each location and for the general welfarc and safety of
delagations, ntaf £, affiliates and visitors;

(3) The mail and communications application area, which will support the
operat icnal, administrative and financial activities associated with mai 1
operations and the electronic services functions of the Organization:

(k) The records management application area, which will provide automated
support to archives and records management activities. It will maintain
informat.ion about all official Orgarizat ion rules/records, including the
personnel-related official status files. The coverage includes paper-based
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documents, microfiche/microfilm and electronic (computer and word processor)
files/records;

(1) The personal Accounts applicat..ion are?, which will cecmplement both the
payroll application a.ea and the financial management application area by handling
the processing of advances, claims, income tax reimbursements and non-normal pay
actions for employees and certain other individuals;

(m) The payrol) application area, which will calculate pay and other
remuneration for all Organization staff members, at all grades and leveis in all of
the Organization'z geographic locations. It will support the payment of wages and
salaries for consultants, fellows and other short-term and specialized personnel;

(n) The financial management application area, which will provide automated
support to staff who are involved with the management of cash, authorization and
control of expenditures, and accounting, all in accordance with the Financial
Regulatinns and Rules. It will receive, store, consuvlidate and report financial
data created by itself and by the other IMIS application areas;

(o) The evaluations and audits application area, which will support the
activities of the Internal Audit Division, the Financial Management and Control
Division and other organisational units responsible for reviewing, evaluating ard
reporting on the soundness, adequacy and application of financial, administrat’ e
and operational regulations and rules.

B. Integrated management information system profile

19. Following the identification «f the application areas, the data-processing
characteristics of each was reviewed in detail. The strengths and weaknesses of
the current technical environment were identified. Information on the products and
services available in the information technology industry was collected and
analysed. oOut of these analyses emerged a profile of IMIS with the following
characteristics)

(a) IMIS will be a fully integrated system. With few exceptions, each of the
15 defined components will interface with each other. [IMIS users will be able to
pass freely from one module to another, across application area boundaries if
necessary, in executing their business act ivities. Users will be able t.o use,
subject to defined security and control measures, any application area, subsystem
or module they need to assist them in their work;

(b) The IM1S data base will consist, of various subject data bases ¢/ which
will be independent of any application area within TMIS. Whereas one application
area may represent the source for the creation of a subject. data base, all other
application areas will be able to accesz the data created and update certain
components of the data base. No single application area and no single user will
“own” the subject data bases. Users will be able t.o create their own working
files, but these files will not constitute tho organization or "corporate" data
base. Data will be captured once and stored in single occurrences in the IMIS data



A/C.5/4.
Enqglish
Page 9

base. IMIS users will have total access to all subject data bases, subject to the
prevailing security and control measures in effect. Data integration involves
maintaining only one version of information which is used by all application
systems that need access to ‘t. This eliminates the need for redundant entry of
data and, in so doing, e:iminates the need for reconciliation among different
systems. It also eliminates wasted effort stemming from one unit of an
organisation operating with information that has been made obsolete by the actions
of another organisational unit;

(c) Each IMIS application area will be on-line to the user community. Data
will be entered, validated and approved on-line. It will be entered as and when
available and will not be accumulated and later batched for input. Subject to the
detailed design requirements for eszh application area, the data bases will be
automatically updated on line, aftar certification or authorization has been qiven

and recognised by the system. Data-base inquiry and data retrieval will be done
whenever needed;

(4) 1M1S will provide for extensive information reporting. Standard reports
will be designed into the system and executed on demand by users through menu
selection screens i.e., a list of alternative actions which will enable the user to
choose among the proposed alternatives. Information will also be displayed on
screens as part of the system menus. It will be easy to print the displayed data
and produce ad heg reports in response to user enquiries;

(e) IMIS will create electronic documents automatically as part of the
on-line data entry processes as and when data become available. Initial creation
will not require all data to be available. Such documents Will be automatically
“transmitted” to the in-basket of the individual next responsible for its
processing. Electronic documents will be designed to conform to the Financial
Regulations and Rules as regards certification and approval and the separation of
these responsibilities. Paper documents will not be required for data input but
paper documents will be generated if and when required. All United Nations
administrative forms and other p inted records will be produced automatically by
the IMIS system on request by the users;

(f) IMIS will provide for all levels of necessary security. Access Lo IMIS
or any area thereof will be controlled through the use of identif iers and
passwords. Data-base updating will be restricted to authorized users. [IMIS will
maintain tables of passwords, authoriaed users, etc. and record and report o n
attempts to breach security. The IMIS software, edit rules and audit trail?; will
provide fur the secu: ity and integrity of the syst em and the data bases;

(9) IM1S wi 11 combine both text, and data processing. The IMIS sub ject dat a
bases wiJ 1 contain numeric, coded, descriptor (e.g., t itles, short descript ions)
and full text data. The IMIS technology architecture will integrate data
processing and office automation requirements;

(h) The IMIS technical architecture will consist. of tools and tecbniques
secessary both to meet the needs of the users and to suppo: t the development,
operation and maintenance of the system. A DBMS will handle al 1 file management
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and provide the degree of integration required. 7/ An active data dictionary wiil
control the IMIS data entities and elements anc provide data-base integrity. This
software tool will support both the develrpers of IMIS and all the us- rs of the
system in identifying and locating all data resident in IMIS. Fourth-generation
language tools will assist the developers and maintenance staff. The same tools
will support the end-user enquiry, retrieval and reporting requirements.
Micro-to-mainframe software will support the downloading and uploading of data to
and from the IMIS subject data bases, The IMIS computer programmes will be
developed and maintained at one central location only. Any local processor used
for running parts of IMIS will have a read-only code provided. The IMIS technical
and user documentation, including “Help” facilities, will be maintained on the
system and will be accessible on line:

(i) A1l United Nations locations using IMIS will need to operate on or have
access to compatibl2 hardware which is currently not the case and, while operating
on compatible harcware, all off ces must also operate with compatible operating
systems which is not the case at | -esent;

(3) The user community will need far better access to computer terminals.

