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PREFACl3 

In the last two decades information processing technology 
has taken a quantum leap in revolutionizing the way in which the 
world's business is conducted. The reality of the current com
petitive rules of engagement requires industries, both large and 
small, to not only be knowledg~able in that technology but to 
apply it well. 

The blurring of national and international markets that has 
begun to take place and will continue to intensify in the forsee
abl e future demands an enlightened approach to information 
processing. 

These GUIDELINES have been developed as a means of assisting 
small to medium industrial enterprises to achieve an appropriate 
and effective information processing capability. In order to 
realize that objective, the GUIDELINES provide the reader a work
ing knowledge of information processing technology because com
puter literacy is key to the successful implementation of an ef
fective system. Despite being directed to small and medium sized 
industrial enterprises, the content of this document is easily 
applied to other areas. 

While the scope of this document does not allow finite 
detail, it does delineate the major steps that must be taken to 
set up a modern information processing capability. It leads the 
reader, hopefully comfortably, through attaining that capability 
from initial conception, discussion and decision to proceed 
through the planning period, determining requirements, designing 
and test for the " best fit" system and structuring it within 
the organization. 

vii 



CHAPTER 1 

INTRODUCTION 

PURPOSE 

INTRODUCTION AND DEFINITION 
OP THE 

INFORMATION PROCESSING NEEDS 
OP AN 

INDUSTRIAL ENTERPRISE 

The purpose of these GUIDELINES is to help managers of 
small to medium industrial enterprises cr~ate the informa
tion processing capability necessary to satisfy the current 
and future needs of their organizations. 

PARAMETERS 

There are several important points that must be made in 
the t--Jginning. These points set the parameters for the 
Guidelines and how they are to be used. 

First, by the year ~000 there will be little or no dis
tinction between w~at we now know •~ •national• and 
"international" markets.' In order to survive, an enterprise 

1. The 1992 emergence of the European Community will only inten
sify and polarize the world competition between the major 
geographic powers. This will make your job even more difficult 
and sensitive to the survivability of your enterprise. 
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CHAPTER 1 

must ~e able to meet their world class competitors in the 
world marketplace and best them with better products and 
services. Consequently, as never before, an enterprise's 
strategic, tactical and operational decisions must be based 
on the most reliable information about what is going on 
inside and outside of both the enterprise and its National 
borders. 

Moreover, information technology, as we see it, 
embraces three distinct elements of an enterprise's emerging 
inf orma ti on technology base: off ice technology (sometimes 
called office automation), telecommunications, and informa
tion processing (data processing). Unfortunately, these tech
nologies are not moving at the same pace; nor are institu
tions of higher education turning out managers equipped to 
successfully integrate these technologies within the avail
able manpower setting of the industrial enterprise. Conse
quently, the successful Information Processing Unit Manager 
will have to very carefully orchestrate these three interre
lated technologies within an environment of relatively un
prepared and sometimes indifferent skill mix. 

Second, in using these GUIDELINES, the reader must be 
aware of the major process and product technologies underly
ing the telecommunications, office technology and informa
tion processing computer hardware and software (that 
together make the modern information processing units pos
sible) have a half life of less than six years. Conse
quently, by the time you read this publication there will 
be different and sometimes better technologies emerging, and 
sometimes actually available, to satisfy your information 
processing unit needs. 

To effectively translate these GUIDELINES into informa
tion processing units that truly meet the information needs 
of the enterprises, managers must have a clear understanding 
of the kinds of information that are required. Then, and 
only then, can the information processing unit ba effec
tively tailored to the enterprise's needs. 

2 



CHAPTER 1 

Throughout these GUIDELINES, we will treat information 
in three distinct categories:* 

1. STRATFGIC INFORMATION - is the kind of informa
tion needed to answer the questions about what the en
terprise should be doing. This kind of information is 
focused primarily outside of the enterprise and deals 
with economic, political, and technological trends, as 
well as other more complex and frequently long term com
petitive data. It forms the basis for the development 
of competitive strategies that are needed for the en
terprise to survive. And it becomes a major input to 
the selection of the enterprise's line(s) of 
business(es). For example, significant strategic infor
mation is contained in an enterprise's Business Plan or 
a Life Cycle Marketing Plan for a major product or serv
ice commitment. 

2. TACTICAL INFORMATION - is the information that 
is needed about how to carry out the strategic ap
proaches. It deals primarily with how the enterprise 
will commit its resources. An example would be a 
product's yearly marketing or financial plan. 

2. The time horizons identified with these categories are not 
fixed. In fact, they will vary depending on how the enterprise 
organizes itself for global competition. What is important is 
that industrial enterprise managers conscientiously identify the 
kinds of information they are dealing with and ensure that it is 
made available at the appropriate time. As you will see later the 
time costs associated with the gathering of information vary sub
stantially with the kind of information being sought and its even
tual use. For example. if one of the enterprise's sales personnel 
finds out from a customer that the world's largest ~achine tool 
manufacturer is selling flexible machining centers to them, and 
that customer cannot afford the centers under normal financing 
arrangements, then it is apparent that the machine tool manufac
turer is going to get into the business of financing the acquisi
tion. This piece of what would be considered operational informa
tion is, in reality, an important piece of ntrategic intelligence 
about the real price f.or acquiring the equipment. 

3 



CHAPTER 1 

3. OPERATIONAL INFORMATION - is the additional 
information needed to determine bow well the reso~rces 
of the enterprise are deployed to ensure efficient and 
effective operations. While the STRATEGIC and TACTICAL 
information are primarily focused on activities outside 
the enterprise. the OPERATIONAL inforaation is foc:.used 
internally on the enterprise• s day-to-day allocation 
of resourc~s. One exaaple of operational information 
would be the daily or weekly production schedules. 

Obviously, these ki.nds of information all exist at the 
same time. For example; While strategies are being worked 
out for one product/service offering, tactics are being 
developed for another, and. at the same time. operational 
requirements are being improved for the existing 
product/service offerings and planned for those about to 
emerge. The degree to which each of these kinds of informa
tion is needed depends on both the state of the 
product/service offerings' life cycles and the position of 
the enterprise within its markets. In the interest of 
simplicity, we will discuss these information needs sequen
tially as though they exist in mutually exclusive environ
ments. 

Because of the changing rules of international engage
ment, today's successful managers must recognize the urgency 
associated with the acquisition of data and the production 
of useful information. What many do not recognize is the 
speed with which changes are taking place. For example, in 
the early 1950s the United States did close to 75' of all 
the world's reported research and development.' At that time 
the monitoring of potential change could be done with rela
tive ease simply by monitoring the activities of the U.D. 
Patent & Trademark Office and a few selected laboratories. 
And, conveniently, this information could be gathered in 
one language - English. Today, however, the United States is 

3. As we all know, it is the R&D that forms the beginning of the 
innovation cycle, which when successfully done produces new 
products and services that generate a nations wealth and, of 
course, that of the associated enterprises. 
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doing only about 40\ of the world's research and develop
aent. This is not because the United States is doing less 
R&D; in fact it is doing more! But so are other countries! 
As a result. the entire world's R&D information base is not 
only increasing, ( in the lan~uage of the individual country 
- generally not in English.), but it is also bP.coming more 
difficult to track/monitor. 

Two other factors need to be mentioned in order to un
derstand the impact of the changing R&D enviro1111ent on the 
information managers: 

(1) the collapsing product life cycle 

(2) the resulting obsolescence of 
both the management and the 
general work force. 

A scant two decades ago the average product life cycle 
was ten to twenty years. Essentially, that about encom
passed the effective working life of an individual. At that 
time managers and operators entered their respective work 
lives confident that they could master both the product and 
process technology of their times with their secondary, un
dergraduate, and graduate training. And they did! But now, 
the product life cycle has substantially shortened.' In Euch 
things as consumer electronics, computers, and telecommunica
tions it is less than four years; and it is approaching that 
time frame in a growing number of other areas ( e.g. biotech
nology, specialty chemicals, and optics). As a result, both 
managers and operators are finding that their basic educa
tion is not sufficient to carry them through a full work 
li!e. 

4. And, of course, so has the associated process technology life 
cycle shortened. While the process technology changes occur over 
a longer life cycle, when they do occur the change is dramatic. 
This is well illust.rated by looking at the differences between 
the 1970 process technologies of the Japanese automotive manufac
turers and those of the U.S. Detroit based manufacturers for the 
same time period. 
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The conditions just described are important to the In
formation Processing Unit Manager because quite frequently 
the managers he serves will be technically obsolete. This 
technical obsolescence aakes it very difficult for them to 
effectively synthesize iaportant and constantly changing 
strategic information. Compounding this problem is the fact 
that the compressed product life cycle is putting greater 
pressure on the innovation cycle and the effectiveness of 
the associated R&D. This means that both investment and 
market decisions are going to have to be made auch earlier 
in the innovation cycle. As a result, the cost of bad deci
sions, especially those that are strategic in nature, is 
more difficult to recoup. In the highly competitive global 
markets the cost of bad decisions often results in the 
demise of the enterprise itself. 

Clearly, the job of establishing an effective informa
tion processin~ unit depends on the manager's understanding 
of the need to acquire, synthesize, and produce the most 
credible information available on timely basis. It is 
equally important to understand the difficulties managers at 
all levels face ar.d being committed to help them as much as 
possible. The more an Information Processing Unit Manager 
can make the manage~s he reports to comfortable with the 
fact that -- what was true yesterday may, based on more 
recent infor111ation, no longer be true today -- the better 
will be the long term survivability of the enterprise. Ob
viously, in order to foster the desired degree of management 
comfort, the effective information processing manager must 
keep sufficiently tuned into the operational needs of the 
enterprise to anticipate the information requirements. 

There will be a natural tendency for the reader to want 
to apply these GUIDELINES to all types of organizations 
without reservation. That will not work! To be effective, 
the application must be, at a minimum, tailored to the 
specific characteristics of an enterprise in terms of: 

- Its size - in terms of both 
employment and revenue. 
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- Its domestic and foreign 
market(s) and selected 
market niche(s). 

- Its management and workforce 
skill mix. 

Its underlying process 
technologies and the products 
they support. 

- Its degree of information and 
computer literacy. 

- Its process and product life 
cycle(s) 

Its industry, market and major 
competitors. 

There is an art to orchestrating all of these considera
tions into a cohe3ive Information Processing Unit. An art 
that requires continual honing of deductive, intuitive and 
analytical skills, as well as the ability to translate those 
into practical applications. It is not an easy task; yet 
the results are worth the time and effort that must be in
vested. 

If the Information Processing Unit Manager is success
ful, the enterprise will have a far better chance of surviv
ing in the international market place. If, on the other 
hand, the Information Processing Unit Manager neglects these 
considerations he is setting up himself and his management 
for failure! 

Without a doubt, there is much more that goes into the 
development of an effective Information Processing Unit than 
can ever be presented here. The task involves a wide variety 
of issues that range from the behavioral aspects of a tech
nologically unenlightened management and operatiunal work 
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force, to the need for the information manager to ensure 
that his own competence is not degraded by the rapidly chang
ing information process and product technologies. 

Consequently, the scope of these short GUIDELINES must, 
of necessity, be limited to the bare essentials for estab
lishing an effective Information Processing Unit. It will be 
left to the enlightened self interest of those who read and 
understand the aessage of these GUIDELINES to more ade
quately prepare themselves through additional research on 
their own. 

DEFINITION OF INFORMATION PROCESSING NEEDS 

The identification, assessment, and evaluation of infor
mation processing needs are three distinctly different and 
separate exercises. While there will be a great temptation 
to allow overlap, it is not advisable because it will only 
confuse the process. Therefore, it is of utmost importance 
that this process be guided by a person within the en
terprise who can comfortably enforce these very important 
distinctions. The quality of the final product, which is the 
basic building block of the information processing system, 
is dependent upon the quality of the work done in this area. 

IDENTIFICATION OF NEEDS 

Identification of the information processing needs 
of any size organization begins with building an inven
tory of the Strate~ic, Tactical, and Operational infor
mation' that is currently being used. 

Despite whether an enterprise is currently estab
lished or is just being formed, the best approach is to 
build an Inventory of Information Needs based on the 
major functional areas of management such as planning, 

5. Please refer to the definitions provided earlier in this Chap
ter. 

8 



CHAPTER 1 

scheduling, production, raw aaterials, inventory, and 
supplies. The process begins by bringir.g all 
"interested parties' together to contribute. 

Meetings and discussions should result in lists 
that can be added to any existing inforaation process
ing needs lists. Solicitation of inforaation needs in 
writing adds another diaension. It can be distributed 
to those present at meetings/discussions to allow them 
to formalize their suggest :ons as well as to those not 
present in those meetings/discussions in order to en
courage input from all areas. (Frequently the iden
tification of information needs comes fro• unlikely 
sources, especially in the operational information 
area.) This is the starting point. 

An inventory of the types of information your com
petition is utilizing must be added to the inventory 
developed. And finally, if the enterprise is finan
cially capable of doing so, it is advisable to have the 
benefit of independent review of the results of the In
ventory of Information Needs. This is especially true 
for the marketing, and financial functions. 

ASSESSMENT OF NEEDS 

Brainstorming sessions are an effective next step 
to determine not only the usefulness of any data cur
rently being collected, but also the new information 
processing needs that have been identified. In the 
beginning of the process of defining the enterprise's 
information processing needs, it becomes difficult to 
separate the identification of information processing 
needs and the assessment of those needs. However, this 
total process helps people to articulate ~hat it is 
they want as well as how they intend to use the informa
tion, and ultimately, whether it will tell them what 
they need to know. 

9 
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In the for•ulation of any good system, working 
through the •huaan equation• to arrive at a consensus 
is aost rewarding and inevitably builds a cohesive 
team. This is especially true in the information 
processing area because here managers and employees 
working together to build an information processing sys
tem are auch aore willing to support it, to know how it 
works, to know how to adjust it for any required 
changes, and to know how it impacts their viability as 
an organization. 

The assessment of the identified needs is a rela
tively straight forward process designed to put prelimi
nary priori ties on each need as it relates to the 
stated strategic, tactical, and operational objectives 
of the enterprise. 

The assessment exercise builds naturally upon the 
exercise of compiling the inventory of information 
processing needs and should be based on criteria 
developed and agreed to before the assessment is in
itiated. 

For Example: In the production of items that 
require adherence to close tolerances, it is criti
cal that information concerning exceeding produc
tion control limits be made available to the 
proper decision-maker as quickly as possible in 
order to prevent making scrap. 

In this case one criteria for assessing this opera
tional information processing need would be the 
response time (How long does it take for the decision 
maker to get the information?). While response time is 
applicable as a criteria for all categories of informa
tion processing needs, the aaount of response time will 
vary with each information need and must be taken into 
consideration not only because of the need for timely 
information, but also in order to be sure to prevent 
overloading the information processing system. Addi
tionally, operational information on the ability of 

10 
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manufacturing to hold to specifications takes on added 
importance if the tactical objectives are to be able to 
distribute the product world-wide without having a high 
investment in a spare parts inventory. 

It is important to remember the associated costs 
in each stage of building your modern computer based 
information unit. Keeping cost in mind while compiling 
the inventory and assessing that inventory will help 
sort out those needs that are worth the investment. In
evitably an elimination pr~cess occurs. This cost as
sociation becomes even more evident as the information 
processing needs are evaluated. 

EVALUATION OF NEEDS 

The evaluation of those identified needs that have 
survived the elimination process is based upon the 
ability to satisfy those needs within the existing or 
available resource constraints of staff, skills, money, 
equipment, and facilities. The impact of satisfying 
each information need can be gauged by applying inter
nal rate of return analysis or subjective, but in
formed, managerial decisions. 

Perhaps one of the easiest ways to start to 
evaluate the information processing needs of an en
terprise is to look at the costs associated with deci
sion making. As the potential cost of a wrong decision 
increases, so must the credibility of the informat~.on 

to the one making the decision increase. Stated dif
f~rently, the higher the risk, the more the decision
maker must be sure of the credibility of the informa
tion on which the decision is based. 

For example, if an enterprise manager is to 
decide on a major commitment of resources for the 
introduction of a major new product or service, 
the entire survivability of the enterprise may be 
at stake. In this situation the Information 
Processing Unit must provide an extensive menu of 

11 
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internal and external information to support that 
decision process. On the other hand, if an en
terprise manager aust decide on whether or not to 
purchase a replaceaent piece of equipaent for a 
mature product offering. then the Inforaation 
Processing Unit need only provide the necessary 
financial and workload inforaation to determine 
the internal rate of return on the investment. 

It turns out that the cost of a wrong decision 
grows proportionately as the kind of decision aoves up 
the scale fro• those whose primary nature are opera
tional to tactical, to strategic. Similarly. the cost 
of the information needed to support these decisions 
usually increases in the same fashion as does the com
plexity of the information itself. 

Examination of the key decisions that aust be made 
in each enterprise and the associated consequences 
provides the basis for developing the criteria to be 
applied to the effective evaluation of the Information 
Processing Needs Inventory. 

By w'-~rJri.ng through this process, each enterprise 
will establish its own criteria for evaluating its in
formation processing needs. But, in general, the 
criteria should at a minimum be based on the following: 

1. What strategic, tactical, or 
operational information need does it 
satisfy? 

It goes without saying that any informa
tion processing need aust fall into one of 
these categories. No organization regardless 
of size has the tiae or resources to process 
•nice to know• type information. This may 
sound ludicrous but that, in fact, is really 
happening in more organizations that one 
would think. It becomes most evident when a 

12 
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close examination is made of the "usefulness" 
of the reports issued within the organiza
tion. 

2. How soon after the fact (or occurrence) is the 
information needed? 

Timeliness is the key here. If the ap
propriate management official does not have 
sufficient time to react when the information 
reaches him, all the resources that have gone 
into developing, compiling, and processing 
that information have been wasted. Depending 
on the criticality of the decision to be made 
it can mean the difference between success 
and failure of the organization. The best in
formation in the world that has arrived too 
late to be useful is analogous to "the opera
tion was a success, but the patient died". 

3. How much data must be processed :o provide the 
information being sought? 

This is important primarily from the 
perspective of scheduling the processing and 
evaluating realistically how much can be 
achieved within an acceptable time limit. 
The size of the effort to process it is not 
the determining factor in whether the informa
tion is important or useful. It is, however, 
very important to determining (1) how it will 
be processed and (2) the best utilization of 
computer capacity. 

4. How much lead time is required to meet the dead
line for the information need? 

This is another important fact in 
scheduling the processing of the information 
and in determining how it is to be processed. 
When the information is important to manage-
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ment and the lead time to process it is too 
long, consideration should be given to 
processing it outside the organization. 

REQUIREMENTS DEFINITION 

When all the assessment criteria have been 
developed and the combined Inventory of Informa
tion Processing Needs has been evaluated against 
that criteria, the Inventory of Information 
Processing Needs should be finalized. At this 
point the requirements definition can begin. 

The requirements definition stage builds 
naturally on the preceding steps of Identifica
tion, Assessment, and Evaluation. It is the step 
that formalizes the enterprise's requirements. 
The formal requirements clearly delineate what in
formation is required, who is to receive it, when 
it is to be received, and any special treatment of 
the data that is necessary. In addition, a re
quirements definition should relate the informa
tion processing needs to the technical aspects of 
getting the job done. The specifications for the 
appropriate software and hardware must be drafted 
and matched to the requirements in order to ensure 
procurement of the most effective technology. 

INFORMATION PROCESSING TECHNOLOGIES 

After establishing the information ~oals of the enterprise, 
determining a general direction for information processing, and 
evaluating resource requirements, management must decide what 
technology to employ. In most cases THERE IS NO SINGLE CORRECT 
CHOICE. A variety of methods, equipment, and procedures may be 
effective in meeting the goals of the organization. The following 
information is intended to give an overview of technologies cur
rently available, and the general criteria for focusing on par
ticular technologies for implementation. The categories relating 
to size and capacity overlap considerably. Because of this, care
ful analysis should be employed when making choices. Any en-

14 



CHAPTER 1 

terprise must evaluate and analyze its particular requirements in 
order to match organizational growth with the most likely predict
ions of technological advancement. 

