
PRINCIPLES FROM " HOW TO WIN 
FRIENDS .IND INfLUE NCE PEOPLE" 

Decome a Friendlier Person 
1 . Don'! crilicize, condemn or complain . 
2. Give honest, since re appreciation . 
3. Arouse In the other person an eager want. 
4, Become genuinely interested in olher 

people . 
5. Smile . 
6. Remember that a person's name is to him 

or her th e sweetest and most importan t 
sound in any language. 

7, Be a good listpner. Encourage others to 
tall< about themselves . 

8. Talk in terms of the other person's 
inle resls . 

9. Make the o ther person feel important
and do il sincerely. 
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Be a leader 
• Begin with praise and honest appreciation , 
• Call att ention to people's mistakes 

indirectly. 
• Talk about your own mistakes bl!fore crH

icizi ng the o th er person. 
• Ask questions instead of giving direct 

orders. 
• l eI the other pt'fson save face. 
• Praise the sl ightest improvenlPnl and 

prOll se every improvement. Be " hearLy in 
your approbalion and lavish in your 
praise. " 

• Give the o ther per!.un a (inc repu tatiun to 
liye up 10 . 

• Use encoura~ement . Make the faull seem 
easy to correct . 

• Make the olher rerson happy abou t doing 
the thin g you suggest. 

Break th e Worry Habit Before It 
Breaks You 

1. Keep busy. 
2. Don' \ (uss about tri fles. 
J. Use the law of averages to outlaw ynur 

worries . 
4 . Coo;>erate with the inevitable. 
5. Decide just how much anxiety a thing may 

be wort h ,'nd refuse to give it more. 
6. Don', WOrtt abou t the past. 

Cultivate a Menial Attitude Thai Will 
Bring You Peace and Happiness 
1. Fill your mind whh though ts of peace, 

cou rage, health and hope. 
2. Never try \0 get even with you r enemies. 
3. E)(pcC"t ingratilude. 

4. Count your blessings-not your troubles. 
5. Do not imitate oth ers, 
6. Try to profil from your losses. 
7. C' eatc happiness for others, 

The Perfee! Way to Conquer Worry 
1. Pray. 
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Win People 10 Yo ur Wa y of Thinking 

10. I he ollly way to get the best of an aq;u· 
men t is to avoid it. 

, I . Show respect h)r till' 1111l(' r pp rsol1'~ opin 
iom. Never tell a p{! r ~on he or she is 
w long. 

12. If you are wrong, admit it quick ly and 
emphatically. 

13. Begin in a friendly Wily. 
14. Get the other per~l)n S<lying " yps , yes" 

immediately. 
15. Lei the other person do a gre,, ' deJI of the 

talking. 
16. l et the other person feel that the idea is 

hi s or hers. 
17. Try honeslly to see thi ng~ hom the other 

pe rson' s point of view. 
18. Be !.ympatheti c wi th the other r erson 's 

ideas and desi res. 
19. Appeal 10 th e nobler moliyes. 
20 . Dramatize you r idpas. 
21. Throw down a challenge . 

PRINCIPLES FROM " HOW TO STOP 
WORRYING AND START LIVING" 

rundamcnlal Principles for 
O vcl(:o ming Worry 

L l.iye in "day·tight compartlllenls." 
2. How to (ace trouble : 

a. Ask yourself. " What is the worst thaI 
can possibly happen I" 

b. Prepare to accept lhe Wf)F5t. 
c. Try 10 improve on the worst. 

3 . Remind you rspH of Ihe PKorbitanl pn.-c 
you can pay for worry in terms of )'our 
health. 

Basic Techniques in Analyzing Worry 
1 . Get all the facls. 
2. Weigh all the ract s- then come to i1 

decision. 
3. Once a decision is reached, act! 
4. Wri te out and answer the. following 

queo;tions: 
a. What is the problem I 
b . Wha t are the caUSt'" 01 lhe prohlem? 
(". What are lhe posslhle solutionsl 
d. What is lhe best solu tion? 

Oon' ( Worry about Criticism 
1. Remember Ihat unjust criticism is often a 

disguised complimen t. 
2. Do Ihe very best you can. 
3, Analyze YOUf own mistakes and critici1.e 

yourself. 

Prevent Faligue and Worry otnd keep 
Your Energy and Spirits High 

1. Rest before you get tired. 
2. Learn to relax at your work. 
3. If you run a household, protect you r 

health and appearance by relaxing at 
home. 