C. Centralized or deceatralized enviroument

20. Ta"ing into accourt the considerations outlined in the preceding paragraphs,
there are basically two feasible technical environment scenario6 i.e., the
combination of hardw- software and communications equipment that will be capable
of supporting th. oueration and maintenance of IMIS.

21. The first scenario revolves around tne existence of a large, centrally located
mainframe computer. A single copy of the IMIS computer programs and the data base
would reside on this computer. Users, irrectpective of their office location, be
they at Headquarters or at any other location, would have direct on-line access to
the IMIS system provided by multi-function workstations connected via the United
Nations global communications network to the central mainframe. The central
facility would be accessible 24 hours a day to meet the time zcne spread throughout
Un. »d Nations duty stations and to provi®e the services required by all users.

22. In the second scenario, a central, Headquarters-located mainframe computer
would be connected, via telecommunications lines, with local mainframe processors
located, as required, at the relevant regional sites. The central processor would
maintain the corporate IMIS data base and provide IMIS computer Services tor the
New York user community and any other location where the requirements and/or volume
of processing would not warrant a separate local mainframe proceasnr. Thecertlal
processor would be used to maintain the IMIS programs and data base and provic the
environment for the development of the system. The processors, located at each
regional office, would be absolutely compatible, from a hardware and software
perspective, with the central processor. head-only copies of the IMIS system would
be downloaded from the central machine and executed on these local processors. No
enhan-ements Oor modifications to the IMIS programs would be performed on the
regional proce :sors., The regional processors ' data base comprises downloaded
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corporate data and locally captured and processed data. Data captured anad
processed on the regional computer would be regularly transmitted to the central
processor to update the corporate data base. Users at all locations would access
and uce the IM'S system and data through multi-function workstations. Users at
locations without a regional computer would be connected to &nother computer. Each
regional computer would provide a pass-through mode to enable a user to connect
with the central corporate data base for inquiry, retrieval and reporting.

23. An advantage of the first scenar. is that the Organization would have to
concern itself with only one single set of IMIS sottware, i.e., operating system
software, cata-base management and fourth-generation language software, and the
IMIS applicution programs, The control procedures for the development,
installation, and maintenance of this total software set would be relatively simple
compared to the second scenario. Another major advantage of t is technical
environment is that the IMIS data base would be completely up to date at any
‘nstance in time. This would result from the fact that all users would be on-line
to the centrally hela data base and updates would be made on-line. There are,
however , two basic weaknesses - heavy data transmission and, as a consequence, vary
heavy dependency on the reliability, availability and performance of the
communications network; major failures in the network would deny users access to
IMIS. In addition, the system would have to be staffed and supported 24 hours a
day.

24. An advantage of the second scenario is that all the IMIS software would be
read-only on the regional computers. Any changes. modifications or enhancements
would be made at the central machine location and copied to each regional office
which would have its own computer. This read-only software concept would eliminate
the difficulties the Organization faces today whereby different offices are
developing differert systems or different versions of similar applications. A
major advantage of the second scenario is that local office needs would be better
addressed. The problems inherent with different time zones would be reduced.

Built in back-up would also be aa inherent advantage of this alternative. Major
IMIS components could continue to function in the event of a major breakdown at one
or more sites. Another advantage is the reduced volume of data transmission from
the overseas offices to Headquarters. As a consequence the total user community
would be less dependent on the commurications network. Nevertheless, this second
scenario would present a more complex set of control procedures for the davalopmcnt
and maintenance of the IMIS software than does the first alternative. Another area
of upparent weakness conce:ns the updating of the data bases. In this scenario the
centrally located corporate data base would be updated only after local data bases
have been , ! sted. It is estimated that the central, corporate data base might be
a clay behine . local data bases.

25. In consideration of all the above strengths and weaknesses and the tact that
both scenarios are ian the same order of magnitude with respect to estimated costs,

the second scenario is considered to have the greatest benefit for the support of
IMIS.
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D. Alternatives for the development of IMIS

26. There are three basic alternatives open to the Oganization for the
devel opnent and inplenentation of IMS. using comercial software, custombuilding
IMIS and utilixing software already available in the United Nations system

21.  The first approach, commercial software, often referred to as "off-the-shelf
software", involves the acquisition and use of commercially available software
packages which canneet the requirements expected of each of the 15 IMS conponents
and can be linked in such a manner as to achieve the degree of integration
required. An inportant characteristic of this alternative is that the software
acquired is subject tolittle or no nodification by the organization, except for
changest 0 display screens, report headings and other such adaptation.