COMPUTER SYSTEMS 

The following descriptions provide a general idea 
of the intended scope of typical computer systems. 

SUPERCOMPUTERS 

In the realm of computing, these are the 
giants. These systems are used in military 
forecasting, analysis of large scale weather sys
tems, geological data analysis, and specialized 
scientific proceseing. These units are often ac
companied by liquid or gas cooling systems, spe
cialized power conditioners, ~nd cus~omized 

processing boards. Installation requires special 
environmental conditioning and highly trained tech
nical personnel. Nearly all software for supercom
puters is specialized for tasks uniquely iden
tified by the user organization. 

MAININFRAMES 

Mainframe computers are designed to 
serve the needs of large scale businesses and 
government organizations. They are capable of effi
ciently utilizing numerous large storage devices, 
providing high speed peripherals for printing and 
communications, and accommodating simultaneous ac
cess by several hundred users. Again, specialized 
installation procedures and personnel/skills are 
required. Software for these systems is more 
generic, uut often entails local customization for 
opti~ m performance. 
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SUPER-MINICOMPTJTERS 

These systeas provide aany of the same serv
ices as aainframe computers. The difference typi
cally lies in processing speed, the number of 
users able to obtain simultaneous access, the quan
tity and size of peripheral storage units, and the 
aaount of expansion which can be accommodated. 
Installation is normally in a controlled environ
ment. Software on these systems differs very 
little from that of minicomputer systems, with 
gains coaing primarily from sizing. 

MINICOMPUTERS 

Minicomputers were the symbol of the comput
ing revolution of the 1970s. Even as we approach 
the 1990s. minicomputers offer continuing ad
vantages to a wide range of organizations, ~egard
less of size. They differ from larger systems in 
that they typically are designed to accommodate 
fewer simultaneous users, smaller scale storage 
systems, and a narrower range of directly attach
able peripherals. Installation of minicomputers 
is split among noncontrolled and controlled en
vironments with fewer requirements for specialized 
power conditioning. Standardized software products 
are often available from a wider range of vendors, 
providing a competitive market from which to make 
selections. 

MICROCOMPUTERS 

As mini-computers represented the computing 
revolution of the 1970s, the micro-computers 
played the same role in the 1980s. Ranging from 
systems designed for single user, small scale, 
home units to sophisticated, high powered, en
qineering work stations, micro-computer systems 
have changed the way in which the world views com-
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puting. Rarely requiring any specialized installa
tion techniques, environmental conditioning, or 
scarce technical personnel, these systems are fre
quently user installed and of ten moved from one 
location to another. The software products for 
micro-computer systems approach the status of com
modities. Specialized software application 
developments, however, are still likely to entail 
considerable time and expense. 

NETWORKS 

While networks are not a class of computers, 
they have so significantly affected the methods of 
information processing, that they need to be con
sidered in any decision regarding the selection of 
a computing system. Networks range from simple 
cabling schemes to connect 3 or 4 users, through 
Local Area Networks to connect upwards of several 
hundred stations at a facility, to Wide Area Net
works which may connect thousands of stations 
around the world. Not only do such networks con
nect users, but they allow for resource and 
process sharing between similar and dissimilar sys
tems. Networks covering Personal Computers, Spe
cialized Workstations, Minis, Mainframes, and even 
Supercomputers can be designed to meet the needs 
of a complex organization, or to pool the 
resources of hundreds of mixed si~ed entities and 
provide a competitive position in changing market 
environments. 

PERIPHERALS 

Computers, in and of themselves, provide little more 
than 'raw power'. To be useful, methods must be available 
for data storage, input, output, and communications. For
tunately, advances in the computer industry have provided 
for such a wide range of peripheral equipment, that it is 
hard to imagine a set of organi:ational requirements which 
cannot be met by standard products. Admittedly, applications 
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in visual and voice recognition, real time data analysis, 
and scientific research •ay require significant financial 
resources, but the techniques to address a wide range of 
even the most demanding requirements are available. THE 
REAL DIFFICULTY IS IN MATCHING THE PROPER CHOICES AMONG THE 
RANGE OF COMPONENTS AVAILABLE. It is imperative, that the 
people assigned the responsibility of designing information 
systems be aware of current technological advances. This is 
true of company personnel as well as consulting organiza
tions. Outlined ~elow are general categories of peripheral 
equipment to be considered in the design of information 
processing systems. 

STORAGE SYSTEMS 

In the earliest computer systems, storage and memory 
were equivalent. Computer memory systems were actually com
posed of sets of small magnetic cores. ~hen the power was 
removed from these systems, the memory remained in a known 
state. ModP.rn systems, with very few exceptions, depend on 
volatile memory to provide the functions formerly assigned 
to "core memory". When power is removed from these systems 
memory, with the exception of a few critical firmware com
ponents, the entire memory is lost. The programs and data 
needed for information processing activities are stored on 
peripheral devices. The same is crue for the storage of his
torical data (archives) and critical backups. In today's 
market, there are many types of systems available to provide 
storage. 

DIRECT ACCESS STORAGE DEVICES (DASD) 

For nearly all information processing systems, 
DASO devices are disk drives. Units consist of both 
removable and non-removable disks, having multiple plat
ters of magnetic media. The units in which they are 
housed contain specialized circuitry, motors, and ar
ticulating arms to provide access to the stored data. 
They are normally attached to the computer system by 
high speed channels which make use of special inter
faces and memory access to all~w random access to the 
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INPUT 

data on the disks. Storage capacity and throughput 
(access speed) are the major criteria in the selection 
of DASO devices. 

TAPE SYSTEMS 

Magnetic tape systems also come in a variety of 
types, ranging from small data cartridges to high 
capacity reel systems. These units provide excellent 
storage choices for backups and archives. Concep
tually, the key difference between tape systems and 
disk systems is that the tape systems are unsuitable as 
direct access (random access) devices. 

OPTICAL SYSTEMS 

While most optical storage systems could be clas
sified as DASO devices under the strictest definitions, 
there are key differences which demand separate con
sideration. Optical systems are currently marketed as 
Read Only (previously stored information), Write Once 
Read Many (WORM), and a very few Read/Write systems. 
It is only the Read/Write systems that can be thought 
of in the same manner as standard DASD devices. WORM 
optical systems seem destined to have a major impact on 
organizations which have large quantities of relatively 
stable data. Whether the Read/Write systems will have 
the same impact is not yet clear. 

How will data be brought into the information process
ing system? A wide range of methods are available. For our 
discussion, we will bypass the earlier 'card systems', now 
considered more of an historic curiosity than a valid choice 
for business systems. 
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DUMB TERMINALS 

In the majority of systems designed over the past 
20 years. data is entered at keyboard units. Typically, 
these units have been attached by direct cabling to 
modem devices tc mini-computers or •ainframes. 
Operators key from documents. normally assisted by 
screen formats generated froa applications residing on 
a 'host' computer. Processing at the host aay be con
tinuous (occurs as it is keyed in) or by batch process
ing (compiled and processed intermittently as groups.) 
Little, if any, manipulation of the data occurs at the 
point of data entry. These devices, because of their 
limited capabilities, have become known as dumb ter
minals. 

SMART TERMINALS/MICROS 

As data input requirements expanded, and the need 
for more accurate data was recognized, 'smart ter
minals' were developed. Th~se 'smart terminals' offer 
a limited amount of local data input validation, in
creased buffering, and enhanced communication 
capabilities. In many cases, these units are simply 
specialized microcomputer systems. In fact, many of 
the current distributed input systems rely on commer
cially available workstations with project specific 
software for the data input functions. 

POINT-OF-SALE (POS) SYSTEMS 

Many commercial activities result in customers 
passing through a specific process-'"lg point to acquire 
products and services. Typical examples are grocery 
stores, gas stations, and postal services. In years 
past, a 'cash register' served the needs of these en
terprises, with the proprietor bearing the burden of 
daily, weekly, monthly, and annual accounting proce
dures. In today's market, the cash register is enhanced 
by specialized computing equipment which provides inter-
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faces to accounting, inventory, and performance track
ing systems. The variety of customization possible with 
these systems allows for adaptation to a wide range of 
commercial, government and scientific applications. 

SCANNING AND SENSING SYSTEMS 

Just as the 'cash register' systems have changed, 
so have the methods for inventory control, material han
dling, and component identification. Systems are now 
available which take advantage of special markings on 
packages, or which read inputs from forms completed by 
customers and clients. These are often coupled with 
POS systems (see previous paragraph) to allow electroni
cally "scanned' input of ~erchandise purchases. Ap
plications have been de~aloped ranging from the scan
ning of registration tags on vehicles for automatic 
toll booths to the monitoring of prison parolees 
through the sensing of special collars. It is not 
likely that the pace of developments in this area will 
decrease over the next decade. 

SPECIALIZED SYSTEMS 

Many enterprises find economic advantage in the 
development of specialized data input systems covering 
requirements unique to their business. Capturing real 
time meteorological data for use in decision based sys
tems may be of benefit to manufacturing facilities 
which can alter energy requirements according to cur
rent environmental heating conditions. Similarly, con
tinuous tracking of currency exchange rates would have 
obvious advantages for international commodity traders. 
Other systems designed to utilize voice recognition and 
image processing techniques are beginning to appear in 
commercial data processing environments. To meet these 
types of information needs, systems can be developed 
which accept input from nearly any source which 
provides identifiable discriminators. 
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OUTPUT 

While it is actually the ability to make decisions 
based on the computer that has changed the business environ
ment of the late 20th century, it is the physical form of 
the output that is the most visible result of the financial 
resources invested in an information system. Methods of out
put include printed •aterials (using a myriad of 
technologies), transparencies, photographs. monochrome and 
color screen images, projected images, synthesized voice, 
etc. 

DISPLAYS 

Although normally thought of as an integral part 
of many of today's computer systems, display systems 
simply represent another form of output from an informa
tion system. Available systems include low and high 
resolution monochror.e and color units, LCD, and plasma 
displays. Nearly all commercial needs, and many spe
cialized scientific requirements can be met by 'off
the-shelf' components. For extreme environmental condi
tions specialized displays can be fabricated according 
to the enterprises requirements. 

PRINTERS 

Probably no other category of output devices has 
received such a boost from recent technological ad
vances as printers. Printers were once a common set of 
oversized, ink stained, monoliths which provided upper
case output only. Now they range from battery powered 
ink-jet systems to large scale pageprinters. Color out
put, high resolution graphics, double-sided printing, 
mixed text and graphics, - all are available from a 
variety of commercial vendors. As with other com
ponents of an information processing system, an en
terprise will do well to require a careful analysis of 
their printing requirements. Without such an analysis, 
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the temptation to match the highest technology to every 
situation •ay produce poor results. Just as a fine 
piece of porcelain would do a poor job as a hamaer, so 
too would a 600 pound, high speed. laser printer 
provide poor service in producing point-of sale 
receipts. 

OTHER TECHNOLOGIES 

While the output side of information processing 
systems is less likely to require custoaized equipaent, 
an organization should not overlook emerging tech
nologies for adaptation to their needs. For exaaple, a 
recent publication talked about a dozen computer com
panies that have put together an international organiza
tion whose objective is to make computer systems and 
software from ~ifferent manufacturers compatible. 
Achievement of that objective will increase the ef
ficiency of all information processing units that have 
different manufacturer's products. This international 
organization is supporting the adoption of a common ap
plications environment for the whole computer industry. 
It is based on a concept called 'object management'. 
This applications environment treats various kinds of 
data and applications as if they are building blocks 
that can be mixed and moved across operating systems. 
In this way complex applications can be created quickly 
and easily. Members of this organization include some 
of the most prominent manufacturers in the computer 
hardware and software fields. 
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SPECIALIZED REQUIREMENTS 

For specialized requireaents, systeas can be designed to 
provide synthesized voice output, visual iaages, braille 
pages, control of indoor/outdoor lighting systems, etc. 
Those responsible for designing inforaation systeas, whether 
enterprise employees or outside consultants, should inves
tigate and report on the possible uses of eaerging output 
technologies. 

COMMUNICATIONS 

Rarely will the information processing requirements of an 
enterprise be met by single-site, self contained facilities. In 
almost all instances communication equipaent will be required. 
These requirements may vary from simple links between local com
ponents to complex international networks. A description of all 
available equipment and services is far beyond the scope of this 
document. In general, however, classes of communication devices 
and services include: 

MODEMS 

A modem (MOdulation/DEModulation) allows one piece of 
co~puter equipment (for example, a data terminal) to communi
cate with another component of the computer system (for ex
ample, the host computer). Modems range from small units 
allowing low speed access across telephone lines, to sophis
ticated units designed for dedicated high speed communica
tion links. In general, modem equipment exists in today's 
market to meet nearly any combination of requirements. 

MULTIPLEXORS 

These units, ~ypically connected by the use of com
munication lines and modems, allow for several devices to 
utilize a single communication line. As an example, 30 to 
40 data entry terminals may be connected to a multiplexer, 
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share a telephone line by aeans of aodeas, and aay be de
multiplexed to access individual ports on a remote host coa
puter. 

WIDE AREA NETWORK (WANs) 

Wide area networks are generally provided by private 
companies or government service organizations to allow users 
to access one or more remote autoaation facilities. To ac
complish these services, concentrations of equipment 
(typically called nodes) are established to handle line 
switching, packet regeneration, error correction, billing, 
and routing. The range of specialized equipaent necessary 
to perform these functions varies fro• siaple switches to 
customized mainframe co111puters. The local, national, and 
international communication channels aay be implemented 
using all combinations of dedicated cabling, telephone 
trunks, infrared, microwave, and satellite transmission. It 
is rare that any but the very largest organizations will 
seek to implement private WANs. Procurement of such serv
ices from existing vendors in this area of specialization is 
more customary and more suitable for small to mediu~ en
terprises. 

LOCAL AREA NETWORKS CLANs) 

LANs have become a major part of information processing 
systems over the past few years. They generally consist of 
a centralized wiring system, communication taps for access 
by user equipment, shared 'servers for file storage and 
database processing, and attachments for remote communica
tions. There are many successful LAN providers in the 
world, making use of both proprietary and open systems al
though proprietary systems are, justifiably, being abandoned 
by competitive organizations. While most organizations 
think of a LAN as a method of connecting only personal com
puters, requirements for large scale systems of supercom
puters and mainframe are well within the scope of LAN im
ple•entations. The analysis, design, and implementation of 
Local Area Networks is another area where the enterprise's 
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management should demand a full accounting of the methods 
used and the alternatives investigated by in-house person
nel and private consultants. 

MISCELLANEOUS 

The areas covered previously represent the bulk of the con
cerns of most information processing professionals. Unfor
tunately. an organization will need a considerable investment in 
less glamorous categories of equip•ent and services. Printouts 
of several thousand pages don't separate the•selves. Specialized 
equipment is required. Magnetic tapes and disks can• t be left 
lying about in hallways. Storage and inventory systems will be 
needed. Computer equipment always seems to attract an inordinate 
aaount of dust. Someone will need to clean the equipment with 
the proper solutions. Even housing for computer systems takes a 
considerable amount of planning. Special raised floors. air con
ditioner, dehumidifiers. static protection. halon fire extinguish
ing systems. and complex electrical installations may be needed. 
The space needed for the equipment may demand special furniture 
or remodeling of facilities. But the most important thing to 
remember is: 

DON'T LET THE PEOPLE DESIGNING INFORMATION SYS
TEMS DO LESS THAN A COMPLETE (INDEPENDEN~LY 

REVIEWED) ANALYSIS OF ALL REQUIREMENTS! 

An organization can always decide to eliminate items 
and ideas from an implementation plan. It is extremely im
portant. however, that management knows the cost of such 
decisions. Without careful analysis of all requirements, 
management may find that decisions made with less than com
plete information result in • ••• snatching defeat from the 
jaws of victory.• 

SUMMARY 

In this chapter we have established the purpose of the 
GUIDELINES, set parameters, and categorized the kinds of informa
tion critical to the success of any industrial enterprise. We 
have laid out the step-by-step process of defining the informa-
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tion needs of the enterprise - identification, assessment, and 
evaluation - and provided a ready reference of information 
processing technologies. 
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INTRODUCTION 

TAXONOMY 
of 

INFORMATION PROCESSING 

The taxonomy of information processing in an industrial en
terprise has changed over the past several decades from very 
limited and specialized applications to very narrowly defined 
functions, such as payroll, to today's pervasive information en
vironment which encompasses almost every enter~rise function. 
Indeed, the limits of the applications of new ir.lormation process
ing techniques are now a function of the enlightened imagination 
of information and functional managers 

Those enterprises that have found success in the interna
tional arena have carefully defined their information needs for 
all of their functions. Additionally, depending on the enlighten
ment of the enterprise management, the information processing ac
tivities have probably gravitated from a single centralized 
source to a more distributed family of functional information 
processing units located throughout the enterprise. As the size 
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of the enterprise increases along with an increase it 
management's skills in the information fields, we frequently see 
a greater degree of decentralization1 • 

Unfortunately, the is no useful rule of thumb defining when 
it is best to either centralize or decentralize the information 
processing a~tivities. Many factors influence the decision. They 
include the degree of computer literacy of the top, middle, and 
operational managers and the coapetitive pressures of the en
terprise_· markets. Historically, if we were to watch a typical 
enter~rise grow, we would see its information processing taxonomy 
grow from the functions of accounting (payroll) and budgeting to 
purchasing and manufacturing, then to marketing and research and 
development. Yet, there are wide variations regarding the 
timing of the decentralized growth. Today the rate of migration 
of information processing throughout the enterprise is directly 
related to management's enlightenment and the enterprise's needs. 
Sometimes it is centralized. Sometimes its decentralized. 

TAXONOMY 

If we were to examine some typical information processing 
applications, we would find that they could be conveniently 
separated into the broad Strategic, Tactical and Operational 
categories. In the succeeding paragraphs we will briefly discuss 
each of these categories 

STRATEGIC - This kind of information is concerned with what 
is going outside the physical limics of the enterprise itself. It 
focuses on the kinds of infor~ation that top management needs to 
continually assess how well the enterprise is currently competing 
within its defined markets and what the enterprise should do to 
defend these markets and capitalize on new market opportunities. 

1. This increased decentralization is also accompanied by a sig
nificant decrease in computing costs as minis & micros (PCs.) be
come more cost effective than a mainframe for the small and 
medium sized enterprise applications. 
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The strategic information is a very specialized kind of 
information tailored to the specific needs and capabilities 
of the enterprises top management. In all but the most en
lightened and well financed enterprises this information is 
collected and processed outside (e.g. by consultants). It 
draws upon data from such diverse sources as: 

Market 

o Size & Trend(s) 
o Barriers & Segmentation 
o seasonality & Cyclicality 
o Geography 
o Entry Barriers 

customer 

o Demographic & Psycoqraphic 
characteristics 

o Media habits 
o Buying power 
o Brand loyalty 

Social & Political 

o Government attitudes towards 
products. 

o Environmental considerations 
o Press treatment 
o Unionization 
o Education 

Technology 

o Trends assoc~ated with both product 
and process technologies. 

o Skills needed to adapt new 
techr.ulogies. 

30 



CHAPTER 2 

o Ability of competitors to absorb 
technology. 

o Changes in the technological life 
cycle of the enterprise and its 
competitors product & service 
offerings. 

TACTICAL & OPERATIONAL - Information of this kind is as
sociated with how the STRATEGIC information is formulated into 
new TACTICAL & OPERATIONAL requirements and procedures. Most of
ten this kind of information is gathered and processed within 
the enterprise and is a part of the day-to-day evaluation of how 
well the enterprise is operating. In smaller enterprises or start 
up firms information processing normally begins in a centralized 
environment. Then as the enterprise prospers and its management 
becomes more computer and information literate, we find that the 
functional information gets processed within the individual func
tions themselves. It is then made accessible (frequently through 
electronic means - micro to micro computer) to all of the 
enterprise's managers and staffs who have a need to know. 

Because applications throughout the budget and accounting 
functions are so well documented in the literature, we will not 
address them here, but turn instead to some of the more recent 
applications in the manufacturing and marketing functions. 