4. Apply these four good working habits: 
a. Clear your desk of all papers except 

those relating to the immediate prob· 
lem at hand. 

b. Do th ings in t le order of their 
importance. 

c. When you face a prnblem, o;olye it 111('11 
and there if you have the facts neces· 
sary to make a d('ri~ion . 

d . learn to orgJIlII.f.' , deputize and 
supervise. 

S. Put enthusia!.m into you I work . 
6 . Don' t wo rry abou t insomnia . 
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ROLM Corporation was founded in ~969 
with four goals: 

To Make a Profit 
To Grow 

To Offer Quality Products 
and Customer Support 
To Create a Great Place to Work 

The four goals are closely interrelated. One 
cannot exist without the other. In order for ROLM 
to profit it must offer quality products and 
customer support. In order to grow, it must profit 
And in order to develop quality products and 
customer support ROLM must maintain a 
work environment conducive to creativity and 
productivity. 

In the course of our history, certain 
practices have proven successful in achieving the 
four goals. These practices have become known 
as the attributes of success at ROLM. The goals 
and the attributes, taken together, constitute the 
ROLM philosophy. 

ROLM Philosophy provides a bond for this 
highly decentralized company. We do our best to 
maintain an entrepreneurial spirit and to avoid 
bureaucracy through broad decentralization of 
responsibility and authority. This approach 
necessarily leads to differences of opinion. 
However, we believe this is the only environment 
that provides the individual freedom required for 
creative thinhlng and rapid response to the 
changing needs of the marketplace. We are 
convinced that a highly structured, bureaucratic 
organization is much less effective than our 
organization. Certainly, that form of organization 
would never attract the excellent people we 
have at ROLM. 

ROLM Philosophy is the basis for most of 
our decision making. It indicates much of what we 
are doing at ROLM and where we are headed. This 
statement of the Philosophy is presented for your 
consideration and implementation, 

To Make a Profit 
A primary reason for the existence of 

most businesses in our economic sodety 
is to make a profit Making a profit is 
necessary to finance the business intel
ligently. On a continuous basis we need 
additional fUnds for doing research and 
development expanding facilities, up
grading equipment maintaining inven
tories, and strengthening sales and service 
channels. ROLM profits, with the exception 
ofthose distributed in our employee 
profit-sharing plan, have always been totally 
reinvested in the business. 

Further, making a profit is necessary 
to have the flexibility to make the correct 
long-term declsions for the company. A 
consistent profit advance provides a secure 
basis for thoughtful examination of future 
possibilities. Undue profit pressure forces 
an environment in which dedsions may be 
made with poor planning and a short-term 
view. 

To Grow 
A company can compete successfully 

with others only if it grows. Further. the 
Ultimate reward for our stockholders in
vestment is profitable growth. At ROLM we 
recognize two other major reasons for 
steady, planned growth. 

First there is a strategic reason. ROLM 
competes against the giants of the com
puter and telecommunications industries. 
Success in this competition is marked by 
gaining market share from companies that 
are less responsive and creative. We must 
grow to supply these large markets in 
which we choose to operate. 

Secondly, there is a basic human 
reason for corporate growth. The en
vironment that we continue to create at 
ROLM is one of expanding opportunity and 
challenge for our people. The opportunity 
for the growth of each ind ividual is 
dependent upon the healthy growth of 
ROLM Corporation. Com'ersely, the growth 
of ROLM Corporation is dependent upon 
the growth of each individual. 

To Offer Quality Products 
and Customer Support 

ROLM has a single basic reason for 
being in existence: to provide the linest 
quality products and customer support We 
have been and will continue to be dis
tinguished by our exceHent products and 
our efficient customer support 

The goods that go out our back 
door - our products, our hardware - are 
concei~ed and manufactured to be of the 
highest possible quality. ROLM customers 
are led to expect the finest ROLM people 
are committed to deli\'ering the finest 

However. our products are only a 
portion of the total quality ROLM offers. We 
are also committed to providing the best 
customer support in the industry. This 
includes: meeting customer needs quickly, 
interacting with customers professionaHy, 
focusing on uptime. and offering a com
plete range of selVices. In this manner. we 
strive to earn the loyalty of our customers. 

To Create a 
Great Place to Work 

The first three goals of ROLM are 
shared by many companies throughout the 
world. The fourth, 'To Create a Great Place 
to Work." is rare. We know of no other 
organization that makes this one of its 
basic goals. 

We do this quite simply because we 
want to attract and motiwte the best and 
the brightest people that we can. In order 
to attract an d motivate the best an d the 
brightest people ROLM promotes a i'tu-
rna ne and challenging work environment a 
very competitive compensation and bene· 
fits plan, and physical surroundings 
befitting the quality of ROLM people. 

