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Covernment and business leaders bcth in cur Naticn and in
other nations have keen stressing the need for a raised aware-
ness tc overcome the pressing economic problems of today such
as the steady upward inflaticrary spiral and tke uncontrclled
drorp in productivity. In our own country, the cempaigns of
last year's election have helped to raise cur awareness of the
need to revitalize America and to increase our productivity.
The present outcry for economic renewal and for sound fiscal
pclicies are perhaps the greatest since the Creat LCepression.
As we all know, there are no easy soluticns to the proklems
which face us, but a growing concensus pcints to existing and
future technologies to hold the key. However, technclogy alcne
is not the answer. Today much jcb design ir the United States
is better suited to robeots than to mature adults because of the
increased use of technclcgy and autoration whicl:i has made work
more simplified, starndardized ard routine. In the past, ad-
vances in technology with their resultant economics, and
greater managerial control have increased productivity, which
in tuvrr has contributed to a cereral increase in affluence,
education, and the level of aspirations cf Americans.

‘As a result cf these renefits many people rightly want jcbs
that allow them to make greater use of their education and
skills, end that provide intrinsic wcrk satisfactiorn while
affording the cpportunity to enjcy the luxuries cf cur

society. In effect the naticn mey heve arrived at & pcint in
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conflict with itself and the result of this conflict is that
productivity is plummetinrg tc ar 2ll time low.

At the same time, America's leaders, as well as their ccun-
terparts in other industrialized naticns throughcut ttre werld,
are advocating a renewed corritmert tc the {ree market cystem.
Their expectation is that the return of business incentives
will spur greater investments hack in pecople and prroducts
therery helping to increase productivity and job satisfacticn,
and to reverse the currert inflationary spiral. This commit-
ment mirrors an international trend towards deregulation and
the elimination of okstacles to entrepreneurial freedom and
corporate growth.

Vle are all aware of the effect cf inflation in our own per-

lonal lives and are reminded of this every time we watch the
evening news or return from a trip tc the supermarket. These
effects are also felt in all aspects cf tcday's business opera-
tions. Increasing material and inventory ccsts, steedily
rising labor costs, and high costs of financing are rut a few
of the factere combining tc add exterral pressures to cur
nation's businesses. These pressures affect all industries,
but naturally the effect varies with each. Additionally, these
pressures impact all aspects of kusiress whether they be
income-procducing or revenue-consuming. Traditionally, manage-
ment has invested dispropcrticnately in certain of these

aspects. During the past ten years, management has increas-
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ingly turned tc cdata processinag tc prcvide moritcrs and con-
trecle over the prcducticn-oriented furcticns (such as Invertcry
Control, Crder Processing, etc.). Investmerts in hardware and
scitware have been heavily justified Ly prcjected increacses in
sales ard by anticipated savings in producticn. This philos-
orby has created an imkalance retween cepital investments in
incore prodvcing functions versus typical "cverbhead" func-
ticre. In the latter, investmerts have leen of seccndary
importance hkecause of an irmperceptior. c¢f the need to stimulate
earnd svppcrt "white ccllar" activities. MNc dcubt you've seen -
those figures ccrmparing the low state of cffice preoductivity
witl a ketter record chalked up by industry end agriculture.
They get repeated cften in managerent circles and have been
verified (with smell discrerancies) by a various number of

sources. PBasically these figures are as fcllows:

Caritel Productivity Ircrease

Investment Per Vicrker During the Past Years
Vhite Cellar VWorker $ 2,000.C0 43
Irdustrial Worker $25,000.00 20%
Farm VWorker $35,000.00 185¢%

While these figures are sometimes disputed in terms of
their detailed composition, their value shculd be viewed on a

brcader scale. The challenge for tcday's executives is toc make

"BEditcrial", Welter A. Kleinscrcd, Aéministrative
Management, Octoker 198C, pg. 23
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the same level of commitment to the administrative and profes-
sional functions as it has to the operaticn functions. This
commitment must be made in order to improve the effectiveness
of workers in the office as we have imrroved the effectiveness
of workers in industry or on the farm. In order to help ful-
fill this commitment we, the "experte" of the information
industry, must demonstrate the importance cf information in
today's kusiness world. To do this, we must first acquaint
ourselves with the presence of irformaticn in various forms
throughout our organizations and understanrd the role that it
plays in the organization. This means that we must strive tc
understand those technologies and applications which tradi-
tionally have not been an integral part of LCata Processing
(such as Text Processging, Telecommunicaticns, Feprcgraphics,

Micrographics, etc.)