Manufacturing - For purposes of this discussion we will 
break the manufacturing function, (the process of converting 
resources into a marketable produ~t), into sub-functions 
where one would expect to find varying applications of infor
mation processing:• 

2. As the enterprise moves towards flexible computer integrated 
design, management and manufacturing the information needs inten
sify in all functional areas. The driving force here is the 
shrinking product life cycle and the resulting need to provide 
quality low cost products to the market place in a timely 
fashion. In particular, the quality in manufacturing is a func
tion of being able to repeat the various manufacturing tasks with 
precision. Thus far most high quality operations have been ac
complished by substituting information processing for touch 
labor. Good examples of this on the shop floor are numerical con-
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o Process Planning - where manufacturing engineers 
convert the design s~ecifications into a sequence of 
operations that take the product from operation to 
operation in a sequence that minimizes the amount of 
time and maximizes the quality. 

o Scheduling - where raw materials, components, 
equipment and manpower requirements for a number of 
usually different products are optimized in a schedule 
that generates the required units within cost con
straints and in time to meet delivery colllllitments. 

o Control - where production schedules are tracked 
on a .moment by moment basis and adjusted to ensure that 
resources are optimally balanced to the scheduled work 
in process and that, where necessary, changes are made 
in a manner that will not confound the process. 

o Inventorv - where incoming raw material and com
ponents are screened to ensure that quality characteris
tics are met: and inventory volumes are maintained at 
the minimum essential levels necessary to support the 
product's progress through the manufacturing processes. 
The in-process inventories are monitored to ensure 
there are no unnecessary slow downs between 
operations •1 And finally, the finished im·entory is 
monitored to ensure that enough good units have been 
produced to meet delivery schedules. 

o Quality - Throughout the entire manufacturing 
process there is a :iuality program that constantly 
gathers and analyzes data from each operation to ensure 
that the fi~ished specifications are within acceptable 
tolerances when compared against the design process 

trolled machine tools and robots and computer aided design in the 
product design functions. 

3. The Japanese have made great strides in this area with their 
application of "Just in Time" manufacturing. 
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specifications. This program also follows the amount of 
rework required and the scrap generated in order to pin 
point operational problems before they get out of hand. 

Next we'll look at the Marketing function (the process 
of identifying prospects and convincing them that they 
should purchase the product), and examine some of the more 
important sub-functions that noraally have an information 
processing need. 

o Market Research - Using mathematical and statis
tical models along with accepted survey techniques, 
this activity identifies populations that are most 
likely to purchase the enterprise's product or ser.,-ice 
offerings. This function requires extensive information 
processing capability to create, manage, and analyze 
very large databases. 

o Promotion - Based on the populations identified 
by the research efforts, the promotions section 
develops copy. graphics and specialized catalogues that 
will cause the prospects to make a purchase and become 
customers. This activity requires modern desk top pub
lishing capabilities, computer generated art work sys
tems and very large mail list databases. 

o Sales-Telemarketing - Using the advances in 
telecommunications t!lis activity either contacts 
prospects to convince them to buy or takes orders. Re
quirements for large on-line databases combined with 
word processors and telecommunications are common in 
this activity. 

o Sales-Field - This sub-functicn manages the 
field sales staff. This is also database and telecom
munications intensive. Additionally, there are usually 
applications for linear programming and correlations 
and regrc~sion analysis to determine how well sales 
representati~es are doing and how equitably the sales 
districts have been allocated. 
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o Sales-Retail - This sub-function selects and 
monitors the retail outlets for the manufactured 
products. It requires tremendous analytical and telecom
munication capabilities. Like the other sales functions 
the results feed directly into the determination of 
manufacturing requirements. They must. therefore, 
provide timely and accurate input. Additionally, all 
of the sales sub-functions are unmatched sources of 
strategic information. Consequently, they must be in
tegrated into the strategic information systems. 

o Sales-Wholesale - These activities are identical 
to Sales-Retail but deal with the wholesale activities 
of the enterprise. 

It, no doubt, is obvious by now that the taxonomy of information 
processing in small and medium sized i~dustrial enterprises is 
really quite logical. As the information needs of an enterprise 
increase, the application of information processing technologies 
will follow and new taxonomies will emerge. In fact it is prob
ably more accurate to say that, like the telephone, information 
processing of one sort or another will soon permeate every func
tion of the enterprise. As such, information processing is, in 
truth, no longer just a technology to improve the internal opera
tions of the enterprise. It has become so important to the long 
term survivability of the enterprise that it is now a competitive 
weapon. The enterprise with the best information processing will 
have the advantage! 

SUMMARY 

This chapter discusses the taxonomy of information processing in 
relation to strategic, tactical and operational information. It 
traces the expansion of areas of application of information 
processing tech~1ology and points out the value of this applica-
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tion to the market, customer, social environment and political 
environment as a means of improved management and better market 
positioning. 
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INFORMATION TECHNOLOGY ASSESSMENT: 
TRENDS 

INTRODUCTION 

In any field of endeavor that is dynamic, the informed 
professional must exert a substantial amount of energy in staying 
abreast of new developments or suffer the consequences. As true 
as that is in most fields. it is even more so in the information 
arena. As we discussed in the introduction to these guidelines, 
major process and product technologies underlying the telecom
munications, office technology, and information processing com
puter hardware and software have a half life of less than six 
years. There are some in the field who feel that even that is a 
conservative statement. The more liberal elements of the profes
sion believe that the technology is changing every three to five 
years. As you can imaqine, the rate of the technology change 
presents a number of problems for enterprises procuring these 
products. 

The major technology trends in the information arena are 
focused on telecommunications, computer hardware and software. 
The technologies in these areas are moving at a pace that will 
make most Information Processing Units technologically obsolete 
within three to six years from their creation.' 

1. These are turbulent times for those organizations that are 
developinq Information Processing Units. Not only are the casts 
for computing associated with micro computers dropping at a rate 
six times faster than those associated with mainframes, but also 
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Regardless of the pace at which the technology •oves, ob
solescence need not be a •ajor concern for those who have ini
tially matched their information processing units to carefully 
established needs and selected reliable products based on proven 
technology and well thought out operational plans.• Unfor
tunately, this is often the exception rather than the rule. Many 
Information Processing Unit Managers have been caught up in their 
desire to provide their management with the very best technology 
available. As a result they lose sight of the real operational 
needs and frequently purchase equip•ent at the cutting edge of 
the emerging technologies. These products turn out to be far 
beyond the anticipated needs and usually generate an unacceptable 
amount of downtime. Moreover, even though these infor•ation 
managers are, indeed, always at the cutting edge of the available 
technologies, they keep their Information Processing Units in con
stant operational turmoil, frequently incurring enormous train
ing costs through turnover and retraining for the new tech
nologies. 

In contrast, prudent information managers who serve their 
enterprises well recognize that they could chase the 'technology 
genie' forever and spend far more than what is necessary to meet 
their established operational needs. Instead, these information 
managers carefully watch the telecommunications and computer 
hardware and software trends as well as the market information 
associated with their own enterprises' success. They also monitor 
their enterprises' world wide markets and those of their coa
peti tors to anticipate changes in the information needs of thei~ 
executives. Armed with this information, technology, and market 

the development of the single unified market in the European Com
munity is, at this writing, changing the applicable telecom
munication standards. As a result, the 1990s will witness a prob
able restructuring of the entire computer and teleco1111unications 
industries. One will have to expect a confluence of these events 
with the introduction of the High Definition Display Technology 
(HDDT) and the underlying process and product technologies. 

2. An i•portant need that must be considered in the creation of 
all Information Processing Units is the upward compatibility of 
the selected hardware and software. 
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trends. they are well positioned to systematically gauge their 
enterprise's strategic, tactical, and operational needs for infor
•ation in light of changing technologies and competitive posi
tions. 

TRENDS 

Clearly. the trends associated with information technologies 
are volatile! Yet, it is equally clear that as time passes a 
steadily increasing amount of data can be processed by emerging 
technologies at lower and lower costs per unit of data.' 

At the time of this writing, it is quite clear that we are 
at a juncture in the aany information trend lines. This juncture 
has created considerable uncertainty about what new telecommunica
tions and hardware and software will be introduced neKt and who 
will be able to economically use it. While it is quite clear that 
more and more power is going to be made available, particularly 
at the micro computer (P.C.) level, it is not so clear that the 
needed software will also be available. What is most likely is 
that the software needed to fully exploit the available hardware 
power will lag the hardware introduction by at least a year or 
two. Additionally, it is not clear that the existing computing 
platforms will be able to effectively and efficiently coexist 
with the new hardware. For example, in the micro computing arena 
we have witnessed a growing downward incompatibility with the in
troduction of each new piece of technology. This incompatibility 
will, no doubt, extend to the peripherals as well. 

In the longer term the information manager must watch the 
trends underlying future technologies. For example, he must 
develop information sources• that will allow him to credibly 

3. Between now and 1995 we expect the index for computing costs 
to drop six times faster for micro (P.C.) computers than for 
mainframes. And, because the costs for micros have been far less 
than mainframes •o start with, the actual cost per computation 
for the micro could approach more than 1000 times less than for 
the mainframe. 

4. These sources for following trends ,•ary by country and infor
mation need. In some cases it may be necessary to get third party 
consultants to develop specialized monitoring systems to keep 
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gauge the potential impact of such longer term technologies as: 

(1) the new architectures growing fro• ap
plications of superconductive eleaents and 
other new engineering materials that may ob
solete the existing computing base: 

(2) the growth of both optical and magnet
optical technologies which currently off er 
promise to revolutionize the aedia for storage 
devices; 

(3) the growth of the Intel i486 chip 
archi tecture5 which may blur the differences 
between the role of the mini computer and the 
micro: and, 

(4) regardless of which of these technologies 
is finally commercialized, there will still be 
the question of how and when the necessary 
operating systems and software will be 
developed to support these new hardware of fer
ings. 

Compounding these software and hardware trends are the 
trends associated with the personnel skills needed to manage and 
run the new Information Processing Units' configurations. What we 
are now witnessing is the beginning of a new trend where the 
training costs associated with the new hardware, operating sys
tems and applications/programming software are approaching the 
cost of the equipment itself. 

abreast of the technologies. In other cases it may be acceptable 
to keep up to date by attending the various "computer exhibitions 
& shows• throughout the world. And in other circumstances a 
simple Standard Dissemination of Information (SDI) from a local 
library may suffice. 

5. There are also others like Motorola's entry which, at this 
writing, is a faster computational chip. 
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Last, but certainly not least, are the trends associated 
with the ever changing telecoamunications technologies and 
product offerings including local area networks and long line com
aunica tions. Because both of these technologies and the as
sociated emerging standards have a profound iapact on the Inf orma
tion Processing Unit's configuration, they aust also be con
stantly appraised. 

As all the technologies aentioned i•prove and their stan
dards for inter-connectivity and coapatibility becoae accepted, 
the nagging problems of data and inforaation security will remain 
to plague the information aanager. Even now it is possible to in
tercept computer to computer transmissions in all but the most 
secure environments. It is also possible for a disgruntled 
employee to corrupt alaost anyone• s stored data/information 
through the introduction of siaple and complex •viruses•. 

In assimilating all of this. it becomes evident that, in or
der to effectively balance the enterprise's information needs 
wit~ the appropriate technologies. information managers must: 

(1) continuously re-evaluate their information needs, 

(2) frequently evaluate the current configuration of 
their Information Processing Units, 

(3) buy the best technology they can afford to accom
modate their needs and 

(4) monitor the trends! 

Information Managers must also discipline themselves to com
mit to a new technology only when it is clearly cost effective 
from a strategic, tactical, or operational point of view. To ef
fectively accomplish this, the information manager must keep 
track of a number of world wide trends associated with the ac
quisition, processing, and delivery of data and information. 
There is only one way to do this - the information manager must 
personally read extensively in the field and tailor networks of 
people and activities that are relevant to the enterprises infor
mation needs. 
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The technologies and the associated trends that underlie the 
effective and efficient operations within an Inforaation Process
ing Unit will, for the foreseeable future, be in a constant state 
of flux. Product life cycles for both hardware and software offer
ings will continue to collapse, aaking it even aore difficult to 
interpret the trends. Band width offered by replacing the exist
ing copper twisted pair with fiber optic cable will explode the 
capacities for the networking, teleco-unications, and di.aplay 
iaproveaents. 1 The introduction of fiber optics as well as the 
other pacing technologies will probably be controlled by each 
nation's regulatory efforts and standards. 

In addition to what has just been discussed there are 
several specific issues that i•pact the saall and aediUll sized 
enterprises that are either aoving toward establishing informa
tion processing capabilities or thinking about it. 

COSTS 

One of the growing trends we see in reducing the cost 
of acquiring and operating the computers required in an In
formation Processing Unit is downsizing. Downsizing in this 
sense means moving from large mainframe computers to smaller 
more powerful and more flexible computers. In the recent 
past downsizing has had a rather bad stigma. But an increas
ing number of information aanagers recognize that applica
tions development on aicro computers takes substantially 
less time and that the micro disk access times are as fast 
or faster than the mainframe drives. As a result, they are 
networking their microcomputers (PCs) creating greater 
processing power than larger mainframes at substantially 

6. The emerging Flat Panel Display Technologies (FPDT) will soon 
revolutionize the display environment by producing optical 
clarity of the display never before seen. This will be done with 
less power and space. Literally, the display will be only inches 
deep and up to at least 40• x 40•. Additionally the chip technol
ogy that supports this display technology will be an important 
precursor to the optical computing using photons instead of 
electrons. The speed of light instead of the speed of current 
flow. 
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lower costs. Admittedly, careful attention must be paid to 
the selection of hardware and software. Nevertheless, more 
and more information managers are finding it worth while. 
Some system integrators are now opting for this kind of PC 
configuration instead of a mainframe. 

~ nascent trend in data communications networks in
volves the computer building designed specifically to house, 
maintain and refresh various configurations of computers. 
Enterprises move their entire computer centers and as
sociated communications equipment into one of these build
ings or what may be better termed a shared facility.T 
Through this kind of sharing, enterprises are able to reduce 
their costs by sharing the overhead and operational costs 
and by gaining protection from power outages and security 
intrusions. These shared facilities can literally be self 
sustaining with their own power backups that really work, 
and unique access to telecommunication needs. For some in
dividual enterprises to replicate this kind of facility for 
their own exclusive use would be cost prohibitive. This con
figuration is especially attractive in areas where the 
electrical supply is unstable and where the necessary skills 
are scarce. 

TECHNOLOGY 

The Reduced Instruction Set Computing (RISC) 
Microprocessor will continue to get attention. As companies 
like Intel Corporation continue to off er improved chips like 

7. A shared facility is, as it sounds, a complete co11puter 
facility that is designed to service the specific needs of a num
ber of industrial enterprises. It is owned by a third party and 
its processing capabilities are created by the third party to 
specifically satisfy the needs of those enterprises who are shar
ing. The enterprises pay the third party for their use as it is 
needed. This moves the enterprises costs to the variable side of 
their accounting records and avoids the necessity of any of the 
sharing enterprises to borrow or spin out of their cash flow the 
capital necessary for the creation of the facility. 
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the i860 - 64bi t instruction set, we will see th6m as 
coprocessors and in add-in boards for specialized applica
tions. 

In the microcomputer world the 486 and x86 chips are 
going to off er extraordinary advances in computational 
power. As more of the protected aode is made available for 
use, background computing and true aultitasking will be 
widely available. While major original equipaent aar.ufac
turers, (OEMs). will attempt to capture greater market 
share, the clones will not be far behind. Problea! As the 
computational speeds leap beyond the 80386/33-HHz the 
problem is going to be to get the information to and from 
the screen, disks, and periphials. This will create a 
serious bottle neck. That means the performance limiting fac
tor will be getting the information to and fro• the bus. 

The interest in both the Micro Channel Architecture 
(MCA) bus and the Extended Industry Standard Architecture 
(EISA) have demonstrated the need for a 32-bit bus. While 
the EISA provides downward-compatibility with the estab
lished PC AT buses and add-in cards, it is not clear that 
that kind of compatibility is important to the majority o_ 
the 32-bit bus users. HCA on the other hand will have its 
architecture extended to proprietary mainframes and minicom
puters. Regardless of how information managers intend to con
figure their Information Processing Units, they need to keep 
abreast of these developments. 

In another development, the lower operating voltage of 
Random Acce~s Memories, (RAMs), from 5v to 3.Jv offer im
pressive improvements in computational speed and lower power 
consumption. According to some, this shift, which is just 
beginning to hit the market place in 1990, may be expected 
to be common place by 1995. 

As a result of the demand for high speed Local Area Net
works, (LANs}, information managers should watch for develop
ing trends in gigabits range of transmission. The major com
petitors in this area are the IBM 16 bps Token Ring Net
work, the Fiber Distributed Data Interface (FDDI} LAN stan-
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dard from Scientific Co•puting Corporation and Ultra Net 
Technologies Incorporated. The former is now available and 
will support up to 254 work stations as well as function as 
a backbone network. Progress in these areas will •ake dis
tributed •icroco•puter applications even aore attractive 
than they are now. 

STORAGE 

By 1991 it is expected that 48' of all co•puter systems 
shipped will have parallel processing architectures. This 
trend will be i•portant for information managers in the 
financial and heavy database use applications. While the cur
rent pref erred syste•s are provided by Cray Research Corpora
tion, Alliant Coaputer Systems Corporation, and Convex Coa
puter Corporation and can handle 80 to 256 Megabytes per 
second between the Central Processing Unit, (CPU), and the 
main memory, others will, no doubt, join the industry and 
thus drive down the costs in the aid to late '90s. 

The re-writable magneto-optical disk drive is the 
latest trend in mass storage devices. Currently these come 
in 5.25 inch 600-Megabyte drives. This moves the application 
of optical technology from the archive to the day to day 
operations. However, while this looks like a very attractive 
opportunity, informed managers need to look at how well the 
media stands up in the intended environment and for how 
long. A very modest change in the physical characteristics 
resulting from temperature, humidity, or other environmental 
extremes could be catastrophic. The trade-off between the 
current storage media and the need for refreshing the ~pti
cal base every 5 to 10 years needs to be carefully weighed. 

Facsimile (FAX) machines will continue to be the 
fastest growing business communications technology. Applica
tions will grow from the current business to business com
munications to consumer order taking applications. Within 
the Information Processing Unit, applications will include 
computer based electronic mail as well as intelligence 
gathering. Information managers will soon have to handle net-
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works of integrated FAX machines in the same fashion as they 
now handle the interconnection of aicro and aini coaputers 
into Local Area Networks. And, froa a cost contai1111ent point 
of view, these •FAX LANs• will require careful 11<>nitoring 
since it is the receiver who pays the costs for comaunica
tions and paper. 

In a related FAX issue the information aanager needs to 
carefully watch for two things: (1) shortages in the FAX 
paper, and, (2) the forthcoaing Group IV faaily of FAXs 
which will become available through the high speed ISDN coa
munications. Not only will the FAX printing quality iaprove, 
but with the concurrent introduction of the ink jet printers 
the FAXs will be able to use just plain paper rather than 
the comparatively more expensive FAX paper used today. 

For the first three years of the 1990s information 
managers need to watch: (1), the growth of better than 33~ 

in technical co~puters and work stations, (2), the Japanese 
dominated optical storage media and FAX aachines, (3), the 
blurring of application differences between general purpose 
computers, (4), for greater acceptance of ink-jet printers, 
voice messaging, portable computers, and, (5) for revolution
ary improvements in the telecommunications offerings for cor
pcra te applications. 

Another pair of trends to watch is the growth of the 2 
inch diskettes and Digital Audio Tape (DAT). The latter will 
have profound implications in the data intensive appl:i.ca
tions. In spite of these new developments, the installed 
base for 5.25 inch diskettes will keep the demand for these 
diskettes strong and the prices relatively low. 
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TELECOMMUNICATIONS 

Voice, data, and video telecommunications are techni
cally available today. However, their introduction is being 
held up by the bandwidth require•ents and credible stan
dards. When these roadblocks are removed, and they will be 
within the next 5 years, local telephone companies will 
begin to offer a whole new fa•ily of information gateways. 
While this trend is just beginning to evolve, once it starts 
to move, it will move very rapidly and will introduce new 
telecommunications opportunities to the information manager. 