28.  The second alternative involves a classic approach to system devel opnent, that
I's, building a fully custom sed 1MIs. IMS is designed and devel oped based on an
agreed detailed set of requirements. Mdern, DBMS-integrated, system devel opnent
tools are used to produce prototypes, to develop and inplenent the production
system  The use of prototyping and these tools would reduce the effort to devel op
IMS as conpared to the current United Nations practices of using Cobol, Fortran,
PL1 and other |anguage processors for systens devel opnent. Under the custom built
approach the resultant IMS would precisely address all agreed user requirenents

29. The third alternative is a variant of the custombuilt approach. In this
alternative, use is nmade of application software that currently exists in other
international organisations and is based on nodern DBVS products. \here there is a
close match between an application already developed in the system and one or nore
of the IMS conponents in terns of functionality, then the application would be
adapted forIM S use. In areas where there is no good match or where there is
currently no devel oped software, the Organisation would custombuild the
appropriate s conponent. This alternative, |ike the one above, allows the

Organi zation to develop an IMS which addresses all the user requirements.

30. The first alternative, using comrercial software, is not considered

practical. There are few packages available that would satisfy the core

requi renents of a DBVS-based IMS without substantial nodifications. It would also
be limted to a series of separate applications linked only to pass data
transactions and as such woul d not achieve the degree of integration required. As
regards the second alternative, it is estimated that 28,000 work-days would be
required to design, develop and inplenent all the IMS requirenents.

31, To determne the feasibility of the third alternative, an inventory of
existing software in a number of international orgamnizatiomns was carried out. This
reveal ed that nost admnistrative systenms in place in the system were developed in
the mid-1970s, are vertical ly devel oped applications, do not use any DBMS software
and woul d not therefore meet the requirements for TMS devel opment. There are
however a few organizations Where nodern software, using DBMS, has been inpl emented
and is relevant to 1MIs. The third alternative would therefore seemfeasible. It
has been estimated that the effort required under the third alternative woul d
amount to 20,500 work-days.
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32. Thus the third alternative would seem to have a distinct advantage and is the
one that it is proposed to pursue,

V. IMPLEMENTATION

33. IMIS wili ba a highly integrated computer system covering all functional areas
in adminlstracion and management, It will be a large-scale computer system
entailing a s»kstantial cost to the Organization and will undoubtodly have an
impact on the work environment of United Nations staff at all levels. It must be
developed using modern tools and a formal methodology which differ from the
implementation methods currently used in the Secretariat. [t6 integrated
component6 do not permit the development of the system in a vertical tashion
whereby each application area of IMIS (e.g., programme management, human resources,
financial management, etc.) is built individually in a sequential fashion and
interfaces are constructed as und where required between the rerulting systems.
Conversely, the “hor i zontal" development is one where subsets (modules) of each
application area are built as a unit. This approach requires an analysis of the
dependencies between the application areas and of the data requirement8 for each
module to be developed, It satisfies both the requirement6é for modularity and true
integration of IMIS.

J4. The implementation plan is a project approach designed to address the
systematic implementation of IMIS, first at Headquarters, then at each regional
location. A project team completely responsible for the development and delivery
of IMIS would be set up. The team would be disbanded once the final components are
delivered. The line organizations, which play their roles in its development, then
become fully responsible for the operation and ongoing maintenance of IMIS,

35. In consideration of the cost of acquisition of the mainframe software and the
support effort required to install and maintain software, it is intended to limit
t.he IMIS technical snvironment to a single, but. comprehensive, set of software
Products. The set would include one operating system, one teleprocessing monitor
and one integrated DBMS which must bo capable of being run, without alteration, on
each IMIS mainf rame computer,

36. Implementation of IMIS can be broken down into three phases. The first. would
involve designing and implementing modules which Provide a functional core for IMIS
and module6 providing bridges with existing systems. In the second pheee, modules
whose existence and utility are cont ingent upon the design and implementation of
the modules built in the first phase, would be built, The third phase would
involve the modules which have lit t le dependency outside thei: own application
area. It is estimated that the percentuaye ot effort required in terms of work-days
for the technlical system development of the three phases is 65, 17 and 18 per cent
respectively. Although it might appear that the amount of effort to be expanded on
the first phase compared to the other phases is inordinate, it should be noted that
phases Il and Ill are intended to provide additional functions while phase | will
include the detailed design and overall fra ~ork for IMIS,

37. At this stage, it is not intended to pursue the development and implementation
of IMIS beyond phase |I. It would seem moie reasonable to concentrate on the
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development of a functional core. The further development of IMIS (phases Il and
I11) would depend upon the experience gained in the development and utilization of
the functional core.

38. In the development and implementation of IMIS, priority will be given to t he
following application areas: programme management, post Cl agsif ication, human
resource management, personal account, payroll and financial management. While
ideally IMIS should encompass all the function6 of the 15 application areas, it is
ir nded to proceed cautiously, in an incremental fashion, in order to mitigate the
i: _.ct on the Organization and distribute the cost of implementation.