The Informaticr. Eescurce

Cur primary challenge must re tc educaste hoth maragement
and staff in the valve cf the Information Kesource. To do this
effectively it is critical that we estaklish a commcr hase cf
understandirg and a commeon set cf expectaticns. This challencge
is corpounded by the fact that the Irformatior Fescurce is a
concept rather than a tangitle produvct. Vebster defires a

rescurce asc:
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o An availekle means or property

o Natural acdvantages cor wealths

e} A capacity for finding or adapting means of achieving
o The pcwer of achievement

o A £kill cr ingenuity in meeting any situation

These cdefiniticns really dcn't help us descrilte the Infor-
mation Fescurce any more than a few words can preperly descrile
the €ix senses. But since the Infcrmation Resource is a ccn-
cert and not an okject, it can best ke described ir terms ci
the unigue environment in which it applies. The Infeormation
Fesource is different tc & manufacturer than it is to a service
organizéticn. Therefcre, in order to educete management and
staff in the value of the Information Fesource, we must first
define the scope and rreadth of the Information Fescurce within
the individval orgarizaticn. Orce the discreet components cof
the Informaeticn Fesource has been identified, it's our chal-
lenge to envision the role cf this cohesive base of information
in the orgarizaticn's current ard fuvture operstions. Tc do
this we must descrike that role ir terrs cf its impact on the
firm with regards tc the business environment, to the crerating
prccedures, and to the rcttor linre. To be effective, the
Infcrmaticn Pesource must be perceived by the pecple in the
crganizaticn toc ke arn extensiocn of themselves ard should help
fcster their associaticn with the crgarnization itself. This

will result in an improved awareress cf their value to the
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crganization and their impact on everyone's success. The kev-
stone to the vitality cof the Informaticn Fecource ic its
ability to match the organization's strategy ard structure and
to provide a medium for the ocrganizaticnr's success in meeting

its ccrporate missione.

Pistributed Informaticn Prccessing

If we look et the Informaticn Fesouvrce as keing a brcad
based commodity which serves all acpects of an crgenization, we
have to thirk in technical terms of its orientation to a dis-
trituted/integrated infcrmeticn processing ervircnment. Tc
many techniciars distributed deta processing simply means 2
dispersement of computer rardware and date to rultiple sites
around an orgenizatior. The shortcoring of this definition is
thet it overlooks a wicde range cf non-deta processing activi-
ties and issuves that help make informeticn systemes work. -
Similarly, it dces not satisfy the need cf an Infcrmation
Resource tc align itself with an organization's strategy and
structure. A brcader definition of LCCP ackrnowledges that
information processing is an organizational resource composed
of many areas of activity which are perforred and controclled by
various and diverse individuale. In reality, DDP can only
truly exist in an integrated informatiorn envircrnment. PRy that
we mean that Distributed Data Processing is the corposition of
interdependent functicns which draw ard tuild upon a ccmmen

base of informaticn. These functions can vary from traditional
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data proceséing applicaticns to newer word processing func-
ticns, and locking tc the neot tc distant future, tc extencive
use of electroric mail and ccrputer-kased corrunicaticns. Vith
thie rroader defiinition anrd asrplicaticn, the term Distributed
Informaticn Processino hecomes rcore representative.

Besically, ir order tc eppreciate the value and pctential
of Distrikuted Infcrmaticr Prccessing in ar. intearated envircn-
mernt we must first accept the fact that today's techroleogies
transcend the traditioral structures cf kuveiness ten years
agc. Witk tecay's techrclcgies, tllese different functicre eare
converging and are cften indistincuisharle. TDIistrikuted PLata
Prccessing creraticrs kased cor lccalized miniccmputers are
bringing their cepakilities closer to the adrinistrative user,
ané are recoming a mcre respcnsive end attractive alternative
for traditiconal Wcrd Processirg applications such as text man-
agerent. At the seme time, increased list and records manage-
ment capalkilities of word procescino invclve activities which
were crce the sole domain of data prcceseinag. The challenge in
making distributed systems work is to design and implement sys-
teme which tie together the diverse furcticn of an organization
and rreek down the commuricaticns karriers which naturally
exist in any organizaticn, thereby providing a2 more natural use

of information.
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The objective‘of this presentaticn is to identify the value
-of integrated infcrmation, tc surface the major concepts of
integrated information, and to highlight those issues which are
critical to successfully implementing an integrated infcrmaticn
environment.