Progress in information technology is now dependent on 
three underlying technologies: integrated circuits, 
photonics (light wave technology) and software development. 
Perhaps the most powerful of these is photonics and its im
plications for optical computing and optical switching. In
formation managers need to watch for these developments in 
beginning in the early 1990s. 

STANDARDS 

Instead of standardizing the essentials for information 
technology, the various standards setting groups will 
develop followings that will pit one against the other. For 
the information manager this will create a world of uncer
tainty in both the telecommunications and computer hardware 
area. For example, witness the competing "standards" sup
ported by various devotees of UNIX International and the 
Open Systems Found a ti on and, in the United States, the 
Government Open Systems Interconnect Profile (GOSIP) and the 
Transmission Control Protocol-In~ernet Protocol (TCP-IP). 
The uncertain impact of these standards on the International 
Standards 'rganization, (ISO), and the upcoming EC-92 will 
compound the difficulty of the information manager. 
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SOFTWARE 

With non-American progralDJlers demonstrating excellent 
quality work at a !Duch reduced cost, information managers 
will need to watch foreign offerings for a •~ans of sig
nificantly reducing their software costs. Moreover, aA new 
hardware innovations are introduced outside of the Americas 
expectations are that they will combine with high quality 
but less expensive software to make non-American offerings 
very attractive to tile cost conscientious information 
manager. 

With this mere sampling of continuing and emerging 
trends of interest to an information manager, it should be 
clear that the direction of information processing tech
nologies and their associated trends will continue to be dif
ficult to predict. Consequently, it will be necessary for 
tae information managers, on their own, to effectively 
develop a comfortable level of literacy about those trends 
that impact on their current and anticipated information 
processing needs. There is no easy way to do this. While the 
literature is replete with information on the trends just 
mentioned, the information is not organized in a fashion 
that allows easy assessment. Additionally, as new tech
nologies are introduced each year that either replac& or 
augment the existing ones, the trends can take unexpected 
turns in a matter of a few months - photonics is a good ex
ample. 

To survive, today's information manager must diligently practice 
the art of information gathering and assessment in order to 
prevent his career from quickly becoming as redundant as the in
formation technologies he has become wedded to. 

PROTECTING THE INVESTMENT 

It goes without saying that no organization can really af
ford to completely change the information processing technology 
it uses every five to six years. That is unless the price tags on 
its products are large enough to support the necessary pr~'~· mar-
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gins. Even then the disruption factor would be significant, not 
to mention the associated training costs. And for saaller and 
medium sized enterprises producing more reasonably priced 
products with respectable profit margins, it would be impossible. 
The only answer is to develop a strategy for protecting the 
enterprise's investment in the technology it acquires. One ap
proach to doing this is to set up a systematic procedure for the 
procurement of information related products in such a way that 
it provides for •Technology Refreshment•. 

TECHNOLOGY REFRESHMENT 

The concept underlying •technology refreshment" 
embraces a method of investing information dollars no and 
still making provisions for having the most modern and cost 
effective hardware, software, interconnectivity, main
tenance, training, etc. available in the future.• 

Using the technology refreshment concept, contractors 
(equipment & software providers) are asked to prcpose sub
stitute iteus whenever the contractor or the i 1ustry is of
fering replacements or substitutes for the items already 
purchased. The purchaser may accept those items as substitu
tions for the items on hand or reject the contractor's 
proposition. In general, an enterprise would accept the 
refreshments if they met the following minimum essential 
criteria .. 

(1) The substitute item must meet or exceed 
all the requirements and specifications laid 
out by the enterprise in it's initial procure
ment. 

(2) Substitute items must be fully compatible 
with the enterprise's installed system at the 
time the substitution is proposed for use. 

8. Organizations in the United States Government are currently 
employing this concept in the procurement of information process
ing systems. 
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(3) The substitute item must have both 
capacity and performance characteristics equal 
to or better than those characteristics of the 
component that is to be replaced. The criteria 
used for selecting the contractors equipment 
will be used to determine the acceptability of 
the substitute items. 

(4) The substitute item must offer the saae or 
increased function as the item it is to re
place. 

(5) The price of the item aust be equal to or 
more cost effective than the item it is to re
place. This must be based on the same evalua
tion applied to the original item. 

BENEFITS TO THE ENTERPRISE 

This procedure ensures that the contractor will warrant 
and guarantee that any item substituted or modified is at 
least equal to the replaced item in terms of performance, 
operability, maintainability and the overall systems perfor
mance and in no way degrades any capability of the system 
accept as may be mutually agreed to by the enterprise and 
the contractor. 

In summary, the technology trends associated with the creation 
and effective operation of an Information Processing Unit are as
sociated with: 

(1) Hardware and the compatibility and 
capability of new offerings. 

(2) Operating systems that will be com
patible with the existing inventory. 

(3) Software applications that will run 
reliably on existing and future hardware 
and be compatible with the existing form 
of data f'::ttry. 
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C 4) The changing skill levels needed to 
effectively and efficiently operate the 
enterprises inventory of hardware and 
software as well as the ability to under
stand their implications in regard to im
pro~ ad information delivery. 

(5) New engineering materials used in the 
development of hardware and telecommunica
tions offerings (e.g. fiber optics, super
conducting materials), and new architec
ture used in the development of software 
(e.g. the application of Reduced Instruc
tion Sets to new operating systems) 

(6) Regulatory and standards changes 
promulgated by different nations and espe
cially those emerging from the European 
Single Unified Market. 

As mentioned earlier, there is no one best way to monitor all of 
these trends. To some enterprises there are selected trends that 
are more important then others. The managers of the Information 
Processing Units, themselves, must undertake the very difficult 
task of developing the means for credibly monitoring those trends 
that are most important to their individual needs and then com
municating their potential impact on the Information Processing 
Unit to upper management. 

SUMMARY 

This chapter emphasizes the importance of staying current with 
changes in the process and product technologies underlying the 
information processing field. It discusses the role of technol
ogy change, major trends, and methods of protecting the 
enterprise's investment in technology. 
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INTRODUCTION 

POSITION OF THE INFORMATION SERVICE 
IN THE 

ORGANIZATION STRUCTURE OF 
THE ENTERPRISE 

De~ermining where to position the Information Processing 
Service would have been a very easy task twenty years ago. Most 
of the identifiable savings associated with the introduction of 
computers was in what was then the very labor intensive func
tions of budgeting and accounting. Both hardware and software 
applications were exclusively designed to provide the enterprise 
with savings in these areas. Then, opportunities became obvious 
in the planning and forecasting functions which significantly in
creased the ability of enterprises to improve their strategic 
uaaneuvering. 

As uaanagement became more computer literate, other functions 
were found to be ripe for computer applications. These oppor
tunities continued to multiply far beyond the ability of account
ing and budgeting programmers to adequately handle. The func
tional managers of Quality Control & Assurance, Production 
Scheduling & Control, Inventory Control, Shipping, and Research & 
Development created demands far beyond the ability of a central
ized information processing unit to satisfy on a timely basis. 
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As a result of the changing applications the once central
ized information processing units became surrounded by satellite 
information processing units in various functional areas. Each 
served unique and i•portant functional inforaation needs. And, as 
tiae passed, it becaae apparent that each of these functional in
for•ation procesbing units not only provided unique and essential 
information to their own functional aanagers, but they also sup
plied critical information needed by the enterprises top aanage
aent in their efforts to aaintain a coapetitive edge. It didn't 
take long for a clear need to eaerge for the creation of an infor
aation processing capability that took into account both these 
functional needs and the needs of top level aanage•ent. At a aini
aum this new capability accommodated the various functional and 
top level management needs in a fashion that allowed the• to be 
effectively integrated into a responsive information system. 

Information processing gradually aigrated from purely debit 
and credit budgeting and accounting applications to encompassing 
the diversified needs of all the other function managers. Unfor
tunately. this migration was not accomplished in a consistent, 
systematic way. Consequently, we find today there is no clearly 
defined criteria that can be universally applied to determine the 
best organizational placement of the Information Processing 
Unit. 1 

There are those who believe quite strongly that the place
ment of an Information Processing Unit should be based on a pure 
cost benefit analysis which assigns applications to those areas 
that offer the greatest financial return. Then again, there are 
those who believe just as strongly that the information process
ing unit belongs in the area that offers the best long term 
strategic advantage. The optimal placement lies somewhere in be
tween these two extremes. 

1. Ttae Information Processing Unit today is as systemic to the 
enterprises needs as the telephone. Information processing, like 
the telephone, must be dispersed throughout the enterprise to 
those who can best use it. 
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Building on the foregoing, the placeaent of an inforaation 
processing unit within the enterprise needs to be based on a sys
teaatic assessaent of the enterprise's unique operational deaands 
and strategic and tactical requireaents. As aentioned earlier in 
these GUIDELINES, such as assessment aust consider the charac
teristics of the enterprise's industry and aarkets, the coaputer 
literacy of its aanagers, first line supervisors and eaployees as 
well as the basis on which the enterprise coapetes (e.g. price, 
quality, service). 

While each enterprise will be different, the logical place
ment of an information processing unit is not too difficult to 
determine. For example, consider a successful saall to aediua 
size enterprise with less than 500 eaployees and less than SlOO.O 
million in revenue and an internal rate of return of better than 
27%, operating in the durable goods sector of the aanufacturing 
industry. Here, one would expect to see a centralized information 
processing unit built around a aainfraae coaputer located in the 
Comptroller's functional area. Additionally, there would be 
enough satellite information processing units built around a net
work of mini and micro computers to satisfy the inforaation needs 
of the individual function managers and their supervisors. The 
probable emphasis would be in the aanuf acturing function where 
there would be extensive local area networks supporting the 
automated aspects of manufacturing. The satellite units would be 
tied into the mainframe, and the mini • aicro coaputer LANs, in 
turn, would be tied into the satellite units. This configura
tion would provide a well integrated systea for aanagin9 the 
automated aspects of the manufacturing operations. It would also 
provide real time status information through the aainfraae which 
would satisfy the tactical and strategic needs of top management. 

With this arrangement, each of the functional managers would 
have their own LANs and stand alone aicro computers to handle 
their operational needs (e.9., communication, analysis, mathemati
cal modeling, record keeping, and intelligence gathering). 

It should be clear by now that we have avoided the tempta
tion to lay out definite criteria for positioning an informa
tion processing unit within an enterprise. This has been very 
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deliberate! We believe very strongly that the technologies under
lying the creation of an information processing unit are moving 
too fast for us to suggest that it should be contained in any 
one functional area. New applications, being developed every 
day, add to the pervasiveness of this capability and support the 
analogy that computers (micro inforaation units), like 
telephones, belong on every one's desk! 

What is important to the enterprise is how effectively its 
aanagement is able to interconnect the aainfraae, aini, and micro 
computers, or any combination thereof, into a cohesive, dis
tributed information system that encompasses the entire opera
tional, tactical and strategic information needs of the en
terprise. The ability to do this effectively is key to measuring 
the success of an information manager. Unlike a scant five to ten 
years ago, it matters less today where one positions a single 
centralized information processing unit than it does how one suc
cessfully integrates satellite information processing units dis
tributed throughout the enterprise. The ability to connect all 
units in a fashion that is responsive to the operational, tacti
cal and strategic information needs of the enterprise is critical 
to the success of the information system. 

IMPACT OF TECHNOLOGICAL CHANGE ON ORGANIZATIONAL PLACEMENT 

The technological changes that have taken place in r~cent 
years have resulted in a significant impact on the placement of 
the information processing unit within the organizational struc
ture. In this decade and beyond the most efficient and effective 
approach must be the result of integration of the following: 

1. Office Automation 

2. Telecommunications 

J. Data Processing 
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Historically. these elements have existed within organiza
tions as distinctly separate functions. They were perforaed by 
different sections of the enterprise, came under the control of 
different managers, and any associated equipaent was purchased 
from separate vendors. 

The separate servicing and manageaent of these elements con
tinued well into the late 1960's. However. as information technol
ogy continued to improve throughout the 1970's and early 1980's, 
management became more aware of the need to integrate word 
processing (office automation) and telecommunications with data 
processing. Cash, McFarlan, and McKenny in their Corporate Infor
mation Systems Management (Irwin, Homewood, Illinois 1988 Second 
Edition) cite three very important reasons for this. 

"First, all three areas now require large capital invest
ments, large projects, complex implementation, and exten
sive user training. Further, significant portions of all 
three services increasingly may be purchased from a 
single supplier. The managers of these activities, 
however, have often had no significant prior expertise 
in handling this type of situation. A special problem 
for office automation is the move from multiple vendors 
with small, individual dollar purchases to a single ven
dor that will provide integrated support. The size of 
the purchase decisions and the complexity of the applica
tions are several orders of magnitude larger and more 
complex than those faced a decade ago. For telecommunica
tions the problem revolves around breaking the psychol
ogy of relying on a purchased service decision from a 
public utility and instead looking at multiple sources 
for large capital investment decisions. Both cases in
volve a sharp departure from past practices and require 
a type of management skill that was added to the data 
processing function 15 years ago. 

The second link to data processing is that, to an 
increasing extent, key sectors of all thre~ components 
are physically linked together in a network. For ex
ample, in one manufacturing company the same WATS line 
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is used over a 24 hour period to support on-line data 
communications, normal voice communications, and an 
electronic mail message switching system. The problems 
of one component therefore cannot be addressed independ
ently of the problems of the other two. 

To complicate the situation today, a dominant sup
plier for each of the three components will attempt to 
market his product as the natural technological base for 
coordinated automation of the other components. For ex
ample, IBM is attempting to extend its data processing 
base into products supporting office automation and com
munications: AT&T is attempting to extend its communica
tions base into products supporting data processing and 
office automation: Xerox is attempting to expand its 
office automation effort into communications and data 
processing. 

Failure to address these management issues 
(associated with consolidating these three activities) 
constructively poses a great risk to an organization. 
In the past several years most U.S.A. organizations have 
consolidated at least policy control and, in the 
majority of cases, management of the components in a 
single unit. The key reasons for this include: 

1. Decisions in each area now involve large 
amounts of money and complex technical/cost 
evaluations. Similar staff backgrounds are 
needed in each case to do the appropriate 
analysis. 

2. Great similarity exists in the type of 
project management skills and staff needed to 
implement applic~tions of these three tech
nologies. 

3.Many applications require in-tegrated tech
nological networks to handle computing, 
telecommunications, and office automation." 
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CURRENT ENVIRONMENT 

At this point in time when technological change is the order 
of the day, industrial organizations as well as others are trying 
to cope with an unprecedented proliferation of co•puter equip
ment, software, colllllunications, and the overwhelming •tnforaation 
power• that is the result of all this information technology. It 
is no longer possible for an isolated group of innovative in
dividuals closeted somewhere within the aanagement hierarchy to 
have total control of the information systems of the enterprise. 
The end users are more computer literate than ever before and sys
tem professionals are being challenged by this group whose 
knowledge, skills and abilities in the information technology 
field is increasing daily. 

Recognition of these conditions dawns on mana;ement with 
varying degrees of swiftness. However, management is inevitably 
faced with the decisions associated with establishing how informa
tion will be made available to those who need it. Whether the 
ultimate decision is to make information available by remote ac
cess from a centralized unit or by distributed processing, it is 
in management's best interest to invest a substantial amount of 
time in making that decision. 

In the early 1960's when the cost of computer hardware was 
the largest dollar investment an organization made for informa
tion processing, the information processing unit was centralized. 
The physical size of the hardware alone was a strong contributing 
factor to the attractiveness of putting everything in one loca
tion. When the stringent environmental requirements were added 
to the equation the organizational placement was a predetermined 
issue. 

As the cost of information processing hardware decreased and 
innovative changes were made that affect not only cost but size 
and environmental restrictions, more cost effective organiza
tional alternatives became available. At one end of the organiza
tional scale is the large centralized information processing serv
ice that provides information to its users by remote access 
through telecommunications links. At the other end of the scale 
is a relatively small information procesRing service group that 
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ensures the integrity of the system while most of the data is dis
tributed to the organizational users. As you can imagine. there 
are also a number of combinations of the two extremes in exis
tence. 

This surf aces a very important point that aust be rein
forced. While these Guidelines are designed to assist industrial 
enterprise managers in making decisions regarding information 
processing units within their organizations. there are no ab
solutes. As you can see, the variety of factors that must be ap
plied in making the appropriate decisions vary with country, cul
ture, climate. market, competition, organization size. and so 
forth. Ultimately. each information processing unit is tailor
made to the organization it serves. How good a •tit• takes place 
is strictly dependent upon the quality of the management deci
sions that support its existence and development. The function 
these GUIDELINES serve is to stimulate managers' thinking and 
provide some criteria that will help structure decisions in a 
logical manner. 

CRITERIA FOR DECISION MAKING 

Determining how information will be made available within 
the organization must be based on a sound, loqical approach to 
the issues. Basic to that decision are the following: 

1. Criticality of information to the enterprises survival 
and profitability. 

Examination of the enterprise's strategic. tactical, 
and operational information needs and relating those 
needs to the survivability and profitability of the en
terprise should result in an ordering based on impor
tance. Developing a matrix that weights those needs by 
the ability of either centralized or decentralized in
formation processing to respond to those needs should 
be an acceptable starting point. 

2. The relative speed with which the organization must react 
to market fluctuations and competition. 
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Application of this criteria to the organization's 
strategic, tactical, and operational inf~rmation needs 
must be matched with the results of the previous exer
cise. 

3. Size of the Organization 

The size of the industrial organization frequently dic
tates the level of sophistication of the technology re
quired. However, this is not always the situation. 
There are some industrial enterprised that are highly 
specialized, produce complex, expensive, ti•e-sensitive 
products, and would, as a result of these parameters, 
not fit the prior generalization. Saall single site en
terprises obviously have auch different organizational 
placement requirements than medium size enterprises 
with several locations. 

4. Financial Ability to Procure Technology. 

Applying this criteria involves the examination of the 
enterprise's current and projected financial power as 
well as investigation of all avenues of financing the 
technology determined to be necessary to the viability 
of the enterprise. 

5. Availability of the Required Technology. 

This is very basic to the decision being made and im
pacts all the other decisions. Not only must manage
ment be concerned with what is available now at the 
location of the enterp~ise, but it must be concerned 
with what can be developed for that enterprise and the 
lead-time for delivery. These are limiting factors in 
computerizing any organization. Custom development al
most always requires a longer lead time for delivery 
and implementation. In addition, custom software can 
present serious conversion problems if a decision is 
made later to change hardware. Other important fac
tors for consideration, which are the subjects of dis-
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cussion in a subsequent area of these GUIDELINES, are 
the rate of technology change and how an enterprise can 
take advantage of technology refreshment. 

6. Availability of the Necessary Information Technology 
Skills 

Being able to employ, develop, and retain the kind of 
personnel that enable a quality operation is key and 
has significance in whether an organization has a 
centralized or decentralized information processing 
service. If these skills are in short supply it is to 
management's advantage to lean toward centralization. 

7. Availability of Necessary Training 

In today's computer market the necessary training for 
both hardware and software is usually available from 
the vendor. However, management must be assured that 
the training is adequate, delivered within a reasonable 
time of equipment delivery, and that the cost is 
reasonable. Under no circumstances should equipment be 
procured without the associated training. This would 
be inviting disaster. 

8. Style of Management 

This criteria is based upon the type of MANAGEMENT CON
TROL to be exercised within the enterprise. Some of 
the results of applying the other criteria will provide 
necessary input here. For example, if it is a small 
enterprise with a desire for tight top level management 
control, and there is a short supply of quality informa
tion processing skills available, then these factors 
point toward establishing a centralized information 
processing unit. However, management would still need 
to examine and weigh how quickly the enterprise needs 
to respond to market fluctuations and competition. If 
the enterprise must be in a position to respond quickly 
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SUMMARY 

to those forces, this would point toward providing dis
tributed processing to, at a minimum, key managers 
within the enterprise. 

Conversely, if the enterprise itself is more decentral
ized both organizationally and geographically, there is 
an ample supply of informatiun processing skills avail
able, and there are established needs for immediate 
response and to be able to have direct functional con
trol of specialized applications, these factors point 
toward implementing distributed processing. 