39. The main activities which have to be executed in order to develop and
implement phase | of IMIS are outlined below.

(a) Establishment of the project structure. The principal focus of this
activity is to determine and set up an appropriate project infrastructure which
will last throughout IMIS development and implementation. The major tasks include
the determination of the appropriate project structure, establisnment of a steering
committee and user acceptance teams, the identification of suitable project staff
and user represuntatives and the staffing of key positions. In addition, project.
management controls and standards are determined;

(b) Development of a detalled project plan. This involves the development of
detailed plans covering the requirements definition, general and detailed design,
development and implementation of phase | of IMIS. Throughout the project, the
project plans must be refined, reviewed and revised as each major activity is
Completed. The principal tasks include development of project plans, review and
approval and revision and publication of plans and orientation of prolhect team
members:

(¢) Preparation .. reguest for ........ . Followi ng the acceptance of the
software evaluation findings and recommendations, a request for proposal for
assistance in the devel opnent. of IM'S can be prepared and issued. The tasks
include preparation of the request, preparation of selection criteria, review of
responses, Sel ection of a suitable consultant and contract negotiation:

(d) Agguisition of. selected United Nations system software. The purpose is
to conplete the negotiations for the acquisition of the selected software along
with relevant. documentat ion;

(e) Acqguisition of IMIS development gsoftware. This includes the DHMS, a
fourth-generation| anguage, Enquiry/Ret: ieval/Reporting software and other re lated
system deve lopment. ai dS.  The tasks inc ludeidentificationof DBMS- re | ated
products, negotiation with vendor for pr ices/discounts, contracting for software
and support;

( £) Agsessment of United Nations computer centres. This involve:; a technical
assessment. 0Of the New York Computi ng Service and the other uUnited Nations computer
centres Wth a view to confirming that United Nati ons computer centres can support.
IMIG:;
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(g) blichmen f_the IMI ent._envi B, This is concerned
with the establlshnent of tha fuII technlcal enV|r0nnent with comuni cation |inks
to all regions, necessary to commence the actual developnent of IMIS. Maj Or tasks
include set-up of hardware, software, comunications, provision of comunication
links to each region, staffing of the technical support team training of the
technical support staff, DBVS training, data base training and fourth-generation
| anguage training

(h) Establishment of a development team. The project teamis expanded by the
inclusion of technical and user analysts who will undertake the various design,
devel opnent and inpl enentation tasks. The external contractors are introduced to
t he Organization. <The nmjor tasks include the introduction ofdevel opnent staff,
theorientation of devel opment staff and the assignment of
duties/responsibilities. aAtthe conpletion of this activity the principa
devel opnent activities of IMIS can proceed,

{ i) Establishment of production prototype. The objective isto install the
sel ected applications, populate a data base and provide a working prototype for the
devel opment of IMIS. The tasks include the installation (on devel opnent
envi ronment conputer) of United Nations systemsoftware,the creation of an IMS
prototype data base, the collection ofrepresentative United Nations data and
entering data on the prototype dat a base:

(j) Hivtetypinvoivesog.he orientation and training of al
devel opnent staffin the fundamental s oftheprototype. The standards and
met hodol ogy for devel opnment of IMIS, using prototyping, are established,

(x) Definition_of detailed requirements. Development team anal ysts define
the technical and functional detailed requirements. The requirenents are devel oped
and confirmed with the users, using the prototype as the base. The tasks include
data collection, analysis of requirenments, validation of functiona
specifications, review of requirenents with users, nodification of the prototype
confirmation ofuserrequirements, definition of performance objectives, definition
of securitygoals:

(1) Establishment of system yolumetrics. ThepurposeiS to establish
transaction activity and volumes, file sixes, data-transm ssion volunes and other
volumetrics t hat arenecessary toundertake hardwaresizingandconfigurating for
central site hardware, regional conputer centres and the telecomunications network;

(m) Confirmation of hardware configurations. Usingthe volunes established
and consol idating all the mis technical requirenments, the hardware/software
technicians on the project team in conjunction with staff fromthe El ectronic
Services Division, determne the precise configurations of each regional conputer
and the central site. The tasksinclude determnation ofeach central processing
unit (CPU) configuration, determnation of CPU peripherals, determnation of number
and type of workstations and establishnent ofupgrade requirenents to the gl oba
communi cations network

~ (n) Preparation of equipment installation plap. Jhis is carried outby the
project's technical teamin conjunction with theElectronics Services Division
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The tasks include determination of locations for first regional machine,
determination of installation priorities for remaining regions, preparation of the

equipment installation plan and review and approval of plan by the Steering
Committeea;

(o) Acguisition of IMIS Hardware (on phased basis). A request for proposal
or series of request6 are prepared and issued for the additional computer,
operating system software and communication6 equipment required. The tasks include
preparation of the request(s), preparation of selection criteria, review of bid6
and selection of suitable contractor(s);

(p) Confirmation of IMIS davelopment phasing. The tasks include the review
of system priorities, revision of phased development, determination of
installation phasing on region-by-region basis, review and approval by the user
acceptance team and Steering Committee and revision of project plans;

() Revelopment of user training. plans. The purpose js to identify the
training needs, to develop training material and to prepare training plans and
schedules. The task6 include identification of user training needs, identification
of groups to be trained, determination of resource6 required, preparation and

production of training material/courses and preparation of detailed training »laus
and schedules;

(r) DBasic user training. The focuw is to introduce IMIS users to concepts,
e.g., an integrated IMIS, on-line practices, electronic documents, use of
equipment, etc. ;

(s) Development of copverslon/transition plan. This involves the design and
development of conversion procedures for the movement of data between existing
systems and the phased installed IMIS subsystems and the cc‘'lection and take-on of
“new” IMIS data. Because IMIS will be developed in phases and introduced gradually
into the regions, there wi! " be periods in time when some regions will be using
IMIS in whole or part and some not at all. The importance of this activity is that
this situation is recognized and that plans for the conversion of data and
migration from the current systems to IMIS are developed, agreed and published
early. The tasks include identification of data to be converted and of new data
elements, the deveiopment of rew data take-on procedures, the preparation of the
conversion/transition plan, the review and approval of plan6 by user departments
and the Steering Committee and updating project plans;