Vhy Distributed/Integrated Information Processing?

In order to understand the value of integrated information
in tcday's business environment it is helpful to take a quick
look back at how technology has cheanged the way we process
informaticn. To do this let's lock at koth the cdevelormert cf
traditional data processing and at the development of autcma-
ticn in the mcdern office. In the mid nineteenth certury the
"modern office" was graced with the invention of the adding
machine and the manual typewritter. Fach of these products
promised a high potential for increased staff productivity.
During the earlier part cf the twertieth century (from 1S00 to
1940) the mairn focus of scientists and inventors was in devel-
cring and perfecting meclianical devices to irprove cn thre
adding machine and the manual typewritter. GCenerally, little
increzse in productivity was realized. Fven though it was 1946
when the first electrcnic corputer was put intc cperaticn, it
weer't until 1964, when IEM introduced@ the System/360, a new
ccncept in commerical computers, and also introduceé word pro-
cessing in the forr of lMagnetic Tere Selectric Typewritters
that real increases were seen. After this time, in the late

1¢eC's and early 1¢%7C's, the akility tc achieve and raintair a
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high level of prcocductivity was largely dependent on the prudent
vse of technoclogy. Puring that period, the impact and effec-
tiveness of technolcgy in the business envirorment was gener-
ally clearly defined. Computers were used to perform data
manipulation and'prccessing to improve accounting and manage-
ment effectiveness. These computers were maintained in a con-
trolled envirorment rretty well divorced frcm the mainstream of
daily cffice life. From a historical perspective, the ccmputer
was thought of as a tool (granted more sophisticated than its
earlier counterparts) but a tool none-the-less. Meanwhile out
in the office there were other tcols - typewritters (some
maruval, sore electric, some with memcry), copiers, &adding
machires, file cabkinete, etc. which scught tc increase staff
productivity througl speedirg the prccess of perferming their
functicns. Hence, a newer, better typewritter simply replaced
ar clder, slcower typewritter. A bigger filing cakiret replaced
or supplermented & smaller cre. If you were to ask someone to
descrite the typical ocffice chances were that you'd get & list
of some of the equipment in it. This list wculd prokably
include the items menticned earlier, and most cf ther would
alsc have reen used to describe the "modern" office of 20, 5C,
or even 100 years ago. In reality, busiresses, with exception
cf course, really hedn't changed ruch in quite a while. Elec-
tric typevritters replaced manual cnes, calculators replaced
adding machines, telephcone switchboeards were autcmeted, and

everything locked mcre streemlined hut rost teskes in the mcdern
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office are performed much the way the have been fcr decades.
The focus on using technology never really touvched on changing
the way that tasks were done and hrow informaticn was used.

From a data processing perspective, the centrallized I'P
environment of the 60's reflected the image of corporate
thinking tcwards information procescsina. Information was a
discrete comrodity:; that which helonged to accounting was pro-
cessed by acccurtants and clerks, that which bkelcnged tc man-
agement was processed by administrative support personnel and
very rarely did one function interface with the other. This
led to an increased sense cf propriety and helped insulste the
different derertments within an organizaticn.

Distributed/Integrated Informaticn Processing is a corcept
which has only recently come of age. Technolcgicsl, economic,
and edvcational developments ncw allow us to cdesign informagion
systems that may achieve the okjectives of matching the organi-
zational structure, supporting the husiness strategy, and re-
flecting the character of the organization itself. The effect
of distributing information in an orgarnization is one of
breaking dcwn some barriers, cf establishing communication
channels that never existed, and of raising the awareness of
users in different departments within an organization of what
other departments are doing with information. With this aware-
ness comes a realizaticn of what information may ke availakle
for mutual use and what benefits might ke reslized. 1It's the

recognition cf the potential use of information and the
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acknowledgemerit ¢f the resultant kenefits through sharing and m%
communication that allcws the concept cf the Infcrration

Fesource to become a reality. Without integration, the Infcr-

mation Fesource is rerely a ccllectior cf discrete kits of

inforrmation.