In exami~ing each of the building blocks for establishing an 
information processing capability it becomes increasingly clear 
chat the importance of good planning Qnd thorough analysis of the 
enterprise's goals cannot be overstated. As each step in the 
process builds on the previous one, the quality of the preceding 
decisions directly impact the next. This holds true in determin
ing the organizational placement of the information processing 
unit. In this chapter we have tried to impart knowledge of the 
parameters at each end of the placement scale. This combined 
with a through understanding of the specific enterprise's goals, 
requirements, and limitations should enable determination of a 
"good fit" along that scale. There is no "instant cake mix" solu
tion to organizational placement. The ingredients to a sound 
placement decision are unique to the enterprise and the quality 
of the decision making effort. What we have provided is guidance 
on factors to consider, and why they are important. 
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INTRODUCTION 

INTER.NAL ORGANIZATION 
OF AN 

INFORMATIUN PROCESSING SERVICE 

Today, the information systems that exist in most small to 
medium sized enterprises are built on yesterday's management tech
nology. That technology is based on hardware and software con
figurations that were designed for a centralized operational en
vironment. This combination of management, computers, and 
software, most frequently referred to as Data Systems Operations 
Management, has historically served the enterprise quite well. 
Consequently, there is an excellent body of knowledge already 
developed and available in almost any business library that will 
spell out how to get that kind of information processing unit 
started.' 

1. The term Information Processing Unit implies a single central
ized unit. In deference to the fact that many enterprises will 
elect to implement distributed processing, which implies 
plurality; the remaining GUIDELINES discussions will use the term 
Information Processing Service to denote those information 
processing systems that are based on distributed processing. 
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In today's fast moving international markets, trying to es
tablish a viable information processing systea based on what 
worked well yesterday is like trying to drive an automobile by 
looking through the rear view mirror. Yes, you can do it! But, a 
lot of people will pass you! 

CONFIGURATIONS A and B 

In order to put this into perspective, Figure 1, CONFIGURA
TION A, presents an oversimplified but nonetheless useful 
schematic of how the Information Processing Unit usually fits 
into the enterprise's structure. Generally, it is found, as 
depicted, reporting somewhere in the organizational chain of the 
Vice President of Finance. In this configuration it is clearly an 
operational arm of that Vice President and primarily serves his 
functional needs. Those needs are usually associated with 
Budget, Accounting, and Purchasing functions.• Data is gathered 
and information is processed in three broad task categories: In
put, Processing and Output. 

INP~ 

The input to the process, whether it is from one of the 
other Vice Presi~ents' functional areas or from within the 
finance function, is usually in the form ~f paper (i.e. at
tendance reports that form the basis for producing a 
payroll). The data on incoming paper must first ~e put into 
a format that allows it to be electronically processed. This 
is done by having the data key punched in~o either cards or 
magnetic media that can be •read• by the host computer and 
processed according to the specific applications program 
being used. 

2. There certainly may be other functions. But these are the mini
mum that one usually finds; and for the purposes of this discus
sion using them as examples keeps things simple. 
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PROCESSING 

This activity is the aeans whereby data is •batched• 
and then electronically entered into the host coaputer•s 
central processing unit. The central processing unit then 
manipulates it in accord with the applications proqraas and 
then formats it for the desired output. 

OUTPUT 

Once the information has been processed i• is then 
printed in a format designated by the processor's applica
tion program and the characteristics of the printer. 

SKILLS 

The skill mix required for this configuration is com
posed of those who are competent in operating the various 
machines (i.e. keypunch, tape drive, disk drives, the 
central processing unit, and the printers) in ~ddition to 
managing the physical flow of data and information. 

The flow of data from the various functional areas to the 
Information Processing Unit and the return flow of both the data 
and information is a time consuming process. The Information 
Processing Unit Manager must carefully schedule and prioritize 
production. Unfortunately, this, more often than not, leaves 
other functional customers outside the Vice President of 
Finance's domain dissatisfied. 

What is needed today is a more responsive method of opera
tion. The management of the enterprise needs to draw the best out 
of past experience and build an Information Processing Service 
that is responsive to the new interdisciplinary and functionally 
interdependent needs of 21st Century world class enterprises. 
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To develop the new p~rspective the enterprise aanageaent 
aust blend the best of past Data Center Operational Manageaent 
experience with new and somewhat different eaerging requireaents 
of the Information Processing Service Manageaent needed for the 
last decade of this century and the beginning of the next. 

Since it is very clear that no enterprise will survive long 
in the international marketplace vi thout having a well articu
lated set of strategic, tactical, and operational requireaents, 
we will asslllle that these have been carefully developed (as out
lined in earlier chapters) and are well understood throughout the 
enterprise. 

Given that assumption, we can then turn our attention to bet
ter understanding just how auch the new information aanagers role 
needs to change. To do that, we will briefly exaaine and con
trast some of the current operations responsibilities of existing 
data center operations management. We'll do this first by con
trasting how an Information Processing Service, (Figure 1. CON
FIGURATION A), differs from an Information Processing Unit, 
(Figure 2, CONFIGURATION 8), in terms of input, processing, and 
output. The most immediate difference between the Information 
Processing Unit and the Information Processing Service is the 
organizational placement within thu enterprise. This placement 
should be reflective of its broader service base and its insula
tion from undue influence of any s;ngle functional area. The In
formation Processing Unit is clearly an operational arm of the 
finance function. It is operational in nature. In contrast, the 
Information Processing Service is set up primarily as a staff 
function to service top level management needs, and, as a secon
dary process services the information needs of the intervening 
levels. This placement reflects the fact that information is now 
viewed as a strategic weapon in the world's competitive arena and 
it must be readily available to those who have strategic respon
sibility for the success of the enterprise. 

As depicted in Figure 2, CONFIGURATION B, the functional 
areas have their own satellite information processing services 
that are based on mini and micro computer configurations. 

67 



CHAPTER 5 

In this configuration of an Inforaation Processing Service 
all the functional data base~ are accessible by the other func
tions on an 'as needed' basis. Each function inputs, processes, 
and outputs their own data as well as drawing on the data and in
formation fro• other functional areas when it is needed. This is 
usually done through coaaunication links (e.g. local area 
networks). 

It is not difficult to see that the input is a coabination 
of original keying by the Inforaation Processing Service Satel
lite at the originating function and electronic down loads from 
other functions whose data aay be necessary for an 
analysis/report. The processing is done at the lowest level pos
sible and is, therefore, auch more timely than the "batch" 
processing done before by the Inforaation Processing Unit. The 
output is also done at the lowest level so that the information 
is provided to the right person in the least amount of time. 

In Configuration B, the processing of information is now 
much more of a service than it was strur.tured as the centralized 
operational arm of a major function. In this new role it pos
sesses input, processing, and output capabilities tha~ are more 
powerful than those in the individual functions. At the same 
time, the central location, like the individual Information 
Processing Service Satellites, can download data and informa
tion from any Information Processing Service Satellite as 
needed. 

In addition to the Information Processing Service's role of 
establishing and maintaining information processing capability, 
it has another very important role. It must also function as an 
in-house consultant to all the customer functions that need assis
tance in conceptualizing, developing, and implementing new re
quirements. 

Given this macro view of the differences between an Informa
tion Processing Unit and an Information Processing Service, we 
will now take a look at the differences in greater detail. 

68 



CHAPTER 5 

STRUCTURE OF THE INFORMATION PROCESSING SERVICE 

The structure of the Inforaation Processing Service is build 
around three separate but interrelated levels of computing power 
which are deployed throughout the enterprise in a tier ~rrange
aent. The top tier consists of the host processors w~:~h aain
tains and provides access to all the enterprise inforaation 
databases. The second tier conaists of the enterprise's collec
tion of Satellite Inforaation Processing Service Units. They 
serve as the information processing systems for the various func
tions (e.g. manufacturing, shipping, quality control, budget). 
The functional area databases and analytical capability for day 
to day operations reside at this tier. These Information Process
ing Service Satellites also provide office automation activities 
such as electronic mail and calendaring which are interconnected 
throughout the enterprise and provide access to the Information 
Processing Service Satellites in other functional areas. The 
third tier consists of networked or stand-alone cos.puter based 
workstations which meet the information, design, and analysis 
needs of the department's employees. 

To ensure the long term viability of this three tier 
strategy requires that the enterprisP. provide for the portability 
of applications by (1) standardizing their purchases on hardware 
that provides an open architecture and (2) by adherence to ven
dor ind&pendent standards for the purchase of operations sys
tems, languages, communications and applications programs. 
Moreover, stand alone and multi-user configurations should con
sist of a combination of interconnected hardware and software. 

Now that we have provided broad information about the need 
to develop an Information Processing Service capability without 
having it tied to a unique vendor's product or process standards 

3. Depending on the size of the enterprise and technology 
selected, this could be a mainframe computer, a mini or super 
mini computer or a combination of these. 
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embedded in the technology underlying their hardware or software 
offerings, it is appropriate to look at the major functions of 
the Information Processing Service and its mirror Satellite Infor
aation Processing Service Units. 

OPERATIONS 

In general the major operational requirements for what 
we are now calling an Information Processing Service differ 
from its predecessor, the Information Processing Unit, in a 
number of important ways. The Information Processing Unit 
Manager must be concerned with the complexities of schedul
ing the flow of data and information from the various func
tional users through the data entry, computer operations, 
controls, distribution and, often, delivery tasks. The new 
Information Processing Service Manager must not only con
tinue these activities, but must also be concerned about a 
number of other activities that are now carried out in the 
functional Information Processing Service Satellites. For 
example, data entry which used to be done through a central
ized group of data entry clerks is now done in each func
tional area. It is now the responsibility of each function 
manager to collect and input functional data in a fashion 
that can be conveniently uploaded, without re-keying, to the 
host computer as well as being made available to other func
tion managers on an 'as needed' basis. This requires either 
the careful development of standard and ad hoc reporting for
mats, or the application of the kind of distributed rela
tional databases that will support the analysis, query, and 
specialized reporting necessary to satisfy all levels of 
management. 

The intensified demands for information throughout the 
enterprise requires that the Information Processing Service 
Manager take on a strong consultive role with the function 
managers and their information specialists. This role needs 
to embrace not only the selection of hardware and software 
to ensure compatibility throughout the enterprise, but also 
the development of specialized applications that best 
satisfy each function's operational requirements as well as 
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the broader enterprise requirements. Additionally, the Infor
mation Processing Service Manager must assist others in the 
selection and delivery of training to keep those involved in 
information processing up-to-date in the current applica
tions as well as any newly emerging applications from 
various vendors. 

Managing an Information Processing Service will be very 
different because information needs will be articulated at 
all management levels with the result that all but the aost 
sensitive information will flow directly or indirectly 
through the Information Processing Service Managers. In this 
new role they will find themselves at the hub of a much 
broader information flow than they have in the past. With 
that broader information flow comes increased respon
sibility. 

In response to changing tactical and strategic needs 
of upper management, the managing of the information flow 
will take precedence. Yet, the operational needs of the in
dividual !unctions will, at the same time, continue to re
quire daily attention in order to ensure credibilicy of the 
output. 

As if the foregoing isn't enough, the Information 
Processing Service Manager must ensure the integrity of the 
information center where the host computer (s) are housed, 
monitoring the necessary inventory of equipment and manpower 
in order to execute the established and anticipated 
workloads. Just the right balance of redundancy must be care
fully provided to offset the problems of equipment failure 
and of key staff shortages. In addition, alternative power 
sources must be made available for those times that the 
usual source of electricity is not available. 

Based on the discussion thus far, it should be evident 
that the new responsibilities of the enterprise's Informa
tion Processing Service and its management requires a 
rethinking of its: organization, administration ' manage
ment, operation, personnel education ' training and main
tenance functions. 
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In order to provide some logical flow to the very coa
plica ted determination of the aost desirable organization 
structure for an Information Processing Service, we will 
first discuss the concept and then provide definitions for 
an Information Processing Service and give a brief discus
sion about the major tasks it must ~rform. 

MANAGEMENT AND ADMINISTRATION 

These activities are considerably different from those 
of the traditional Information Processing Unit. To be suc
cessful, the management and administration of the Informa
tion Processing Service needs to be integrated into the 
day-to-day operations of the entire enterprise. Information 
Processing Service Managers are not just responsible for the 
top level processing of information and data. They are also 
responsible for the effective integration of all the in
dividual workstations with the Information Processing Serv
ice Satellites. integration of Satellites to other Satel
lites, and integration of those with the enterprise's infor
mation cen~er where the host computer resides. Conse
quently. the Information Processing Service Manager must 
maintain a very close working relationship with the func
tional managers because the Information Processing Service 
Satellites are managed by the independent function 
managers. 

In addition, the Information Processing Service 
Manager must effectively carry out the role of an internal 
information consultant to client Information Processing Serv
ice Satellites and others who need (but who often do not 
recognize that they need) assistance in improving their own 
internal information management. This includes not only as
sistance in the development of solutions to their clients 
immediate information needs but also in the forecasting and 
acquisition of their future hardware, software, language 
and application needs. 
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Because of the far reaching i•pact of the Informati~n 
Processing Service throughout the enterprise, administra
tively it should report directly to a top level enterprise 
official - not to a functional •anager. it must be posi
tioned to respond first to the strategic inforaational needs 
of the enterprise and then to the operational needs. 

PERSONNEL 

The selection of personnel for the Information Process
ing Service will require soae adjustment fro• the past prac
tice. Because of the fact that they will service other func
tional areas as well as the needs of top level aanagement, 
the key personnel must first have an understanding of how 
the enterprise operates and competes, and secondly, be infor
mation experts. The need for this cannot be over emphasized. 
Even IBM learned the hard way that computer experts could 
not serve effectively their manufacturing needs without also 
becoming experts in manufacturing. Additionally, it became 
painfully evident that, on balance, those with outstanding 
computer skills did not readily assimilate the needs of 
manufacturing. Consequently, in order to meet the manufactur
ing needs, those with manufacturing skills were provided 
with the additional computer skills. Then, and only then, 
was the desired progress made in applying computer technol
ogy to the process of manufacturing. In a similar vein, the 
enterprise must very carefully select its satellites' person
nel in a manner that will ensure that they first understand 
the functions they serve, and second, are qualified informa
tion professionals and technicians. To do otherwise will 
create a cadre of information managers and specialists who 
are adept at their own trade, but who cannot effectively 
apply that trade to the overall needs of the enterprise. 

Now that we have covered the differences between the 
type of information system eaployed and some important con
cepts that need to be understood and applied, we must turn 
our attention to the mechanics of making that entity a 
reality. Selecting, planning, and designing a modern Informa
tion Processing Service is a complex and difficult task. It 
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requires a significant outlay of resources and a substantial 
investment of time to properly establish this function so 
that it will have a direct and positive impact on the future 
of the enterprise. In this s~ction we will examine the 
basic criteria that establish the parameters of the Informa
tion Processing Service, exaaine soae organization charts 
depicting the three major functic~s of the Information 
Processing Service -- Operations, Development, and Techni
cal Support, as well as discussing in more detail the addi
tional functions of Administration and Management, Hain
tenarce, Personnel, Education, and Training. 

CRITERIA FOR ESTABLISHING STRUCTURE 

The internal organization of an Information Processing Serv
ice is based on two major criteria. The first is what management 
expects the Information Processing Service t~ do. This forms the 
basis for determining the kinds of equipment that are required to 
satisfy the information & computation needs. The second is dic
tated by the equipment selected to do the job. This decision 
determines the skills required, the physical layout and the en
vironmental requirements (Heating, Ventilation, and Air 
Conditioning). Within the context of these two criteria all of 
the internal organization decisions are made. 

In situations where the computational needs require a 
mainframe computer as the host, the decisions concerning the 
skills, layout, and environmental requirements are mandated by 
the vendor that provides the equipment.• These requirements are 
so specific to each original eq~ipment manufacturer's equipment 
offerings that we will not address them further. Instead we will 
concentrate on the modern organization configurations that are 
built around the much more flexible and less costly mini and 

4. For example, if the main frame requires chilled water to main
tain the correct op&~ation temperature this will necessitate spe
cial plumbing, air ~onditioning, and both primary and backup 
electric service. Additionally, this configuration will require 
sp~cial skills for both operation and maintenance. 
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micro configurations for both the main Information Processing 
Service and the Information Processing Service Satellites located 
within each major function. (See Figure 2). 

There is a wide variety of configurations that are useful in 
developing the organization of the Information Processing Serv
ice that range from one end of the scale to the other. In making 
decisions about the configuration that should be used, it is vse
ful to examine both extremes to determine how modern, conserva
tive or middle-of-the-road management wants to situate itself. As 
the Information Processing Service moves toward the more modern 
configurations, it approaches a •lights out• operating environ
ment where all the computers in the main information center are 
tied to magnetic or magnetic optical storage devices and informa
cion is randomly accessed, by communication links, from the Infor
mation Processing Service satellites located within each func
tional area. 

The other extreme is the more traditional configurations 
(See Figure 1) where the main information center is tied to a 
tape media for information/data storage and information/reports, 
(almost exclusively in paper copy format), flow to the customer 
functions based on a batch processing operating environment. 5 

Thi~ environment is far more labor intensive and requires program
mers to write each specialized inquiry and manually mount and dis
mount the magnetic tapes that contain the required information. 
It also requires an extensive tape library and archive, all en
vironmentally controlled and still tied to a paper reporting for
mat. 

It becomes clear from this discussion and what we have seen 
in the previous section that it is probably more attractive to 
establish a modern, as opposed to a traditional, information 

5. One might realistically ask why not configure this alternative 
with the same kind of random access disk storaqe media as the 
other? The answer is that technically you could. But it doesn't 
make much sense. The random access capability is more expensive 
and does not start to pay for itself until you reduced th~ man
power required at the main Information Processinq Service loca
tion and provide true random access, (electronic media not 
paper), for the end users, e.q., the function man~gers. 
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processing system. This means, of course, acquiring the modern 
technology and moving towards a lights out environment with its 
attendant lower resource and skill requirements. 

OPERATIONS AND DEVELOPMENT 

As we have seen, the primary purpose of the Informa
tion Processing Service is to provide information that is 
critical to successfully designing, producing, and deliver
ing the enterpriee's goods and services. In order to ac
complish this with any degree of effectiveness, a workable 
balance must be struck between the first two major functions 
-- Operations and Development. On one side of the scale is 
the advocacy for end user computing and on the other side 
concern about the use and protection of computer resources. 

It is important to clearly establish what each of these 
functions is designed to accomplish. The development func
tion is responsible for creating the programs and procedures 
which govern the way in which data is gathered and converted 
into useful information.• The operations function is respon
sible for delivering data processing products, such as 
reports etc., to the end users. 

A lot of give and take is involved in providing the en
vironment within which each of these functions can perform 
their assigned tasks. It is very important that they 
develop a workable system that combines hardware, software, 
and personnel. Within that workable system there needs to 
be shared development af information systems where the 
development function focu&ds on internal technology and the 
operations function focuses on input and output. 

6. INFORMATION CENTERS, Volume I, Management, Chantico Publishing 
Co., Inc. Carrollton Texas. 
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TECHNICAL SUPPORT 

The third aajor function is Technical Support. Here, 
the objective is to ensure availability of hardware and 
software. While the operations and development functions 
are directly identified with the products of the Inforaation 
Processing Service, the technical support function is f re·
quen tly considered overhead and viewed as an expense by 
management. Nevertheless, there are indirect benefits that 
accrue as a result of performing this function. End users 
are the primary recipients of those benefits, but the 
quality of technical support also impacts the operations 
function and the development function. The impact is sig
nificant enough for technical support to be looked upon as a 
necessary function that contributes to the preseLt and fu
ture viability of the Information Processing service. 

Figure 3 shows a simple organization chart based upon 
the three major functions. This is the first step in 
visualizing and building the enterprise's Information 
Processing Service. 

Each of these three major functions has subfunctions. 
The size of the enterprise will determine how large the In
f lrmation Processing Service will be in terms of Personnel, 
but the functions and subfunctions will be performed in any 
case, no matter how trivial. As an enterprise grows, there 
is the tendency to expand the Information Processing Service 
subfunctions to meet the expanding information demands and 
one may realistically see a subfunction that was originally 
a rather small portion of someone's job generate a require
ment for a full time position. 