(t) IMIS design. This iuvolves the refinement. of the general design of IMIS,
as reflected in the prototype and the functional specifications, into detailed
specifications. The major tasks include confirmation of prototype aener al design
and of data base design, modif icati on of acquired UInited Nations system sof tware
design and of prototype data base design, preparation of detailed design
specifications, modification of specifications of prototype software, development
of specifications for custom- built modules and preparation of conversion
specifications:

(u) Development of test/user trials plans. This activity is concerned Wt-h
t he development.. by the project team of” the IMIS system test plans. In addition,
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the user analysts on the team in conjunction with user departnent representatives,
draw up the plans for user (operational) trials and acceptance tests. It is
inportant to note that the user trials and acceptance tests are the responsibility
of the user departments, not the IMIS project team Wen devel oped and agreed, the
plans for user acceptance tests and operational trials are included in the project
pl ans;

(v) Development. The developnent activity, the largest resource-consum ng
activity, results in the transformation of the detailed design specifications and
the prototypes into a fully functional, operating iMis. The mgjor tasks are
planning of work allocation and assignment, nodification of acquired system
software (prototypes), developnent of custombuilt nodules, programm ng
devel opment of conversion software, unit testing and updating of documentation;

(w) Current svstem bridging This associated devel opnent activity involves
the application of nodifications to those current systems which will continue in
operation and have to interface with the phase | IMS delivered systens;

(x) Establishment of test data-base enviromment, This activity results in
the IMS data base being set up with "live" data ready for systemtestand user
trials. The procedures for reorganization, [|oading/unloading, recovery and
privacy/controlled access are developed and incorporated in the operating
procedures section of the IMS systemdocumentation during this activity:

(y) Develooment of operatiomal procedures. The procedures serve as a basis
for the systemtest and the user training activities:

(z) Systemtest.This i s conducted by the project's devel opnent team and
design team It involves the full integration testing of all systems,subsystems
and nodul es conprising the phased delivery product. The tasks include i ntegration

testing, security testing, systenldata-base recovery tests, volune tests
dat a- conversion testing

(aa) Establishment of operational support struatune. This deals with the
identification and establishment of the structure necessary to support the
operational running of IMS and its maintenance at each United Nations |ocation
where the systemand its data bases are installed. The majortasks include
identification of support structure for central site covering system
prograns/ dat a- base mai nt enance, equi pment operations, "Help" desk; identification
of support structure for each regional site covering equi pnent operations, |oca
dat a-base maintenance, "Help" desk: staff of, initially, central site and first
regional site

(bb) User training/acceptance trials. The tasks include orientation workshop
hands-on training, recording required systemchanges, application of changes
formal user acceptance;

(cc) pata conversion. The tasks include conversion of existing systemdata
files, running of data conversion programmes, validation of integrity of _
conversion, capture of new (take-on) data, execution cf data entry modul es, running
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of validation nodules, updating of data bases, validation of the integrity of the
data base

(dd) QOperational readimesg trials. This activity, which comences during the
data conversion stage, involves the execution of readiness trials, the conpletion

of hands-on user training, the final testing of all system procedures. The
activity concludes with formal acceptance of the system and the commencenent of
operational running of IMIS;

(ee) Post-implementation review. Three to six nonths after the inplementation
of IMS, a performance review is undertaken. Mnor refinenments are carried out

during this phase while morenajor changes are identified and schedul ed for
inplenentation. The tasksinclude preparation of evaluation criteria, collection
of evaluation data, neasurement of system performance, evaluation analysis and
preparation of evaluation report.

vi. ESTIMATED COSTS

40. It is estimated that the design anddevel opnent of phase 1 of 1MIS will cost
$31,593,500, br oken down as fol | ows:

1989 1990 1991 1992 TOTAL
(thousands of United States dollars)
$ $ $ $ $

(a) Technical devel opnent

(technical system

devel opnent tean) 3 191.5 5011.5 4 303.0 819.0 13 325.0
(b) Hardware 552.0 552.0 1 104.0 1 104.0 3 312.0
(c) (perating systemsoftware 350.0 255.0 510.0 415.0 1 530.0
(a) DBMVS software 350.0 245.0 490.0 385.0 1 470.0
(e) Existing software 3 500.0 3 500.0
(£) Termnals 175.0 1 312.5 1 487.5 525.0 3 500.0
(g) Project team staff 1381.7 13817 13817 691. 4 4 836.5
{(n) Travel 30.0 36.0 36.0 18.0 120.0

TOTAL 9530.2 8793.7 93122 3957.4 31593.5
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A. Techpical svstem devel opnent ($13,325,000)

41.  The QOrganixation has neither the resources no.? the technical expertise
required to develop IMS, It is intended therefo: t0 contract out this task on a
conpetitive basis to a specialised firm which wi & act as the technical system
devel opnent teamand will consist of systens architects, systemsdesigners,
programmers and anal ysts who will undertake the various design, development and

i npl ementation tasks for IMS. The time and cost required for technical system
devel opnent will not be precisely known until the selection process i s undertaken.
In the meantine, it has been estimated, as stated in paragraph 31, that 20,500
wor k- days woul d be required for the whole IMS and 13,325 days for phase |I. The
cost per work-day has been estimated at $1,000. In order to ensure that support
for the maintenance of IMS is available after it is delivered to the Organisation
it is intended to arrange for one system architect, three programmers and three
trainers fromthe Secretariat to work with the technical systemdevel opment team