Vhat's Involvec in
Fstaklishing the Integrated Information Fescurce?

When emnkarking vupon integrating infeormaticn ané develcping
the irformation resource, we have tc first sit kack and lock at
the way the crosnizaticn conducts itself tc ke sure that the
scope of the resource is corprerensive ard change-oriented.
Tectnelcgies such as prccess ccentrel, ccrputergraphice, laser
printing, intelligent ccpyinrg and integrated teleplcres and
switching urits, dor't elways apprly to every crganization.
Hcwever, the actuezl cor potential need for any cf these cr other
technclcgies cculd ke & deciding.factcr ir tte structure of thre
Infcrration Fescurce in terrs cf the nature cof the infcrmation
ktase and the tyre cf eguirrent used tc prccess and store the
information. Just as in designing a cdata base it is prudert tc
anticipate and ellcw for future enhancements end/cr modifica-
tions, in planning tke Informaticn Resource it is imperative to
congider ané eveluate future issues. This ic why we must
develop and review lorg range strategies and re aware of trends
ir business and technclogy. Five yeers agce, reople plarning an
information system cculd ke content with assessing the needs

and direction of their own organization. Tcday, however, we
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must be mindful of external concerns such as inter-company com-
municaticns and information eichange. The impact of advances
in the areas of communications and human system interfaces man-
date a closer, mcre deliberete lcok to the future. For exam-
ple, while the concept of using electronic mail may not be
feasikle for a given crganization today, it is our responsibkil-
ity as the planners and designers of this information resource
to deterrine the prclkability of the need tc tie that capability
in at some future point. Additionally, when defining the
nature and extent of integration amcngst functions, it is
important to prcke into the current rethods of operation, into
the current use cf information, and examine the effectiveness
of the current approach versus potential alternatives. For
exarple, trends in coffice crganization have promoted the use of
functional centers and word processing centers as cpposed to
individual secretaries. These centers receive work, procecs
the work and return it to the criginator in the same fashion
that a data center wculd process work from various users and
sources. lany organizaticns which cperate under this approach
are presently evaluating the merit of centralized dictaticn
which replaces the dictating equipment orn a professionzl's des¥
with the use of the telephcne into & dedicated processor/
storage device. This device digitizes the dictatior and treats
it like any other stored infcrmaticn on magretic media. This
information can then be manipulated by the prccessing center or

can ke shared with other processing centers in the same way
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that stored information can ke manipulated by any data prcces-
sor in a more traditicnal environment. While this is an indi-
vidual example, the intent is toc shcw the potential breadth of
applicaticn and technology which the Informaticn Fescurce must
address. These actual ané potential needs should ke surfaced
during the decicn process (which will ke kriefly discussed

later in this presentaticn).

Issves cf Integraticn

Once the decisicr. tc integrate has been made the next step
is to address the major issues that are associated with inte-

crated informaticn. PBriefly, those major issues are:

1. Mznagement and Control of the Infermatiorn Fesource

2. The Mode of Functicnal Integration Feguired

3. The Functionality and Accessikility of the Information
4. TLe Skill and Experience of the Varicus Users

Managerent &nd Ceontrcl

BAs data prccessing matured, the organizaticrn which housed
data processing also matured. In the early stages, the purpose
cf data prccessing was tc provide ar automated means cf per-
forming estaklished functions, suvch &s processing payrell,
regorting and meinteirning acccunte receivable infermaticn,
etc. The raticnale for data processing was basically to lcwer
cost ar¢ tire, and tc achieve @ higher degree cf reliakility
and accuracy. To rrovide these services, thle date processing