GROWTH/EXPANSION 

Growth projections should be included in the Informa
tion Processing Plan mentioned in previous chapters. These 
growth projections must come into play in setting up the in
ternal Information Processing Service organization. For 
example, despite the fact that an enterprise may be small at 
the present time and can afford only a limited investment in 
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the Information Processing Service, prudent management 
will plan as much as possible for growth in space, person
nel, electrical power, and technological advancement. 
Regardless of the budget size or the amount of space avail
able, it is extremely unlikely to successfully create, 
renovate, relocate or expand an Information Processing Serv
ice without meticulous planning. 

Assuming growth from the small to medium size Informa
tion Processing Service, we can also assume an increased 
demand for inf orma ti on processing products and services 
which will translate to function expansion and thue a more 
extensive organization chart. Figure 4 reflects the change. 
Figure 5 depicts a further expansion of the various func
tions in the Information Processing Service. As the reader 
will note, these examples provide a measuring stick by which 
you can gauge which organization chart is most representa
tive of the functions ~erformed within your enterprise. 

Now that we have developed some understanding for the 
structure of the Information Processing Service via the or
ganization chart, it is important to decide who is to be 
charged with the responsibility of setting it up. 

Very early on management must decide whether to hire a 
professional consultant or to assign an internal manager to 
accomplish setting up the Information Processing Service. 

HIRING A PROFESSIONAL CONSULTANT 

If hiring a professional consultant is management's 
decision, it is vise to contact the consultant before any 
other commitments have been made. Workir.g together from the 
beginning and establishing candid communications is essen
tial to the success of this effort. In addition to hiring 
the consultant, top level management should appoint an inter
nal project manager and all information regarding the 
project should flow through this project manager. The 
literature is replete with examples of over-enthusiastic ex
ecutives holding direct conversations with consul tan ts, 
bypasaing project managers only to have to redo tasks at 
great expense because decisions were made "in a vacuum". 
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Depending on the size of the consultant's organization, a 
consultant's project manager should also be identified and 
in that case the two project managers would work closely 
throughout the project. It is very important that both of 
these individuals have decision aaking authority. 

Another critical element of the project is to get the 
vendor whose equipment the enterprise plans on purchasing 
involved as soon as possible. Vendor's specifications for 
their products are very precise and they ~an frequently 
preclude clients from making bad decisions. For example, it 
may appear at first review that it is more economical to tap 
into power circuits that have other equipment running off 
them in order to set up the enterprise's computers. Vendors 
will not only point up the risk of flawed information that 
can result from such action, but they can collaborate with 
the enterprise's project manager to determine an alternative 
economically feasible way of proceeding. One consultant 
calls it "warranty suicide" to take liberties with air con
ditioning, temperature, humidity, or electrical specifica
tions. When there is a problem with a computer, the manufac
turers will first examine the environment, and all the sup
port equipment before considering that it could be a problem 
with their own equipment. 

GOING IT ALONE 

When management decides to set up the Information 
Processing Service without the assistance of a professi~nal 
consultant, finding the right people to manage the pro)~ct 
is the first challenge. Managing the setting up of the Iu
formation Processing Service is essentially a straight for
ward, project management function. Selecting the project 
manager is the first step in the in-house ~roject. In the 
u. s. A. this person is typically an engineer or someone 
with a substantial amount of information processing exper
tise, (six to ten years experience) including management and 
supervision. 
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The next step is to organize a group of people that 
have the necessary knowledge of electricity, acoustics, 
lighting, air conditioning, security, design layout, fire 
control, telecommunications and local building, fire and 
zoning codes, if applicable. Even with all this, there can 
be risks associated with doing it all in-house. For ex
ample, one consultant tells a story about being called in to 
analyze an air conditioning problem in one of a number of 
small computer centers set up by a larger organization. All 
construction had been accomplished without the assistance of 
a consultant. He determined that the walls of the computer 
room had not been built slab to slab to isolate for environ
mental control, security, and fire protection. Instead the 
~alls were only built high enough to meet the dropped ceil
ing. As a result, the proper temperature could not be main
tained and the company was incurring very high utility costs 
in their attempts to do so. 

PHASING IN THE INTERNAL ORGANIZATION 

For major undertakings that land themaelves to sequen
tial achievement of tasks (v!th some overlapping 
activities), a phased project approach is quite effective. 
Sequential phasing builds a relationship between one phase 
and the next and at the same time allows sufficient control 
over each phase and the project in total. Another useful 
tool is flowcharting. By reducing the project plan to a 
visual, it becomes easier for project team members to track 
progress and easier for management to visualize where the 
team is in relation to project completion. 

PHASE I - GETTING STARTED 

In this phase a project t~am is established, their 
charter is prepared and approved by management, macro 
and micro schedules ~re prepar~d. tasks are assigned to 
team members, site SAlection factors are examined, 
analyzed, and adjusted !or requirements, and a report 
is prepared for management. 
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COMPOSITION OF THE PROJECT TEAM 

Whatever the size of the project team. there are 
specific functional area skills that are needed to set 
up the Information Processing Service. First is the 
person who will be the Information Processing Service 
Manager. This person is responsible for ensuring that 
all the tasks are assigned, that the established 
schedule is met. that unanticipated problems are 
handled, that sufficient control is exercised, and that 
upper level management is kept informed. 

In addition to the project manager, sufficient ad
ditional resources must be assigned to cover the follow
ing functional area skills: 

Engineering - responsible for electrical power, 
temperature control, building construction, fire protec
tion, and security. 

Architecture - responsible for designing the Infor
mation Processing Service facilities using the most 
modern materials at the most reasonable cost. 

Maintenance - responsible for ensuring that all 
electrical equipment, mechanical equipment, environmen
tal standards, and any structural facilities can be 
maintained within the designed facility with the mini
mum amount of cost and effort. 

Auditing - responsible for ensuring internal proce
dures and standards are established and used, and ensur
ing the integrity of data security as well as physical 
security. 

Armed with these functional skills, tte project 
team needs to augment these resources by open communica
tion and interaction with the vendor whose products 
will be installed. Usually. the vendor will assign a 
~echnical specialist to work closely with the 
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enterprise's project team. Now the project team is 
ready to lay out the tasks in each phase and assign an 
estimated completion time for each task. A small amount 
of time invested in drafting some standard forms for 
team members to use will facilitate progress. A macro 
schedule for the total project and micro schedules for 
each phase such as those shown in Figures 6 and 7 
make the tasks of reporting and controlling easier. 
Using this approach the Project Manager can monitor the 
assignments of each member of the team in accordance 
with the overall project plan. Unforeseen requirements 
can be quickly identified, added to the micro and mac
ro schedules, and addressed as soon as possible. The 
best laid plans of mice and men don't include every
thing. But monitoring tasks on a detail basis 
throughout the project builds in flexibility and there 
are fewer surprises. 

REVIEWING PLANS FOR GROWTH FACTORS 

Here, again, the importance of careful planning 
for growth cannot be overestimated. Once the immediate 
needs of the enterprise are known, (see section on 
developing requirements) the project manager and the 
project team need to review the Information Processing 
Plan to ensure that not only the current needs of ~he 
enterprise, but the enterprise's forcasted growth, ex
pected market fluctuations, and any other business in
dicators have been factored into the decisions being 
made. A cardinal rule for anticipating growth is to 
always locate computer facilities where expansion is 
easily accommodated. 

ELECTRICITY 

One pitfall to avoid at all ~osts is setting up 
the computer facilities in a location/a where there is 
insufficient electrical power. It is very expensive to 
correct this kind of error. Bringing in additional cur
rent involves purchasing and installing new lines, 
trans! ormers, and switch gears. As if the expense 
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isn't enough, the extensive delay in construction cer
tainly is. This may well be an area where the en
terprise management should have some consulting advice 
even if they have decided to go it alone. Even after 
sufficient power has been achieved, some determination 
must be made as to how •clean• the power is. It is im
portant to know the tolerance the computers have for 
the local electrical current in order to avoid any dif
ficulties that can arise from inappropriate matching of 
the two. 

COOLING SYSTEM 

Adhering to the manufacturer's requirements for 
temperature regulation is another top priority. 
Whether you are dealing with a mainframe, mini, or a 
micro computer, all have environmental limitations. 
Failure to respect those limitations will result in 
the equipment overhea-cing. Consequently, continual 
"down time" will occur along with the resultant loss 
of productivity. Because the power and cooling systems 
are so critical and loss of either has a very serious 
impact, it is prudent to provide for some backup of 
these systems. 

SITE SELECTION 

There are a number of factors to be considered 
when making a site selection. To begin with the ar
chitects of the Information Processing Service should 
work closely with the engineers to examine building 
blueprints that show all structural elementa that will 
impact any installation. In making the site selec
tion, the project team must be concerned with security, 
physical location, and how to restrict access when 
desired. There should also be some application of the 
auditing skills required to ensure security of the 
physical facilities as well as the data. Microcomputer 
systems make minimal demands on sites because they are 
easily assimilated into the normal working environment. 
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PHASE II - DESIGN 

Once the site has been selected, sufficient power and 
backup has been achieved, fire protection has been factored 
in, physical security concerns have been satisfied, and any 
building or building modification has taken place, Phase I 
comes to closure with a report to manageQent. If this ef
fort is completed successfully, it is followed by top level 
management approval to proceed with the second phase -
design. 

Without regard for whether centralized processing or 
distributed processing is implemented, the physical plant 
facilities are where the greatest costs are incurred. Design 
errors are not easily recouped and for the most part are ex
tremely costly to correct. Clearly, this spells out the im
portance of making sure that these facilities are designed 
for low risk, dependable, effective operation. 

During this phase the project team designs the required 
computer facilities, taking into consideration the functions 
that must be performed and all factors that are pertinent to 
the smooth operation of the Information Processing Service. 
They must optimize the design plan to ensure room for expan
sion, passageways that facilitate easy access and efficient 
personnel movement, placement of hardware and support equip
ment that ensures effective use and proper access, effective 
placement of fire protection and detection equipment, 
alarms, signs, and sprinkler systems, hazard free placement 
of cables, nonflammable furniture, effective lighting, emer
gency lighting, and intrusion controls to name just a few. 

In addition to all of the above, there are people to 
think about. Attention to human needs has a good rate of 
return because employees who are satisfied with their work 
environment inevitably produce more and better wort. Manage
ment is frequently unaware of the comfort level of the 
workers but it is well to remember that in tlie final 
analysis it is the people who make the system work. 
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A useful tool in aoving through the design phase is to 
draft a checklist that lists all design considerations along 
the Y axis and what portion bas been done and what action 
needs to be taken along the X axis. This type of aatrix 
enables the project aanager to exercise effective control as 
the design phase progresses. For exaaple, see Figure 8. 

PHASE III - IMPLEMENTATION 

When the coaplex tasks of phases I and II are coapleted 
satisfactorily, we are ready to initiate the third phase, 
impleMentation. It alaost goes without saying that the 
quality of the job the project tea• has done in the first 
two phases will be reflected in impleaentation. Here, 
again, the project teaa approach is •oat effective because 
implementation is a complex process and pulling everything 
together successfully calls for a lot of input fro• various 
sources, constant monitoring and control, and accountability 
on the part of the project team members. 

Because the implementation phase is the last portion of 
the project and the one everyone has been waiting for, it is 
a high visibility undertaking. Everything takes on added 
significance as prior planning is put to the test of success
ful implementation. In this phase the following takes 
place: any required building or building aodification, order
ing and acceptance of the equipment and software, acceptance 
testing of items delivered, stocking of supplies and suffi
cient spare parts, monitoring costs, preparing aaintenance 
and operational manuals, and a final check on all opera
tional and maintenance aspects of the new function. The 
project manager must ensure at the outset that all team •e•
bers are fully aware of their responsibilities and perform 
well throughout each stage of implementation. Only in this 
way can the project manager achieve the goal of completir.g 
implementation on schedule and within reasonable coat 
limits. 

Several of the major tasks in this phase deserve spe
cial attention, in particular, ordering, delivery, and ac
ceptance testing. ~raditionally the frustration level runs 
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high in these areas but establishing good procedures, enforc
ing thea, and paying attention to detail can really pay off. 
As one reliable source reaarked, •aeaember planning and 
equipping a coaputer operation is not a job for the faint 
hearted. It demands experience, organization, coa11on sense, 
patience, a knack for getting along with others, 
flexibility, an instinct for cost control, and a colllllitment 
to perfection. After all, if a computer facility can't be 
perfect, it's got to be almost perfect, or it's not going to 
work.• (Outfitting the Computer rooa, Eric Harcus, DATAMA
TION, July, 1986) 

ORDERING 

It is critical that supplies needed for implementa
tion are ordered sufficiently in advance of project 
start to ensure that they are readily available when 
needed. A small, seemingly unimportant, item can delay 
large installations and negatively impact the project 
schedule. The ordering process must be standardized 
and each item no matter how small must be ordered on 
the proper purchase order form. This ensures traceable 
records of items ordered, when they are scheduled for 
delivery and the associated cost. Prudent management 
will require vendors to confirm the orders, the 
materials and delivery dates. 

DELIVERY AND ACCEPTANCE 

Establish delivery and acceptance procedures w~ll 
in advance of receipt. It is wise to clarify to ven
dors that a document that says an item has been 
received DOES NOT constitute acceptance. It is imprac
tical to open each piece of equipment as soon as it is 
delivered. Therefore some procedures must be worked 
out with the vendor where the enterprise is afforded 
the opportunity to open the delivered items and examine 
them to make sure they are not damaged. Then a signed 
document constituting acceptance must be returned to 
the vendor. This must be accomplished quickly because 
vendors have a substantial investment in the items and 
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do not want to risk damage while in the enterprise's 
possession. This procedure works well when dealing 
with items that do not require testing. In those in
stances acceptance testing must be done and the item is 
not officially accepted until it successfully passes 
the acceptance test. 

ACCEPTANCE TESTING 

Too frequently information processing equipaent is 
delivered and installed without acc&ptauce testing. 
Almost as frequently problems that would have otherwiae 
surf aced in acceptance testing arise during the first 
weeks of operation. At that point it becoaes even more 
difficult to determine the source of the problem be
cause of the complex connections of facilities, equip
ment, communication links et~. and each vendor is al
ways sure it is not his product that has caused the 
difficulty. Detailing the necessity for acceptance 
testing in vendor contracts and s~ecifying the length 
of the acceptance test provides a comfortable meas~re 
of protection against system breakdown after installa
tion. 

ADMINISTRATION AND MANAGEMENT 

There are a number of basic administrative/management tasks 
the Information Processing Service Manger must accomplish before 
he is open for business. These provide the basic parameters for 
operation both within the Information Processing Service and 
within the enterprise. The amount of time and resources required 
to accomplish these tasks is dire~tly related to the size and com
plexity of the Information Processing Service and the enterprise 
it serves. 

MISSION STATEMENT 

The first task of the Information Processing Manager is 
to develop an Information Processing Service Mission State
ment which clearly delineates the mission from which broad 
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objectives can be established. When this has been ac-
complished, top level aanageaent agreement and approval of 
the statement aust be obtained. 

THE OPERATING PLAN 

Next, an operating plan for the Information Processing 
Service must be put together. Planning is a complex manage
ment process and must be accomplished in a manner that en
sures achievement of the objectives of both the Information 
Processing Service and the enterprise. The operating plan 
is a detailed document that lays out what the Information 
Processing Service will accomplished during the year and 
ties those goals to the necessary resources. It identifies 
the functional customers, the amount of work that will be 
done for each and the allocation of resources to achieve the 
accept~~le quality level of each task. 

FINANCIAL AND PERSONNEL PLAN 

The primary objective of the Information Processing 
Service is to maximize service to its customers and, at the 
same time, minimize the costs associated with providing that 
service while maintaining quality standards. As with all 
organizations the Information Processing Service must have a 
budget to cover operating costs and pay the staff. Host of
ten this document shows projected cost by month. It in
cludes direct costs such as salaries, indirect costs such as 
benefits, overhead costs such as heating, cooling, and 
lighting. It is important to establish the level of serv
ice ar.d quality that will be rec:uired as a starting point 
for defining the costs. Personnel costs for staffing for 
that level of service and quality and utilities, &upplies, 
etc. must be added to construct a realistic plan. Another 
important point to remember is to involve those people that 
will have to implesent the plan in the initial development 
of it. Having helped to develop it, they will be committed 
to making it work. 
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FUNDING APPROVAL 

After the Financial and Personnel plan bas been 
developed. top level aanageaent approval must be ob
tained. When top level aanage•ent bas been involved 
throughout the developaent of the plan and has 
demonstrated support of stated goals. objectives, •ile
stones. and controls, this beco•es a pro for•a exer
cise. 

MAR~ETING AND PUBLIC RELATIONS 

Plans to market and sell the Inf oraation Processing 
Service to gain acceptance and a11proval fro• the customer 
functions must also be constructed. A good qua~ity product 
delivered on time is an excellent reference but not the only 
way to get business. There •ust be an outreach effort that 
has be~n carefully researched and planned. Then a selling 
process must take place. Hake contacts with system users 
and establish credibility. Good interpersonal skills are an 
important asset here. Researching and targeting jobs that 
can improve custoaer function performance, emphasizing how 
the use of computers can improve productivity and reduce 
costs, establishing policies for handling and measuring per
formance, arbitrating disputes and being equitable and 
cooperative in all relationships will develop strong cus
tomer support. 

JOB DESCRIPTIONS 

Job descriptions to cover all the functional tasks of 
the Information Processing Service must be written in 
preparation for filling those positions. A job description 
delineates tasks and responsibilities, skill requirements, 
and the degree of supervision required. In building the 
staff of the Information Processing Service, a balance must 
be struck between the resource requirements dictated by the 
desired level of service and quality and the salary the en
terprise can pay, the qualifications of the applicants, and 
the benefits and career progression that can be offered. 
Timing is important too because sufficient lead time for 
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hiring is necessary to ensure the staff reports when needed. 
Frequently the advertising, interviewing, and approvals take 
longer than anticipated. 

MAINTENANCE 

Maintenance of the information processing systeas and 
the physical locations where equipaent is located is criti
cal to the success of the Information Processing Service. 
However mundane maintenance tasks aay seea, diligence in 
this area will pay off. There is no substitute for good 
maintenance. This just doesn't happen. It requires thought
ful planning, careful control, and the ability to put the 
necessary preventative and corrective resources where they 
are needed on a timely basis in order to avoid disrupting 
the system. This is doubly iaportant because maintenance 
costs have experienced significant escalation over the past 
ten years. 

Maintenance is the ultimate responsibility of the In
formation Processing Service Manager who must assign duties 
and responsibilities to the staff and check periodically to 
e11sure that they are done satisfactorily. A regular equip
ment maintenance schedule s~ould be developed that 
delineates when tasks are to be accomplished. All main
tenance and preventative maintenance tasks aust be iden
tified for all systems, components, and equipment. Manage
ment must be concerned with such things as how well preventa
tive maintenance records are kept, how frequently printer 
ribbons are changed, are there sufficient spare parts itnd 
are they stored correctly, are all the required tools avail
able, is all equipment receiving regular service, and are 
work areas clean and laid out in a manner that enhances 
workflow and facilitates maintenance. And, finally, main
tenance procedures must be developed and documented in a 
manual for ready reference and for training. 
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PERSONNEL AND TRAINING 

PERSONNEL 

Several Rajor points were •ade in the previous sec
t ion regarding the type of personnel needed and the 
skills required to make the Infor•ation Processing Serv
ice a success. While it should be the goal of the per
sonnel function to hire individuals with both informa
tion processing skills and knowledge of, for exa•ple, 
manufacturing, this is not always possible. However, 
the practical approach is to train to augment whichever 
skill is lacking. End users beco•e more proficient 
with ti•e and often are excellent candidates for pro•o-· 
tion to information processing positions because of 
their knowledge in both functional and inforaation 
areas. 