B. Hardware ($3,312,000)

42.  The operation of IMS wll require that all United Nations |ocations using
IMS operate on or have access to conpatible hardware which is currently not the
case, as stated in paragraph 19 (i). Absolute conpatibility £roma hardware and
software perspective will be required. Under the circunstances, the nachines
currently in use in overseas offices will not be able to support IMS and new
machines will be required. The anount of $3,312,000 relates to six conputers with
16 Mytes of memory at $552,000 per unit, representing the the book value for new
equipment. It is anticipated that a conputer will not be required in each of the
eight main duty stations. As indicated in paragraph 22, the needs of certain
regional sites could be metfromthe central processor

C. Qperating svstemsoftware ($1,530,000)

43.  This amount includes provision for six sets of operating systemsoftware 8/ at
an estimate of $350,000 for the first copy with discounts anticipated for
addi tional copies.

D. Dysssoftware ($1,470,000)

44, This amount includes provision for six sets of peMs software at an estimte of
$350,000 for the first copy with discounts anticipated for additional copies. The
DBV will also include a set of end-user software tools conprising on-1ine query

| anguage, report witer, graphics display and statistical analysis and decision
support.  End-user query and report witing will be provided as an inherent feature
of the fourth-generation |anguage software package linked to DBMS
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E. Acquisition 0f existina_softwarg ($3,500,000)

45.  In pursuance of the third alternative referred to in paragraphs 29, 31 and 32
a review was carried out to deternmne to what extent existing conmputer systemsin
other organizations mght be utilized for IMS, principally in the areas of
personnel, payroll and finance. Fromthis review it emerged that the systemsof
the Food and Agriculture O-ganization of the United Nations (FAO atRonme and those
ofthe Wrld Health Organization (WHO and the Wrld Intellectual Property

Organi zation (WPO at Geneva might serve as a starting point for the devel opment

of IMS and would warrant detailed review. Anevaluation of the technical features
of these systems and their applications was therefore undertaken with a view to
determning the suitability of their functions in relation to the requirenents of
IMIS. In addition a simlar evaluation of the systemsoperating at the
Organisation for Economc Co-operation and Devel opment (CECD) was al so undertaken.
It was concluded fromthese eval uations that the system being devel oped by FAO, a
personnel / payrol | /financi al system, had sufficient elements in conmmon with the
characteristics and requirements envisaged for IMS and could therefore be utilized
by the United Nations as a foundation on which it could build its IMis,

Di scussions with raowere subsequently initiated with a view to determ ning
modal i ties for obtaining the FAO system. FaO, having invested a substantial amount
of time, effort and resources in developing its system, has indicated its readiness
to make it available to the United Nations and woul d expect to recover sone of the
costs it incurred in the devel opment of its system. These discussions are being
actively pursued with a view to arriving at an arrangenment that would be reasonable
and beneficial to both organizations. In the neantine, an amount of $3.500,000 s
included in the present report, it bein% understood that the actual amount to he
paid and the terms and conditions attached to such a paymnent woul d be subnitted to
ACABQ.

F. Terminals ($3,500,000)

46. aspreviously indicated, the user comunity will need far better access to
conputer termnals. It is estimted that some2,000termnals will be required by
those using IMis, bearing in nmind that all transactions will be on-line. The basic
requirement is for multi-function workstations which can handle text and data
processing, connect to the host mainframe, are capable of being used as a conputer
screen, support the display of the mM1s screens, and are configurable to support
the downl oad/ uploading of the IMS data and the execution of the integrated DBMS
software designed to run on personal conputers. The present cost estinates make
provision for 1,000 terminals at an estinmated cost averaging $3,500 per unit,
Including installation and cabling, anticipating that somel,000 terninals in the
Organi zation woul d be available and be suitable for neeting the IMS requirements

G United Nations vroiect teamstaff ($4,836,500)
47.  In order to ensure the successful inplenentation of IMS, a project team

approach has been proposed with the establishment of a project team which would be
responsi bl e for the devel opment and delivery of all the phases of iMis. The
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project team woul d be disbanded once the final conponents are delivered. The
project team would consist of:

(a) Aproject director who woul d be responsible for managing the daily
activities for all aspects of IMS devel opnent;

(b) Three secretaries who would provide the necessary adninistrative and
secretarial support to the project team

(c) Three project co-ordinators who would be responsible for organizing and
controlling the involvement of the user community in the three functional areas
(human resources, finance and budget and general services), and ensuring that the
requirenents in these areas are met by the technical system devel opnent team

(a) Twenty-one regional co-ordinators who would have the sane responsibility
as the three project co-ordinators, but on a regional and part-tine basis;

(e) One technical co-ordinator who would be responsible for ensuring that the
technical environnent satisfies the requirements of the technical system
devel opnent teamand the requirenent of an operational IMIS;

(£) Three technical specialists who would be responsible in the areas of
har dware, system software and communications to assist the technical co-ordinator.

48. Itis intended to staff these positions (see annex I) with staff already on
board who woul d be detached from their current responsibilities and assigned to the
project. At the same time and bearing in mnd the vacancy situation and the post
reductions envisaged, it would be necessary to have these staff replaced for the
duration of their assignment to the project. Tenporary assistance in the amount of
$4,836,500 woul d be required

H Travel ($120,000)

49. AsIMSis to be an organization-wide effort and be designed to meetthe
admnistrative requirements of all offices at main duty stations, it can be
expected that a certain amount of travel between the various sites wll be
necessary. The provision included here is based on the assunption that there wll
be 20 trips by United Nations staff and 20 by nenbers of the technical system
devel opment team at an average cost of $3,000 per trip.