facility wae cperation-crientedé and kecare & furction within
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finance. The ELP manager reported directly tc the executive cof
finance ard was norrally cn an crganizationel par with the ccn-
troller or assistant contrcller. In the later stages of data
preocessing develcprent, the purpcse expsnded tc include cutc-
mating the processing cf business functicns and to provide com-
prekensive maracement informaticn. The dcmzin cf data proces-
cing expanded frcm just accounting functions to inccrporete
business functions and management reporting and contrcl. The
rationale for data processing was tc improve efficiency, to
gustain reliakility, ard to increase profitakility. In
essence, it also provided & decisicn-support mechanism. To
support these new cbjectives, the data prccessing facility
broke away frcm the direct control cf the executive of finance
and beceme an ancmaly of sorts in that it was toc uniocue tc ke
treated like any other division in the organizaticrn. The
director or manager of inforrmation systems was still not per-
ceived to businessoriented@ encuch tc merit executive status or
participate in the corporate planning process. During thies
time, this rmaturing group began to concern themselves with
infermaticn plarning as well &s systems development and systems
operation and with the spread of corputer support throughcut
the orgerizaticn, creraticne now began tc ccncern themselves
with issues like communications and user interface. 1In the
8C0'e, the purpose of informaticn processing is to estaklish and
maintain a base of information which reflects all key aspects

of the organizaticn and@ which provides a catalyst for continued



growth and effectiveness. And in keepirg with the Informaticn
Perource we have been talking ehout, we see that it indeed
touches on all aspects cf the croganization. The raticnale for
doing this is that it then prcvides a means to sustain grovth
and effectiveness in all phases of the kusiness operaticn and
it ririmizes the efiect cf external contraints. In crder tc
surport these okjectives and to truly ke a part of the crgani-
zatior'e plar, informaticn processinc has finally ccme of age
eand bas estalrlished itself as a ccrpcrate entity in its own
righkt. As sucl, it merits its own executive with a rcle in
ccrporate planning, and has a structure whicl spans inforration
cervices, communicaticns, advanced cffice csystems, and custcmer
services. The key tc tle success cf this structure is that the
nenagement of the Infcrraticr Fescurce must pess to somecre whe
can effectively relate well in all leveles cf the crganization
(horizortally) as well as in &ll functional areas of the organ-
izaticn (vertically).

Cre ct the greatest challenges in managing the Fesource may
arise frcm kalarncing the needs and approaches of the tradi-
ticnal FMIE function with those of the tracditicnal WP function.
This is due tc the idiosyncrasies of each and is compounded by
the pre-estallished misgivings between them. Characteris-
tically, the rajor problers of word prccessing have nct been in
the srez cf techknclogy or systems desigrn. The majority cf the
problems have keen and cortinue toc ke pecple prcklems. Viord

processing tctally changes the sccial structure of an crganiza-
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tion. If it is not tctal or if management's commitment is not
total, there is usually chaos which results in a waste of time,
energy and money. Therefore, the menager cf the Information
Fesource must be mcre people-aware than the marager cf a data

processing facility ever had to be.

Mcdes of Integraticn

Depending cn the type and volume of information being pro-
cessed throuchout the organizaticn, the modes cf integraticn
will vary in each instance. Word processing hardware is mcre
function-oriented than data prccessing hardware. Therefore,
the acceptakility of one mcdel tc an end user is much more
critical in the WP envircnment thar in the LCP envircnment.
This fact cften regates the use cf mainframe hardware tc per-
form WP functicns thereky elimineting some otherwise chbvious
cpticns. Basically, there are three modes of integrating Jdats

processing and wcrd processing. They are:

o Multifunction System - which is capable cf storirg and
processing irfcrmation in either a traditional data
processing cr word rrocessing sence. Typically, thie
would be & mainframe computer with capability of
interfacinc with data processing or wcrd prccessing
CFTs as well as with a wide range cf peripherals (fror
Laser printers tc intelligent copiers) as well as with
cther prccessors in either a direct or a rerote sense.

o) Shared Fescurce - which is @& cluster of single or
rultifuncticn systems which have primary functiones
that wculd share some ccrmcn rescurces such ars
storage, printers, ancd other peripherals. This is
akin to a distributed environment with a series of
minis corrun- icating in varying degrees cf
cormpatikility.

o Stancdalcocne - sgingle functicn ccmputers with no avtoma-

tic interfaces and alerg which infcrmaticn is inte-
grated c¢n & Latch assess and retrievel kasis cnly.
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Functionality and Accessibility

The thiréd majcr issue revolves around the required func-
ticnelity of the system and cf the infcrmation. This touches
cn the design of the datakase as well as the selecticr cf the
particular hardware used tc perform varicue functicns, and is
closely related tco the &kove issue.