TRAINING 

Whatever the size of the enterprise, a training 
plan that spans at least one year should be developed 
and followed. It must be developed so that the train
ing eases the uninitiated into the technology gently 
and offers higher level training for those that are al
ready computer literate at the saae time. As the 
uninitiated progress they can aove on to the aore ad
vanced training. Many large organizations establish a 
minimum level of training to be functional and then en
sure that all employees receive that training as a 
baseline and then lead the users, step by step to the 
desired level of competence. 

The success of the introduction of this new tech
nology depends heavily upon the knowledge and training 
of the users. The more training opportunities ~be Infor
mation Processing Service makes available to the users, 
the greater the chances of successfully implementing 
information processing. However, it is important to 
remain flexible in spite of prior planning because 
training is a user-driven function and even though in 
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most organizations the demand will increase at an in
creasing rate, it is not always within the control of 
the Information Processing Service Manager. It must be 
budgeted and the interruption to normally assigned 
tasks must be taken into consideration. It quickly 
becomes evident that planning and implementing training 
is no simple task. In preparing the training plan 
specific training objectives should be identified and 
approved by to~ level management. These are generally 
centered around the identification of the training that 
is needed, establishing curriculum based on those 
needs, and t~rgeting the number of people that will be 
trained in specific areas within specific timeframes. 
Training objectives should be tied to business issues. 
In that way, understanding of the role the Information 
Processing Service plays in addressing those business 
issues through the use of new technology is 
facilitated. 

It is important to remember that the 'students' 
are adults and must be taught as such. Users come from 
different backgrounds, with different educational 
levels, different experience, and different understand
ing of computers and how they operate. In general, 
they will want to learn how to use computers to solve 
problem~ that exist in their own functional areas and 
will want to achieve this quickly. They do not always 
understand the amount of technical knowledge they must 
acquire to be proficient. The training should begin by 
providing a general education on computing/information 
processing. Then the students should be taught among 
other things how to get started, how to handle data 
from files, how to analyze and define program require
ments, and when to call for help. A small percentage 
of users will want to learn programming languages, and 
more intricate technology. 
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SUMMARY 

This chapter compares and contrasts the Inf oraation Process
ing Unit and the Inforaation Processing Service, addressing the 
essential differences encountered when an enterprise elects to 
establish centralized processing versus distributed processing. 
It delineates the structure of the Inforaation Processing Service 
from a conceptual basis, considering the configuration that aust 
be established to aeet strategic goals in an enlarging geographi
cal marketplace. It defines the three tiers of coaputing power 
around whic~ the Information Processing Service structure is 
built and finally, the reader is provided step by step guidance 
in the mechanics of making this entity a reality. 
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CHAPTER 6 

SETTING UP THE INFORMATION PROCESSING 

SERVICE 

INTRODUCTION 

This chapter will address how to set up the information 
service from the following perspectives: 

(1) Profit Center or Cost Center 
(2) Make or Buy decisions 
(3) Methodology 
(4) Operating Procedures and Standards. 

In keeping with this, it is important to remember that a prudent 
entrepreneur invests the necessary up-front time to investigate 
the pluses and minuses of these kinds of business decisions. Ul
timately, this can spell the difference between success and 
failure. Careful consideration of the pros and cons will enable 
sound and timely decisions. 

PROFIT CENTER 

Setting up the Information Processing Service as a 
profit center is based upon the concept of the center earn
ing a profit from other funct1.onal sections of the same en
terprise and, in some instances, earninq a profit by supply
ing information processing services to organizations exter
nal to the home enterprise. While at first review this ap-
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pears to be very appealing, especially when considering 
utilization of computer capacity, it should be approached 
with caution. Again, soae careful analysis of the 
enterprise's objectives and the pros and cons of operating 
the Information Processing Service as a profit center is 
needed. Let's exaaine soae of the pros and cons that im
mediately coae to aind. 

a) PROS 

1) The inforaation requested by other 
functions internal to the enterprise will be used 
because under the profit center approach the re
questing function& will be paying for that informa
tion. 

2) The distribution of cost to the cus
tomer functions is directly related to the amount 
of services each customer function requests. 

3) Providing notification of such costs 
to the customer function allows periodic ~eview 
which should lead to better management of their in
formation processing funds. 

4) Providing information processing serv
ices to organizations external to the home en
terprise can make better use of computer capacity 
and reduce the cost of ownership. 

5) The profit center approach automati
cally implements controlled growth of the Informa
tion Processing Service because it will only grow 
as fast as it can successfully meet its workload 
and sell its services. 
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b) £Qt!l 

1) Planning for the growth and develop
ment of the Information Processing Service becomes 
very difficult because it is tied to the short term 
operational needs and budget liaitations of the in
house functional units it services. 

2) There is the tendency when servicing 
external organizations to give thea priority 
processing because the work is billable and brings 
funds into the enterprise. This can result in 
serious internal problems. 

3) The internal customer functions that 
•spend• more demand higher priority processing 
that may not be warranted in light of the overall 
enterprise objectives and needs. 

4) Because under this approach the Infor
mation Processing Service is primarily dependent on 
its internal customers for funding, it is extremely 
di ff icul t to maintain the quality of managers, 
programmers, operators, etc., and currency of tech
nology that are required to ensure a viable on
going organization. 

5) Because the information processing 
costs to the internal customer functions compete 
~ith other budgetary elements, those customer func
tion managers may elect to "save• that cost by 
retaining manual methods which will not be in the 
long term best interest of the enterprise. 

6) The accounting for the services 
provided to internal and external customers can ia
pose a substantial workload that carries with it an 
additional cost. 
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COST CENTER 

• Setting up the Information Processing Service as a 
cost center is based upon the concept of spreading the cost 
of that unit as overhead to the other functional sections 
of the saae enterprise, siailar to the way personnel, ac
counting, and administration are handled. With funding on a 
more solid basis, aanageaent of the Inforaation Processing 
Service is aore easily facilitated. 

a) PROS 

1) As a cost center the funding for the Infor
mation Processing Service will noraally be part of 
the budget the enterprise establishes for overhead. 
Thus, funding for operations, personnel and equip
ment is consistent. 

2) With consistent funding the Inforaation 
Processing Service's growth can be planned and 
implemented. 

3) If the cost of information processing is 
spread as overhead to each custoaer function the 
Manager of the Information Processing Service is 
free to establish processing priorities based on 
the enterprises long and short term goals and the 
best utilization of personnel and equipment. 

4) Because the cost of inforaation processing 
is spread as overhead to all custoaer functions 
there is no incentive for custoaer function 
managers to retain a3nual methods as a aeans of 
•saving costs• when automated methods are aore effi
cient and effective. 

5) Cost center funding ensures a consistent 
financial base, thus removing a lot of the incen
tive to give external customers priority treatment. 
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6) There is less accounting associated with 
~his approach. 

b) CONS 

1) The cost of the Inforaation Processing Serv
ice is not distributed to the custoaer functions on 
the basis of the aaount of services requested. This 
removes the incentive to give preferential treat
ment based on vo~~•e. 

2) The Information Processing Service must com
pete with all of the other functions in the en
terprise (overhead and operating) for scarce 
resources. 

3) The cost center approach doesn't force the 
Information Processing Service to earn it's own way 
by "selling" its services. 

4) Without good management this approach can 
leave the enterprise in the position of high invest
ment in expensive technology and under utilization 
of computer capacity. 

MAKE OR BUY DECISIONS 

In terms of these guidelines, the make or buy decision 
for setting-up an Information Processing Service boils down 
to whether management sets the unit up or it hires informa
tion processing specialists to do it for them. 

One of the main ingredients to making this decision is 
the degree of computer literacy that exists within the en
terprise. This added to market competition, the availability 
of funds, and the rate at which technology is changing 
provide the basis on which to build the decision. Unless 
the degree of computer literacy is very high it is inad
visable to "go it alone". On the other hand, turning over 
the computerization of an enterprise entirely to an external 
group can have some serious consequences. The most prudent 
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approach seems to be a comfortable aaalgamation of the two. 
There is no substitute for expert advice, provided (1) it is 
current and (2) those receiving it fully understand. Involv
ing the enterprise's eaployees and aanagers ensures that you 
will have a working systea when the experts leave. 

The funds that are available is another controlling fac
tor. As in all business decisions there is financial risk. 
Careful analysis must be done to ensure adequate return on 
investment as well as no serious interruption to the 
enterprise's cash flow. 

The rate of technology change is a driving factor in 
getting the most for the investment. 

METHODOLOGY 

DEVELOPING AN IMPLEMENTATION STRATEGY 

Once the management of the enterprise has made the deci
sion to establish an Information Processing Service, they 
need to establish a Committee, whose primary purpose is to 
devise the strategy to be followed in setting-up the informa
tion processing function and ensuring its continued 
viability over time. Then that strategy must be translated 
into a workable plan of action. 

THE INFORMATION PROCESSING PLAN 

After the strategic approach has been determined, 
the next step in the methodology of establishing the 
Information Processing Service is the development of a 
comprehensive Information Processing Plan. This plan is 
an integral part of the strategy and must clearly 
delineate both short and long term goals. To ac
complish this, the Committee must proceed based upon 
responses to questions that address where they are 
starting from, where they want to go, and how they are 
going to get there. An essential part of the develop
ment of the information processing plan involves deter
mining how quickly management wants the enterprise to 
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be computerized and what controls will be applied to 
ensure aeeting those objectives. Building this plan 
and developing an understanding of the pace at which to 
proceed and the controls to be applied is, once again, 
a process unique to each organization. Bow this plan is 
implemented directly relates to (1) the rate at which 
coaputer technology will be absorbed initially and (2) 
the rate at which the enterprise will embrace new tech-
nology. 

A CASE STUDY 

A recent study performed by DATAPRO Research 
Corporation, Delran, N. J. 08075 U.S.A., was 
based upon research with ten different organiza
tions. It revealed that two forces - acceleration 
and control - were the factors that dominated •all 
actions regarding user coaputing support 
strategy•. 

As a result of that study, DATAPRO developed 
and categorized strategies for managing growth 
that are applicable to setting-up Information 
Processing Service units and deserve consideration 
in developing the strategy the enterprise will 
employ to accoaplish this task. Figure 9 shows a 
matrix for the two forces mentioned above - ac
celeration and control - and assigns arbitrary 
levels of •1ow• and •high•. A separat~ strategy 
is shown in each of the four quadrants which is 
designed to categorize the aanageaent approach to 
implementation of information processing/user coa
puting. The definitions of the four approaches 
are shown on the page following Figure 9, Four 
Management Approaches to Implementation of Informa
tion Processing. 
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STRATEGIES FOR GROWTH/IM.OLEMENTATION 
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STRATEGY DEFINITIONS 

LAISSEZ-FAIRE 

This is t:t. ~ approach that the study 
found aost typical and depicts a situation 
where interest is relatively low and there is 
no particular urgency or strong aotivation to 
increase the 9rowtb of inforaation process
ing. The inforaation processing activity is 
ainiaal and aanageagnt reaains unco .. itted. 

CONTAINMENT 

In this approach management is co .. itted 
to a slow, careful impleaentation. A 
deliberately slow rate of acceleration is 
employed and very tightly controlled so as 
not to exceed the limited growth pattern es
tablished by management. 

CONTROLLED GROWTH 

This approach results when management 
has decided to implement at a faster pace, 
but still wants to apply careful control to 
the situation. An environment of encourage
ment prevails where sufficient resources are 
provided to make sure the desired growth oc
curs at the pace management has determined it 
needs. 

EXPANSIONIST 

Here the management is very generous 
with resources to support theit decision to 
implement information processin~J but is not 
concerned with any comprehensive approach. 
Essentially, management is saying •1et the 
user decide what works best tor them•. 
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The DATAPRO study concluded that (1) 
nearly all organizations start through the 
quadrants of Figure 9 with the laissez-faire 
approach, and (2) organizations either aove 
clockwise or counterclockwise through the ap
proaches shown in that figure depending on 
the tiae of the introduction of •acceleration 
aechanisas versus control aechanisas•.t The 
enterprise's aoveaent through the various ap
proaches will be clockwise if the priaary con
cern is the pace at which iapleaentation oc
curs and concern with control is secondary. 
If, however, control is the priaary concern, 
the enterprise's aoveaent through the ap
proaches will be counterclockwise because the 
desired controls will be introduced at the 
outset. It is important to note that the 
study did not conclude that all organizations 
aove through all four approaches, but sug
gests that as the organization matures in its 
coaputer iaplementat.ion it settles down rela
tively close to the center of the quadrants. 

IMPLEMENTATION STRATEGIES 

A number of impleaentation strategies exist today, 
but the one that seeas to have accrued a great deal of 
credibility is the •Three P's• approach. It is the 
basis for most of the following strategies. It in
cludes the three ph~ses involved in moving fro• the con
ceptual stage into full scale impleaentation. 

THREE P's • PROTOTYPE, PILOT, and PRODUCTION 

The first phase is setting-up the prototype. 
After meeting with success there, the pilot project, or 
phase two, is initiated. Finally, 4raed with all the 
lessons learned from the first two phases, management 

1. f'rom Understanding the Information Center Role, DATAPRO 
RESEARCH CORPORATION, Delran, N.J. 08075, November 1986. 
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should feel coafortable with beginning the third 
and final phase - inforaation processing production for 
the whole enterprise. 

The benefit of using this approach is that •this 
strategy aaintains an inverse ratio of risk to expendi
ture: high risk at the outset is balanced by low invest
aent: only ~hen risk declines toward zero and system 
use rises toward production status is investaent in 
tools permitted to rise in proportion to benefits.•• 

THE HORIZONTAL STRTEGY 

This strategy seems to be the aost popular of 
the current strategies. It proceeds along simple, 
logical lines impleaenting one functional tool 
(e.g. word processing, spreadsheet, electronic 
mail, etc.,) at a tiae until that tool has been 
put into production across the enterprise. •A 
slight overlapping occurs with tools put into 
production in various stages of development to en
sure a steady flow of implementation.•' 

THE VERTICAL STRATEGY 

This strategy selects one department of the 
enterprise and implements the full range of tocls 
at once. The downside of this ~pproach is the 
probable negative impact on the users. Users may 
feel inundated, become frustrated, and give up 
trying to learn the new systea. If the operation 
is not very complex and there is a reasonable de
gree of computer literacy, this may wcrk well. 

---------- ·---------
2. Barcomb, David, Office Automation 1 ~ surve:t; of Toolg and l:ech-
nigues, Digital Press, 1981, pg 23. 

3. Barcomb, David, Of'i~~ Autom1tion 1 A Sug:ve~ of Tool! and l:ecb-
DiaU!l1 Digital Press, 1981, pg 23. 
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THE MATRIX STRATEGY 

This strategy proceeds aiailarly to the 
horizontal strategy and expands vertically in 
those departaents where aore in-depth use of the 
functional tools (e.g. word processing. electronic 
aail. calendaring, spread sheets, etc.) is needed 
and can be readily absorbed. The vertical expan
sion of functional tools for the reaaining depart
a en ts is phased-in over tiae baaed on 
demonstrated need. 

THE SHOTGUN STRATEGY 

This strategy is well naaed because it imple
ments the functional tools on a randoa basis. It 
is usually what occurs when management has not in
vested the necessary time to develop the impleaen
tation plan discussed previously and the results 
are indicative of the lack of a comprehensive ap
proach to implementation. 

THE CHORUS-LINE APPROACH 

This strategy implements apecif ic functional 
tools in designated areas of the enterprise based 
upon need. However, it differs from the shotgun 
strategy in that each implementation is part of a 
carefully devised plan that has been developed to 
achieve the goals of compatibility and integra
tion. Thia approach is designed to implement 
first what is needed where the best return will be 
realized. However, it can sometiaes cause fric
tion when other areas in the enterprise are not 
selected for the initial implementation. 
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PHASES OF THE THREE P's 

PHASE I - THE PROTOTYPE 

After the Committee selects the strategy it will 
apply and develops an Information Processing Plan, the 
next step is to determine what group within the en
terprise will host the prototype project. If possible 
the prototype should be set up in whatever information 
processing function exists or with the group that will 
become the Information Processing Service profes
sionals. Through exaaifiation and analysis of the func
tional tools, it can be determined what works best for 
the specific enterprise and a good "fit• can be 
achieved. This process increases the knowledge of 
those participating, imparting knowledge that makes 
them even more effective in the next phase of implemen
tation. During this phase of implementation, testing 
of a variety of products will take place in order to 
develop the prototype. Essentially, this is the 
process of selecting what will work best for the en
terprise and the •titting• continues until a satisf ac
tory configuration is determined. Then, that configura
tion is tested during the follow-on pilot project 
phase. It is often advisable to lease hardware for 
this first phase in order to limit financial investment 
and operational risk. 

Once the location for the prototype has been 
selected, management needs to announce the selection 
and provide an informative briefing to all levels of 
the enterprise's employees. This •public relations• 
effort is time well invested to generate interest and 
alleviate concerns. Frequently, the advent of the in
troduction of automatic data processing heralds fear of 
job losses. It is important for management to allay 
those fears in order to generate the enthusiastic sup
port that is needed to achieve a smooth transition to 
the new technology. An environment of •openness• 
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during the plannir,g and development phase will foster 
interest in the new technology and generate a coopera
tive attitude. 

When the prototype is set up. employees should be 
encouraged to try using the hardware and software. 
This is especially true for those employees who have no 
prior computer experience because it is important for 
management to gauge their reactions and use this infor
mation to modify plans where necessary. During this 
prototype phase is an excellent time for the enterprise 
managers to exercise their curiosity about the com
puters. Here careful. interest. instr~ction, and under
standing will win their acceptance and support for the 
Information Processing Plan. The total approach here 
is to make it as comfortable as possible for people to 
accept the coming changes and willingly get behind the 
implementation effort. 

PHASE II - THE PILOT PROJECT 

After the prototype is set up the Committee must 
seek out the best location to test the information 
processing configuration that comes out of the 
prototype phase. The major purpose of running a pilot 
project is to determine on a small scale basis what are 
the strengths and weaknesses of the system that is 
being tested. This is a very sensible way to approach 
proposed changes. It provides important feedback to 
management which can be used to modify the system to 
achieve a better •tit•. At the same time, it accom
modates the very human negative reaction to change by 
introducing changes at a pace that allows the changes 
to be more easily absorbed. Along these same tinee, 
it is important to encourage interest and participation 
in the pilot project because in this manner ma,agement 
will have more employee support when full sc~le im
plementation takes place. 
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SELECTION OF THE LOCATION FOR THE PILOT PROJECT 

While the prototype is underway, the Com
aittee needs to be •aarketing• the Information 
Processing Plan and encouraging aanagers of the 
functional areas of the enterprise to volunteer to 
be the site for the pilot project. 

WINNING SUPPORT 

Listed below are several approaches for convincing 
functional Managers to participate. 

NEEDS/BENEFITS 

Researching the needs of these areas and how 
information processing will benefit the:ie 
operations will provide the means of convinc
ing potential site managers of the merits of 
your request. 

AVOIDING DISRUPTION 

Off er to set up the pilot project in such a 
way that it does not alter the current 
methods of operating. This avoids disrupting 
normal activity and makes managers more 
receptive. 

FUNDING SUPPORT 

Assuring managers that any funding 
needed for the pilot project will ba provided 
is always an enticement. 
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PRIORITY TREATMENT 

Arranging to provide hardware and 
software on a priority basis to the volunteer 
site is additional aotivation. 

In making the selection of the location for 
the pilot project, it is best to select an area 
where there is a reasonable degree of enthusiasm 
for inforaation processing and the benefits it of
fers. At any rate, the group selected aust be 
adept enough to identify problems and aake suggest
ions on how to solve any difficulties. 

Once the location for the pilot project has 
been selected, manageaent should announce the 
selection and provide another informative briefing 
to the enterprise eaployees. This approach con
tinues to stimulate support and participation by 
keeping employees informed and involved. 

As the tiae to initiate the pilot project 
draws near the Informati..,n Processing Service 
professionals and the committee that developed the 
Information Processing Plan need to work very 
closely with the volunteer site group. This as
sures that they are readily available to provide 
advice and support and handle any difficulties 
that may arise. 

During the pilot project management needs to 
be very receptive ~~ the problems cited by the 
testing group. Taking prompt action on those 
issues gains credibility for the pilot project as 
well as the long term information processing objec
tives of the enterprise. 