The humanity and challenge of the 
ROLM work environment is predicated on a 
dual responsibility. ROLM corporation acts 
to provide equal opportunity to grow and 
be promoted; fair treatment for each 
individual; respect for personal privacy; 
encouragement to succeed; opportunity 
for creativity; evaluation based onjob 
perfOimance in the context of ROLM 
Philosophy. ROLM people are expected to 
respond by being individually accountable: 
being helpful toward others to enhance 
teamwork; performing to the best of 
his/her abil ities; and understanding and 
implementing the ROLM Philosophy. 

Attributes of Success 
for All ROLM People 
• Avoid bureaucracy; keep practices sim

ple, but make sure they are com
municated, understood, and effective. 

• freely communicate ideas and 
suggestions. 

• Show initiative to assure you under
stand the performance expectations of 
your job. 

• Avoid "finger·pointing." When you see a 
stalemate, encourage discussion to get 
the problem solved. 

• Discourage rumors by oom municating 
facts upwards, downwards, and sideways 
throughout the company. 

• Use written communications when it 
makes sense to do so. Recognize the 
value of face-to-face communication. 

• Focus on substance; it is always more 
important than form. 

• Take a large view of your job; do 
whatever it takes to make your tasks 
succeed whether or not it is part of your 
'job." 

• Solve problems; don't make excuses or 
look for fault in others. Don't act "on the 
record" to prove someone wrong; help 
make it right 

• Focus on the important issues; let the 
inconsequential slip. 

• Build teamwork inside and outside your 
work group; it avoids the need for 
bureaucracy. 

• Fix problems as we grow; don·t stop 
growing to fix problems. Don·t fix things 
that aren't broken; try to antidpate 
things that may become broken. 

• Set personally challenging and difficult 
goals that support departmental and 
Corporate objectives. 

Additional Attributes of 
Success for ROLM Managers 
• Level with people. Communicate 

your expectations - encourage honest 
response. 

• Get dedsions made as close to the 
action as possible; don't second-guess 
them unless you have good reasons 
which you communicate. Let people 
plan and control as much of their own 
work as possible. 

• Assure that people understand job 
performance expectations; then en
courage their individual initiative to 
expand. 

• Fromote from within whenever feasible; 
seriously consider ROL~I people if they 
want promotion. 

• IdentifY and create an environment that 
motivates all ROLM people. 

• Maintain equal opportunity and 
affirmative action practices that meet 
the spirit as well as the letter o f the law. 
Assist individuals to compete and suc
ceed and reward them on the basis of 
merit 

• Recognize individual accomplishment in 
and out of your immediate work sphere. 
Praise in publiC; criticlze in priwte. Don't 
point to third parties to rationalize your 
failures. 

• Help ROLM people build their sell' 
image; treat them as individuals. 

• Assure that people are paid fairly 
considering the Jabor market internal 
equity. and individual worth to the 
Corporation; then give merit increases 
only. 

• Communicate praise to individuals in 
the group; buffer them from group 
critidsm.: make sure they are aware of 
any real shortcomings. 

• Give salary and perfonnance reviews on 
time. 

• Use written PPGs to document practices, 
policies, and guidelines for routine tasks 
critical to the smooth functioning of the 
organization_ If PFGs don't renect reality, 
rewrite them. 

• Follav.' important projects and ta.ke 
continual corrective action, if necessary, 
to keep them on track. 

• Manage by walking around. Recognize 
potential problem areas before they 
become major. 

• Encourage each individual to develop 
his/her skills for career advancement 
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~ Shortsighted managements often 
fail to recognize that in fact th ere is 
no such thing as a growth industry . 

MARKETING MYOPIA 

By Theodore Levitt 

Every major industry was once a growth in 
du stry. But some that are now riding a wave of 
growth enthusiasm are very much in the shadow 
of decline . Others which are though! of as sea
soneJ growth industries have actually stopped 
growing. In every case the reason growth is 
threa tened , sloweJ, or stopped is not because 
the market is saturated . It is because there has 
bern a failure of management. 