Unlike data processing, word processing applications are
typically prerrcorared and are functicn key criented. This
presents & major obstacle in retraininc support personnel from
one tyre of equirment tc ancther. Therefcre, in terrwrs of hard-
ware functionality, the type and voluwme of function theat is
kteing performed is of critical concern. The data base chould
ke designed tc allow acceses thrcugh a series of paths either

directly or through logical reccrd relationships.

Skill and Lxperience

The final mejcr issve revolves around the skill and experi-
ence cf the users themcelves. As distributed data prccessing
kecare commcnplace in the PP envircnment, data processirg pro-
fessicnals have learned tc ke mcre aware of rcntechnical people
sucl: as clerks, managers and executives. The rricrities, ex-
pectaticne, and needs which face this diverse grour cf users irc
creatly different frcm those which face data processing preies-
sionals and technicians. For example, rmost data prccessing
menagers dcn't have tc devcte their energies and skills tc

three and four cycles of revisiors cf two arnd three page memos

anc¢ would heve a harcd time in acdjusting tc the environrent The
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psychology of dealing with the varied demands and responsibil-
ities ie critical tc the success of an intecgrated infcrmation
environment.

Neturally, there are nc eesy sclutions tc these and tliere
are other issues and pitfalls thet are asscciated with inte-
gratirg functicns and infecrraticn in tcday'es businese ernvircn-
ment. These are as varied as the organizeticrs themselves.
TLe key element is thet in launchirng intc an integration
effort, with functions as well as infcrmation being addressed,
it is of critical impcrtance tc realize that the requirements
definiticn and user review prccess and the proper organiza-

tional plan is vital tc the succeses the entire effort.

Arn Apprcach tc Creating an Integrated Environment

Traditicnally in the office envircrnment, ané tc a lescser
extent in a date processing envirorment, users have hkeen "sold"
scrmeonre else's rpercertion cf a soluticn to ar immediate nced;
rather than "buy" a sclution which satisfies their immediate
needs and is compatakle with the cverall infecrmation plan cf
the organizaticn. In crder to cdevelcp and imglement such a
plan it is important to take a multi-phesed apprcach which is
designed to establish and meintain the common expectations and
cbkjectives of the various users throughcut the planning,

develcrment and implemenrntation prccess. One such epproach is

composed of four majcr phases. These are:

Planning Phase
Cesign Phase

Cevelorment Phase
Irplementation Phase

00 0O
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Flanning Phace

The purrcse of this phese is tc Cefine the infermaticn ck-
jectives, tc formelize operational concepts, to establish cor-
mcn expectaticns, and to cdeterrine tle feasibility of inte-
grating functions eré infcrrmation. The twc major cteps within
this phese zre: an Irnitial Investigaticr and the Feasibkility

Study. The Initial Investigation locks tc evaluate general

needs thrcuchout the organization and tc estaklish the value of

proceeding with the Feasibility Study. The Feasibility Study

chcoculd develcr the conceptuel characteristics of ar infcrretion
soluticn through different slternatives, ané tc define the pro-
jecteC costs benefits for each functicn within the crcanization

fcr each alternative which has reen defired.

Cesigr Phase

The fccus of this phase is toc develop the detailed fcurda-
tion for the potential sclution. This sclution vill be a blend
cf manval and corputerized system preocedures which sstisfies
the individual users requirements ané suppcrt the goels and
character cf the orgarization as a whole. The mzjcr steps
within this phase are: Pusiness 2Analysis, Cperations anc
Infermation Analysis, Techknicael Envircrment Analysis, a Ccn-
ceptual Design, a Systems Feview and Evaluaticn, and the Crea-
ticn cf the Cevelcprent Plan.

The Pusinesg Analysis is intended tc identify the corporate

goals ané obkjectives and define how those goals and cbjectives
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cascade through the various departments and functions within
the organization. The result cf this analysis is tc define the
structure within which the information needs of the organiza-

tiorn should be viewed. The Cperations and Information Analysis

is made up of two major compornents; the first being an organi-
zation survey which is intended to define the indivicual jck
functions and responsibilities, needs, and work patterns
throuchout the crganizaticn and tc identify hcw these functicns
are qualified and how they support the corporate gcals. The
second compcnent is a technical survey conducted tc define the
objectives, functions and inter-relaticnships of information in
2 technical sence (i.e., in terms of systems and crerations).