An added benefit of the pilot project is that 
as it proceeds those employees involved receive a 
special education that will be very useful ae the 
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enterprise moves on to the next phase in implement
ing its information processing systea. The en
terprise can benefit substantially by drawing upon 
this resource to help instruct others in the im
plementation and use of the new information 
processing system 

MEASURING THE RESULTS OF THE PILOT PROJECT 

In order to achieve the best aeasureaent of 
the results of the pilot project it is necessary 
to allow sufficient time for the volunteer group 
to become proficient in the use of the functional 
tools provided. It should be noted that it takes 
a different amount of time to master some tools 
than it does for others. For example, it normally 
will take considerably longer to master spread 
sheets and word processing than it will to master 
electronic mail or calendaring. The information 
processing professionals working on the pilot 
project are usually able to judge when proficiency 
has been achieved. Then, and only then, should 
measurement of the effort be initiated. Measure
ment at any earlier stage will provide very skewed 
results. 

Based upon the assessment of the success of 
the pilot project, the information processing 
professionals should prepare and submit a report 
with recommendations to the Co1111i ttee and top 
level management. Careful planning and execution 
of both the prototype and the pilot project phases 
should result in a management decision to proceed 
to the production phase. 
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PHASE III - THE PRODUCTION SYSTEM 

The aost prudent aanageaent decision is to use a 
progressive approach to production iapleaentation. 
Proceeding in this aanner will liait risk and allow 
tiae to assess and correct as iapleaentation proceeds. 
A host of policy decisions aust be aade at this tiae 
regarding hardware (whether to buy, rent or lease the 
equipaent) and software (whether to buy •off the 
shelf•, coaaercially available, whether to license, 
whether to have software custoa written). Provided the 
planning invested in the two prior phases was suf fi
cient, and the iapleaentation of these phases is suc
cessful, the third phase should proceed relatively free 
of difficulties. 

A very valuable resource in achieving successful 
implementation of the production phase, and one that 
management n~eds to cultivate and capitalize on, is the 
positive opinion of the pilot project site aanager. 
Enthusiastic support from that functional manager can 
sell all the other functional aanagers. His opinion 
probably carries more weight than the aarketing efforts 
of the information processing professionals because 
here is a peer manager who has tried it and he likes 
it. With each successive group that tries it, •ore are 
encouraged to •get in line• for i•pleaentation. All 
managers know that information is power and lack of it 
negatively impacts the job to be done and any personal 
aspirations of moving up the ladder in the enterprise. 
These are strong motivational reasons for getting in
volved. 

As the enterprise moves into full iapleaentation 
of their information processing syste•, attention •ust 
focus on the procedures and standards that will be ap
plied to ensure effective operation of the Information 
Processing Service. 
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PROCEDURAL STANDARDS AND FERFORMANCE STAND.ARDS 

Standards are established to help aanage•ent gauge bow well 
the Inf oraation Processing Service is being operated in teras of 
•easurable tasks, jobs, and functions. These aeasurables can be 
conveniently categorized in terms or Procedural Standards and Per
formance Standards. The former establish the way a job is to be 
done. The latter establish how well the job was done in accord 
with the Procedural Standards. Consequently, the setting of Stan
dards •ust be done with care so that they credibly reflect how 
well the Inforaation Processing Service's aanageaent is aeeting 
their established service criteria of: 

QUALITY, aeaning error free production. 
criteria for quality is easily •~asured in teras 
number of times a job has to be re-run before it 
ceptable to the requester divided by the total 
of jobs run.• 

The 
of the 
is ac
nuaber 

QUANTITY, aeaning that the Information Processing 
Service must demonstrate that it is producing the kind 
and quantity of data/information expected. This is 
easily measured in terms of nU11bers of error free jobs 
produced over a given tiae period divided by the total 
number of jobs produced.• 

TIMELINESS, aeaning that the information must be 
in the hands of the requester by the tiae it is needed. 
That tiae is not necessarily when the Information 
Processing Service finds it convenient to do the job; 
but is established through negotiation with the re
quester and in light of how his priorities rank with 

4. Depending on the situation, there are other aeasures one could 
use such as the number of aachine hours used to produce error 
free products or the number of aan hours used. The iaportant 
thing to remember is that whatever aeasure is used, that •easure 
aust credibly reflect the output and resources being used. Other
wise the measure will be meaningless. 

5. One can get more sophisticated here by weighting the products 
by their priorities. 
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others who also are co•peting for the Infor•ation 
Processing Service's ti•e. This •easure is quite siaply 
expressed as the count of the nUllber of tiaes the ac
tual co•pletion date/ti•e coincides with the requested 
completion date/ti•e divided by the total nuaber of 
jobs done. 

PROCEDURAL STANDARDS 

In order to aaintain effective control over the expendi
tures of the Inforaation Processing Service's scarce 
resources the Information Processing Service •anageaent •ust 
develop procedures for running aost jobs. Emphasis should 
be placed on those jobs that are either repetitive and (or) 
consume a lot of resources each ti•e they are run. This 
determination aust obviously be teapered by the necessity of 
running frequent non-repetitive jobs which aay in aggregate 
consume a considerable aaount of resources. 

Each procedure must accurately identify the sequence of 
tasks necessary to complete a job while aaintaining the 
necessary Quality, Quantity and Timeliness criteria men
tioned earlier. Care must be taken to ensure that those who 
must follow them understand and agree to the•. If they don't 
they will continuously circumvent the established Procedures 
and render both the established Procedural Standards and the 
Performance Standards meaningless. 

One of the easiest ways to establish the Procedural 
Standards is to use a flow diagram to graphically display 
the sequence of tasks associated with a job. This sequence 
of tasks is the procedure• you will use to accomplish the 
tasks associated with the job each ti•• it is run. The proce
dure does not become a Procedural Standard until it bas been 
determined that the sequence of selected tasks reflects the 
most effective and efficient way of doing it. To ensure 
this, run the job in accord with the selected sequence a 

6. Sometimes you will see the term •process• used to describe 
similar activities. In this discussion we consider the terms to 
be interchangeable and will use the term procedure throughout. 
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few tiaes. Each ti•e an iteration of the tasks is ac
co~plished adjust the docu•entation of the sequence of 
tasks until you have verified that you now have the •ost ef
fective and efficient procedure. Now that procedure becomes 
the Procedural Standard for that job. Each ti•e the job is 
run. it will be run in accord with that established Proce
dural Standard. 

However. any ti•e the sequence of tasks associated with 
a Procedural Standard is changed or the equip•ent or skills 
used are changed. the Procedural Standard aust be re
verified to ensure that it still represents the •ost effec
tive and efficient way of doing the job. 

Once a Procedural Standard bas been verified and has 
been agreed to by those who will use it. then and only then 
are you ready to establish the Perforaance Standards. 

PERFORMANCE STANDARDS 

In essence. Performance Standards gauge how much of the 
enterprise• s resources are being eJCPended in executing the 
jobs in accord with the established Pror.:edural Standards. 

By definition Performance Standards are a quantitative 
measure of the amount of resources consu•ed to perform a 
given task. series of tasks, or a coaplete job. They are 
most often expressed in terms of a measurable output (i.e. 
the number of reports produced) divided by the input or 
resources expended to produce it ( i • e. the number of man
hours. machine hours, elapsed time, or money required to 
produce the reports). Lets work through a siaple calculation 
to demonstrate how a Procedural Standard for producing a 100 
page weekly payroll aay result in a Performance Standard: 

- Output • One 100 page Weekly Payroll 

- Input • 115 machine hours 
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- PERFORMANCE STANDARD = One Weekly Payroll Report of 
100 pages per 115 aachine hours. Or expressed dif
ferently .87 pages per •achine hour is the perforaance 
standard. 

In establishing Perfor•ance Standards there is always the 
teaptation to try to develop just one Perforaance Standard to 
•easure all of the operations of an Information Processing Serv
ice. That approach defeats the purpose of Standards! 

At a •iniaua. Performance Standards •ust be established, as 
we have just done, for each job in teras of the three criteria 
Quality, Quantity and Tilleliness. These three criteria •ust then 
be viewed and analyzed together -- not in isolation fro• one 
another! Only in this way will you have a co•prehensive view of 
the Information Processing Service's performance. 

Additionally, Performance Standards •ust be viewed as tools 
that tell the Information Processing Service •anage•ent how well 
it is doing with the available resources. These tools must be 
used as the basis for asking questions about WHY resource consump
tion is above or below acceptable norms. They •ust not be used as 
negative incentives: but rather to elicit aanage•ent and operator 
assistance in ensuring that the Inforaation Processing Service is 
operatinq in an efficient and effective •anner. 

7. 

ACCEPTABLE NORMS' 

The effective establisbaent of ACCEPTABLE NORMS is the 
key to making the Procedural Standards and Performance Stan
dards truly useful •anage•ent tools. The •etbodology used to 
establish these norms •ust not be judgaental! Quite to the 
contrary! The aethodolc4Y must be quantitatively based on 
valid statistical techniques, the results of which will 

The development of Acceptable Norms uses traditional Statis
tical Quality Control Techniques. The techniques themselves can 
be found in any good statistical quality control handbook. The 
example used is just that - an example. Actual situations aay re
quire the development of a series of Acceptable Nor•• for 
heterogeneous kinds of jobs. 
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reasonably reflect the capacity and capability of the Infor
aation Processing Service to achieve its expected level of 
perforaance. 

While the actual •ethodology for developing the nor•s 
is si•ple, it does require ti•e to ensure the collection of 
statistically accurate data. The collection of such data 
can only be done over a nUllber of •onths, usually six, but 
it can be as long as eighteen. Unfortunately aanageaent is 
often i•patient with the length of ti•e necessary to ensure 
the credibility of the data collected. Because of this, 
aanagement will so•eti•es substitute their judgment for what 
they think or speculate the nor•s should be. Ti•e after ti•e 
when this judgmental approach is used it has resulted in the 
alienation of the Information Processing Service operators, 
poor morale and, in extre•es, slow downs and even sabotage. 
It is far better to take the ti•e to do it right the first 
tiae! The process can be broken down into the following 
steps - and the example presented here is for Quantity.• 

1. Obviously, the first thing to do is to gain ac
ceptance for t~~ Procedural Standards and the Perf or
mance Standards by involving those who will actually be 
following thea and whose performance is being measured 
by thea. 

2. Next, a system aust be established to collect 
the necessary data by type of job. In this example 
we'll use the number of payroll jobs. 

3. When there are at least 20 data sets for a job, 
calculate the average and one standard deviation. Then 
plot the average and one standard deviation above and 
one standard deviation below the average on a chart. 
(See Figure 10) The average and standard deviation form 
the basis for tbe Acceptable Nora. The average is the 
Performance Star,dard and the range above and below the 

8. While the example is for Quantity, the same approach can be 
used for the development of Performance Standards for Quality And 
Timeliness. 
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average aeasured by the standard deviation is the 
Acceptable Nora. Here, aanageaent is looking for perfor
aance that is consistently at the average (Perforaance 
Standard) or below. But aanageaent will accept perfor
aance within the range of values between the upper and 
lower standard deviation. 

Any time the perforaance falls outside the Accept
able Nora - that is, the range between the two stan
dard deviations - aanageaent should investigate the 
situation to deteraine the cause. Where the situation 
with operators/technicians is found favorable, aanage
aent should atteapt to standardize it and where it is 
unfavorable aanageaent should quickly take corrective 
action. Moreover, any tiae there are three consecutive 
plots above the Perforaance Standard aanageaent should 
determine the cause and take appropriate corrective ac
tion. 

4. Continue to collect the data and plot the ac
tual figures against the average and standard devia
tions calculated for the first 20 data sets. 

This data collection will continue for as long as 
the Information Processing Service aust produce the 
payroll job. At the end of each 12 aonth period the 
average and deviations must be recalculated to reflect 
improvements that have been aade in the skills of the 
operators. Any tiae the Procedural Standard is changed 
or the equipaent is acdif ied new Perforaance Standards 
must be establishe~ as well as the associated Accept
able Norms. 

The example just given for the development of Ac
ceptable Norms for the payroll job can be applied to 
the development of Acceptable Norms for any job. 
However, it becomes inordinately complicated when the 
Information Processing Service bas a schedule of dif
ferent jobs with different Acceptable Norms. 
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JOB 

This is where we use the Perf oraance Standard as 
a aeans to aggregate the aachine hours and apply a new 
technique called the Earned Bour concept. 

EARNED HOURS 

Using our earlier exaaple of the weekly payroll we 
had a Perforaance Standard of .87 pages per aachine 
hour•. If the payroll used 100 pages then it would have 
earned 87 Earned Hours ( .87 pages/aachine hour x 100 
pages = 87 Earned Hours.) Now if we have a nuaber of 
jobs with different Perforaance Standards that are put 
in teras of a nuaber of things done per aachine hour we 
can add thea together to get the nuaber of total Earned 
Hours (machine hours). Then if we divide the Earned 
Hours By the actual nuaber of aacbine hours for the 
same period we have the ratio that tells us how well 
all the resources have been used to complete the as
sociated jobs for a given period. 

PERFORMANCE STANDARD PRODUCTION EARNED HOURS 

Payroll .87 pages/aach hr 2,000 pages 2,299 
Finance .56 pages/aach hr 1,500 pages 2,679 
Travel .36 pages/mach hr 2,500 pages 6,944 
Legal .12 pages/mach hr 500 pages 4,167 
TOTAL 16,089 

TABLE 1 

9. We use machine hours for simplicity. The actual application 
could be made with man-hours, sales revenue, programmer hours or 
any other measure that makes sense for the enterprise. 

125 



CllAPTER 6 

If. in TABLE 1. the total actual aachine hours expended 
for the period were 20. 000 and the Earned Hours were 
16,089. then the overall perforaance for the organization 
was 80.4- [(16,089/20,000)xlOO = 80.4-). 

The previous discussion on Procedural and Perf oraance Stan
dards is easily applied to the enterprise that has a relatively 
centralized Information Processing Service. But what of those 
that have selected a distributed operation where there are aini 
Information Processing Services throughout the enterprise that 
are based on a faaily of interconnected •ini and •icro (Personal 
Computer) computers that are serving various functional areas and 
reporting to those same functional heads. Well, to the degree 
their jobs are measurable and have a reasonable degree of repeti
tiveness. the same concepts can be applied, but on a smaller 
scale. 

The important thing to remember is that regardless of 
whether the Information Processing Service is centralized or 
decentralized through a distributed system. the application must 
provide the necessary Quality, Quantity and Timeliness of data 
and information. To ensure consistency in these services the 
development of both Procedural and Performance Standards is a 
necessity that cannot be ignored. Without the information genera
ted by the application of these Standards the service nature of 
the Information Processing Service will quickly become suspect 
and its long tera survivability within the enterprise will be 
placed i~ jeopardy. 

SUMMARY 

In this chapter we have examined the pros and cons of set
ting up the Information Processing Service on the basis of a 
profit center or a cost center. We have provided guidance in 
aaking the •make or buy• decisions, identifying some coamon pit
falls. Examination of the methodology to be used led us into the 
various strategies applied and how they impact. The three P's -
Pilot, Prototype, and Production provides a road aap fer achiev
ing implementation. And finally, we have discussed procedures 
and standards, so necessary to ·che long term survivability of the 
enterprise. 
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BACKGROUND COMPUTING 
This refers to the ability to have a coaputer run aore than 
one application prograa at a tiae by having the one you are 
working on running in the foreground and another on working 
at the same tiae tin tt-e background. 

BAND WIDTB 
This can be thought of as the width of the coaaunication 
channel - analogous to the width of a road that carries 
automobiles. The wider the road the greater the nuaber of 
transportation vehicles that can be on the road at the saae 
time. In a like fashion the wider the band width the greater 
the amount of data that can be carried at the saae tiae. 

BRAINSTORMING 
The technique for developing alternative courses of action 
or solutions to a problea. Using this technique, the people 
who have the greatest potential for creating a viable alter
native or solution are gathered in one place. Here they of
fer their comments without evaluation by their colleagues. 
Then at a later date the alternatives and solutions are ar
rayed for more disciplined evaluation. This technique allows 
for the free flowing exchange of ideas and then an evalua
tion. 

BUFFERING 
This is the process of temporarily storing data in a 
software program or in RAM to allow transmission devices to 
accommodate sifferences in data tranr.mission rates. In 
these situations data is teaporally stored in the buffer 
while the environment is prepared for it. When work is coa
plete the data is moved out of the buffer into active RAM or 
on to the magnetic or optical working environments. 

BUSINESS PLAN 
This is simply a very detailed plan that lays out both the 
enterprise• s strategic and tactical plans for a projected 
period of time. Because of its sensitivity to the enterprise 
it is held very close and is hardly ever disclosed in its 
entirety to any one outside the officers of the enterprise 
and key investors or bankers. 

COMPUTING PLATFORMS 
This is another term that simply means the Central Process
ing Unit and its associated input and output devices. A com
puter is often referred to as a computing platfora. 
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COPROCESSOR 
This is a hardware device (usually a chip) that expands the 
capability of the existing processor by accelerating the com
putation capability of the priaary processor. It is aost of
ten found in the aicro-coaputer environment below the 80386 
series. 

COIUlELA.TION AND REGRESSION ANALYSIS 
A aatheaatical and statistical technique that is used to 
evaluate relationships between independent and depende~t 
variables. It is often applied to forecasting. If addition~l 
inforaation is needed on this subject one needs to seek a 
good statistical text book. 

DOWNSIZING 
In the context of this doc1111ent this refers to action3 that 
lead to improved performance by reducing the physical size 
of a computer, organization or staff. 

RALF LIFE 
An expression borrowed from the physical sciences that 
refers to how long it takes to reduce the efficacy of a sub
stance to one half of its original potency. In the computer 
and associated technologies is refers to the useful life 
cycle of a computing technoloc;y. hardware or software. At 
the point where the half life is reached one should expect 
to see new technologies introduces. 

BOST COMPUTER 
This is the main computer in the enterprise to which a num
ber of minis and micros may be attached. 

Bl"tAN EQUATION 
This term is used to refers to the understanding or lack 
thereof of individual needs. wants. objectives and ego 
drives. One who understands the HUMAN EQUATION is one who 
works well with the people he deals with. 

INNOVATION CYCLE 
This is a complicated tiae line that addresses how long it 
takes from the time a new technology is conceived to the 
time it is first successfully collllercialized. 
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LIPE CYCLE MARJCETING 
This addresses the process of developing •arketing plans for 
a product and (or) service that cover the entire expected 
life cycle. (i.e. introduction, growth, •aturation, decline 

• and replacement) 

LINEAR PROGRAMMING 
A mathe•atical technique that is used to identify the op
ti•al allocation of resources to products and (or) services 
which are susceptible to linear relationships and con
straints. THis is of ten applied to the production environ
•ent to optimize the allocation of •aterials and •anpowar to 
the enterprises product/service lines. 

PBOTONICS 
The application of photons to the computer environment. This 
is an emerging application that will need to be monitored by 
the information co11111unity. 

PRODUCT LIPE CYCLE 
Like the innovation cycle this too is a time line. It refers 
to the amount of ti•e a product or service can be profitable 
sold. The cycle is often broken down into definable phases 
of an inverse logistics curve where each change in slope 
defines a phase in the life cycle. 

PSYCOGRAPBIC 
This is a marketing term that is used to describe how a 
marketing professional can locate buyers who have similar 
habits (i.e. reading, recreation, etc.} and also purchase 
the enterprises products. 

The usual abbreviation for Random Access Memory. This is the 
electronic memory that is set aside to temporally hold data 
that is being manipulated by a computer's operating system 
and (or) the application program in use. 

RATE OF RETURN ANALYSIS 
This is a technique that is used to coBpare the attractive
ness of alternative investment strategies. It is complicated 
an requires someone who is ~ell versed in the application. 

VIRUSES 
This is a general term that is used to describe hostile 
software programs that are introduced into a system. The pur
poses of these viruses is to do harm to either or both the 
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application programs and the associated data. They are very 
hard to detect until after they have done their damage. And 
even then they are often quite illusive. 
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