VIT.  FINANCI NG ARRANGEMENTS

SO IMS will enconpass all the admnistrative activities of the Organization

Its financing therefore should not be solely restricted to the regular budget. It
is therefore proposed that the IMS expenditures be financed as follows:

65.1 per cent fromthe regular budget, 7.4 per cent from peace-keeping and

27.5 per cent fromthe special accounts for programme support costs to which are
credited overhead income generated by expenditures relating to technical
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co-operation and to general trust funds as well as reinmbursenent for admnistrative
support provided by the Oganization to extrabudgetary entities such as those of
the United Nations Devel opment Programre and the United Nations Children's Fund.
This formula is based on the distribution of 1986-1987 expenditures between the
regul ar budget, peace-keeping activities (excluding troop payments) and technica
co-operation and general trust funds and admnistrative support provided by the
Organi zation to extrabudgetary entities on the other

51.  Under the fornula outlined above the distribution of IMS costs would be as
foll ows:

1989 1990 1991 1992 TOTAL
(thousands of United States dollars)
$ 5 $ $ 5

Regul ar budget 6 204.2 5 724.7 6 062.2 2 576.3 20 567.4
Peace- keepi ng 705.3 650.7 689. 1 292. 8 2 337.9
Speci al Accountfor

programme support costs 2 620.7 2z 418.3 2 560.9 1 088.3 8 688.2
TOTAL 9 530.2 8 793.7 9 312.2 3 957.4 31 593.5

52. Under the above fornula, an appropriation of $6,204,200, i ncl udi ng $1,381,700
for staff costs, is requested for the biennium1988-1989. It is further proposed
given the project approach envisaged and the need for maxinum flexibility, that the
appropriations be granted under section 2saof the budget. In addition an amount
of $358,400 is requested under section 31, Staff assessment,tobe offset by an
equi val ent amount under incomesection 1, Income fromstaff assessment.

53. Atthe sane tine it is intended to seekvoluntary contributions for IMS. as
the extent t~ which such contributions mght be forthcomng cannot be ascertained,
they have nor been taken into consideration in the financing arrangenents outlined
above. However, voluntary contributions, if received, wll be used not to expand
the scope of IMS but in lieu of funds fromthe regular budget, peace-keeping
activities and the special account for programme support costs

VITI.  CONCLUSI ON

54, The introduction of an IMS of the scale proposed is a daunting task, one that
will radically alter the way the organization Manages and executes its
admnistrativetasks. IMS will result in substantial productivity gains but, as
is the case for any new system, such gains can be realized only after IMSis in

pl ace and has undergone a shakedown period. At this stage, it is to beexpected
that, with nodern systemsin place, without the current duplication of tasks and a
sizeable reduction in manual checking and cross-checking, significant productivity
gains will be experienced which will, in the Departnent of Adninistration and
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Managenent and all associated executive and administrative offices at all
locations, yield further savings beyond those envisaged in the context of the post
reduction exercise

55.  Wile any assessment of the effectiveness of the introduction of IMS nust
focus first on the Department of Administration and Management and all associ ated
executive and administrative offices, the inmpact on the rest of the organization
shoul d not be overlooked. Benefits to the programme activities will accrue in two
ways. In the first instance, a nore effective admnistration - that is, one which
deal s with personnel and financial problens nore expeditiously - will mean that
progranme managers will have to devote less of their own time and energy and |ess
of their resources to dealing with the consequences of delay. In the second, the
data on programme and financial performance which will be nmade available fromIMS
will serve both to enhance programme delivery and to elimnate the need for
programre- by- programme individual record-keeping. Wile the inpact of these are
at this point, not quantifiable, they can be expected to be significant

56. Beyond substantial inprovements in the managenent and performance of
admnistrative tasks in the Secretariat and staff savings, the devel opment ofIMS
will also offer an opportunity to provide managenent at all levels, not sinply in
the Departnment of Admnistration and Managenent but at all locations, with

anal ytical tools and decision-support systens that would enhance decision-making.
MIS is therefore seen as an indispensable elenment in the ongoing efforts to

moder ni ae t he organization, enhance the productivity of its staff and provide
better managenent.

Not es
1/ A/C.5/42/18.
2/  A/42/7/Ad44.6.
37 A 41/9, paras. 42 and 43.
4/ A 42/ 234, a/sc.5r42/2, N 43/ 286, asC.5/43/1.
5/ E/AC.51/1987/11, paras. 108-115.

6/  Systems can be designed usin? one of two approaches: application data
bases or subject data bases. Wth application data-bases, all of the data required
by a system are captured and used (e.g. payroll system data for the payroll system
and all personnel system data in the personnel system). This approach leads to the
duplicate capture of redundant data since a systemwill generally require data that
are conmon to another system (e.g. payroll system needs data describing personnel)
with all the related extra effort of the duplicate devel opment, maintenance and
reconciliation
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Notes (continued)

Wth subject data bases, the system captures and uses data about a subject,
such as personnel, Then application systems access or update nultiple subject data
bases. This approach provides for faster devel opnent because the data are captured
only once and wll be available for subsequent systens without requiring the
devel oper to recapture it.