The Technical Environment Analysis is intended to deterrine the

recuirerents and constraints of the crganization, which will
affect the environment within which the solution must fupction.

The next ster in this preocess is the Ccnceprtual LCesigr within

which the objectives and recguirements determined above will ke
addrecced in the confines of the technical environment defined
previously. This design will show how each function will ke
perforred¢ anc will generally define the interaction level cf

other functions under the new approach. Tre System Feview and

Fvaluaticn, which looks to identify and review the hardware and

software alternatives, will support the conceptuel design and
will acsess each alternative in terms cf ites saticfacticr of

the objectives, constreints and expectations.
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The final step in thie phase is to Create the LCevelcprent -
Plan for the imrplementation of the proposed sclution defining
target dates and deliverakles through the completion of the

develcrment prccess.

Development Phase

Besed on the design developed in the prior phase, the focus
here is to develop the actual system and prerare for implemen-
tation. This is dcne thrcugh the followinc steps: A Manual
Procedures lesign, An Applicaticon Specificaticns Develcpment,
User Orienrtation and Training, Implementation Planning, and
System Testing.

The first step, Manuval Procedures Design, lccks tc Cevelcp

the detailed manual systems design and to review these with the -~
ucsers. This design will provide the blueprint for crientaticn -
and training, and for the system testing which follcws. The

csecond step, Peveloprment cf Application Specifications, Coding

and Testing of the applications themselves lccks tc develop the

rograms, thrcugh mcdule testing, and svprortino documenta-
o) o =

tion. The third step, User Crientation and Training, is

intended tc serve twc purposes. The first is to help the user
understand the integrated infcrmation concert, how it relates
tc their particular responsibilities and hew their effcrts
klend with those of cothers; and cecondly tc train them in the

uce c¢f the new sycstem. The fcurth step, Implementeticn Plan-

ning, seeks tc identify the test criteria end test ceses whick
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will ke used tc validate the accuracy of the system. Secondly,
tc develcp the schedule fcr the implementation cof the csysten
fror system testing thrcugh the start cf producticn prcces-
sirc. The final acspect cf this step is tc develcp the plen fcr
the convercsicr. frcem current operations to the new system. The

lzst stepr in this prase is fystems Testing which provides ar

integrated test cf manual and computerized sycstems in a con-

trolled ervironment.

Irplementation Phase

Ugpcn successfully corcluding the system testing, the
development prccess enters irtc thie phase, which is intended

tc estaklish ar operalkle envircnment for thre "producticn" use
cf the new system. The meicr steps within this phase are the
Phased Ccnversion and Implementaticn ard the Fefinement of
Operating Systems.

The first step, Phased Conversion ané Inplementation,

brings each function into a production mode according to the
implementatior schedule and expands the integrated informaticn
base by its own functionality.

The seccnd step, the Refinement ©f Cperating Systeres, is

intended to identify areas cf need for modification and fine
tuning and to allow managernent tc prioritize and schedule these
needs for implemertation withcut impacting the prooress of the

main develcpmrent effort.
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There is an advertising slcgan that states, "...the future
kelcnce tc the efficient ..." VWhile the intended thrust of
that slcgan is directed toward conservaticn cf erergy its merit
hclde true fcor businecscses as well. The challanges that face us
Yoth ir cur Lbusirese erd personal lives will recuire our full
understanding and reacticn. Infcrmaticn will play an increas-
ingly irpcrtart rcle inr hcw we meet those challenges, anc we
cennct affcrd tc waste tire and money gathering cr siftirg
throuch data in crder tc get it.

Arerica's kusiresses are keing charged with a mancdate that
requires a cormitment to improved lusiness effectiveness and
preiitebtility. Ulicw mcre thran ever, treir success in dcing this
will depend on treir akility in rotiveting and satisfying their
erplcyecs and extending their skills and experience with the
use cf technoclogy. Ve heve demcnstrated the abkility tc do this
well in industry and egriculture and rust ccntinue tc do so.
The new challenge is tc match thcse achievemerts in the
office. The teclkrclocgy tc do this is here todey &and is keinrg
follcwed with impressive ecdvancements for the near future. The
urderstandirg ci how tc uce these technolcogies and heow to
explcit cur mest aburndant rescurce - Information - is the

cpportunity that we share.
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