There are other advantages to subject data bases: the subjects of any
organization, and their data (the subject data bases), tend to be morestabl e than
the requirenents of their applications. Therefore, systems designed with a focus
on subject data-bases will be nore stable than systems focused solely on
application requirenents, and an essential conponent of systemanalysis and design
using subject data-bases is that these systens share the subject data. This

encourages the integration which is so inportant to the co-ordinated management of
the Organisation.

This subject data base approach requires careful analysis and co-ordination to
ensure that the content of the subject data bases is appropriate for their shared
use and that the systems have the proper conmponents (processes and activities) to
create, maintain and read the subject data bases effectively.

7/ The DBM5 approach was introduced to mtigate these redundancies and
permt greater efficiency in the storage and usage of information. The key concept
enployed in a DBVS is that there is one version of a file and that data can be tied
together in such a manner as to allow any application program based upon security
clearances to access any or all parts of the data, regardless of |ocation, access
nmethod or record format. Wth a DBMS, the applications programrer no |onger has to
be concerned about the location and structure of the data. Wth nost DBMVS
products, the |anguages supported are those commonly used so the progranmer can
concentrate on turning out programs to access and process data w thout the severe
constraints placed on earlier generations of progranmers. This in itself wll tend
to increase productivity.

A DBM5 al so reduces the effort necessary for non-programmng personnel to use
the data located in the data base. Several DBMS vendors have even created query
| anguages desi gned specifically to meetthe needs of non-programmng users. These
query languages are designed to operate efficiently within the confines of the DBVG
and the operating system

Sone aspects of the functionality of a DBVS are: |ogical and physical
separation of the conputer programs and data definition: the conputer application
program need not be concerned with the storage structures and is insulated from
changes in those structures; support of existing COBOL programmes, although certain
nodifications will be necessary: maintenance of the data base via utility prograns;
capabilities for automatic restart and recovery operations in case of system
failure: generation of performance reports and fine-tuning capabilities;
enforcement of the control of redundancy through a data dictionary: query of the
data through human-language facilities: enhanced security and integrity of data.
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Wthin DBVS, a data dictionary is a central library for defining all the data
elements, fields, entities, synonynms, cross-references, etc. and the relationships
bet ween them

Dat a- base managenent systens incorporate logic for resolving simultaneous
attenpts to update the same data, for automatically storing audit trails as files
are updated and for recovering file updates if the system fails. While individua
on-line applications can be relatively stable, the need for protection of file
integrity provided by data-base managenent software becones critical if a nunber of
different applications are updating a shared pool of data

Wth these |anguages the devel oper can tell the conputer what is wanted
wi thout necessarily telling the conputer how to do it. The sinple reason for the
need for non-procedural application devel opnent |anguages is that there is not
enough productivity using third-generation tools

Fourth-generation |anguages, on the other hand, are designed specifically to
deliver inproved productivity, They actually consist of a nunber of devel opnent
tools that reduce the time required to wite an effective software application. At
the centre of this devel opment universe is an integrated data dictionary which has
been described in the preceding section.

Productivity inprovenents are provided by the automated data dictionary,
screen formatting, and fourth-generation |anguage capabilities of data-base
managenment software. These capabilities relieve programers of the need to deal
with record formats or physical file indexes and make it nuch sinpler to set up
screen displays or report formats. Fourth-generation |anguages make it possible
for users to formulate sinple queries and report requests directly rather than
subnmitting programming requests

87  The operating system software is a product that automatically manages the
operations of a conputer and handles such functions as controlling access to the
conputer and nmanaging inputs to and outputs from the conputer.
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Annex
UNITED NATIONS PROJECT TEAM STAFF
I | Work-month 1 $us "000
Title Location |Grade| 89 1 90 1 91 1 92 1 1989 1 1990 1 1991 | 1992
| | | | | | | 1 |

Project director New York D-I 12 12 12 6 88.8 88.8 88.8 44.4
Secretary New York G-7 12 12 12 6 48.0 48.0 48.0 24.0
Secretary New York  G-6 12 12 12 6 36.2 36,2 36.2 18.1
Secretary New York G-6 12 12 12 6 36.2 36.2 36.2 18,1
Project co-ordinator New York P-5 12 12 12 6 60.6 80.6 80.6 40.3
Project co-ordinator New York P-S 12 12 12 6 80.6 00.6 80.6 40.3
Project co~ordinator New York P-S 12 12 12 6 80.6 80.6 90.6  40.3
Technical co-ord ins for New York P-S 12 12 12 6 80.6 80.6 80.6 40.3
Technical specialist New York P-4 12 12 12 6 69.4 69.4 69.4  34.7
Regional co-ordinator (3) ¢ va P-4 18 18 18 9  156.0 156.0 156.0 78.0
Regional co-ordinator (3) Vienna P-4 18 18 18 9 134.7 134.7 134.7 61.4
Regional co-ordinator (3) EcA P-4 18 18 18 9  103.2 103.2 103.2  51.6
Reqional co-ordinator (3) ESCAP P-4 18 18 18 9 89.0 89.0 89.0 44.5
Regional co-ordinator (3) ESCWA P-4 18 18 18 9 129.6 129.6 129.6 64.8
Regional co-ordinator (3) ECLAC P-4 18 18 18 9 81.3 81.3 81,3  40.7
Regional co~ordinator (3) Nairobi P-4 18 18 18 9 86.9 86.9 86.9 43.5
TOTAL 13817 1 3817 1 381.7 691.4

TOTAL, 1989~1992

$4 836 500
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