Fateful Purposes 

The failure is at the top . The executives re
sponsible for it, in the last analysis, are those 
who deal with broad aims and policies. Thus : 

Ii The railroads did not stop growing because th. 
need for passenger and freight transportation de
clined . That gre\\'. The railroads are in trouble 
tod3\' not because the need was filled b, others 
(car;. trucks, airplanes. even telephones), -but be
cause it was not filled bv the railroads themselves . 
ThC\' let others tal;e customers awav from them 
because thC\ assumed themseh'es to be in the rail 
road business rather than in the transportation 

business. The reason the'- defined their industn
wrong W3!, because they ,,:ere railroad-oriented in·, 
stead of transporration--oTiented; th ey WE're product
oriented instead of customer--oriented . 

4: Hollnvood barely escaped being totalh' rav
ished b, television . Actuall,', all the established 
film co;"panies went through drastic reorga nizJ
tions. Some simply disappeared . Al l of th,'m gOI 
into troublt' nOl because of TV 's inroad~ but b~ 
cause of their own myopia . As with the Tail road~. 
Holh wood defined its business incorrectll _ It 
thou'ght it was in the mm'ie busi ness when it wa~ 
actuaJJ\, in the entertainment bu siness. "~l o \ · jes" 
implied a specific, limited product. This prvduced 
a fatuous contentment which from the be~inning 
led producers to view TV as a threat. Hollywood 
scorned and rejected TV when il ,hould ha' e wel
comt:d it as an opportunity - an opportunit~ to 
expand the entertainment business . 

Toda\' TV is a bigger business than the old nar
Towh defined movie business ever was . Had Holh · 
wood been customer-oriented (providing enlertai~ 
ment ), rather than product-oriented (mal;in g mov
ies), would it have gone through the fiscal purga
torI' that it did? I doubt it. What uhimatell sa ved 
Ho'Ih·wood and accounted for its recent res~rgence 
was 'the wa\'e of new young writer!'. prod ucers. 
and directors whose pre\'jolls successes in television 
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had decimated the old movie companies and top
pled the big movie moguls. 

There are other less obvious examples of in
dustries that have been and are now endangering 
their futures by improperly definin g their pur
poses . I shall discuss some in detail later and an
alyze the kind of poliCies that lead to troubl e. 
Right now it rna)' help to shol\' what a thorou gh
I)' customer-oriented management can do to keep 
a growth industr), growin g. even after the ob\'i
ous opportunities have been exhausted ; and here 
there are two examples that have been around 
for a long time. The)' are nylon and glass -
specifi cally . E. J. duPont de Nemours Be Com
pan)' and Corning Glass Works: 

Both companies have great technical competence. 
Their product orientation is unquestioned. But 
this alone does not explain their success . After all . 
who was mOre pridefull y product-oriented and 
producl-Con scious than the erstwhile Ne,,- England 
textil e companies that have been so thoroughh 
massacred: The DuPonts and the Comings hal'. 
succeeded not primaril y because of their product 
or research orientation but because the,' ha\'e been 
thoroughl\' customer-oriented aha. It ' is constant 
watchfulness for opportunities to appl )' their tech
nica) kn(m ·how to the creation of customer-satis
f)'ing uses \\'h ich accounts for thei r prodi~iou s out
put of successful nel\' products . Without a "en 
sophisticated eye on the customer, most of their 
ne\\' products might have been ..-rong. their sales 
methods useless . 

Alumin um h as also continued to be a gro\\'th 
industr\,. thanks to the efforts of t\\'O wartim e
created ' companies which deliberately set about 
creatin g nel\' customer-satisfying uses . \ \Tithout 
Kaise r Aluminum & Chemical Corporation and 
Rel'noltl s ~l et als Company. the total demand for 
aluminum today wou ld be vastl y less th an it is. 

Error of Analysis 

Some rna)' argue th at it is fooli sh to set the 
railroads off against aluminum or the mOl'ies 
off against glass. Are not aluminum and glass 
naturall ), so versatile that the industries are bound 
to have more growth opportunities th an the r.i1 -
roads and mOl'ies? This vie\\' commits precisely 
the error J have been talking about. It defi nes 
an industry. or a product . or a cluster of know
how so narro\"l y as to guarantee its premature 
senes('en('e . \\'hen we mention "railroi:lds," we 
should make sure we mean "transportation ." 
As transporters. the railroads still haY< a good 
chance for "en' considerable gro\\'th . They are 

not limited to the railroad business as such 
(though in my opinion rail transportation is 
potentially a much stronger transportation me
dium than is generally believed). 

What the railroads lack is not opportunit,·. 
but some of th e Same managerial imaginati\'e
ness and audaCity that made them great. E\'en 
an amateur like Jacques Banun can see wh at i 
lacking when he says : 

'" grie\'e to see the mast .d,·anced ph" sical and 
social organi~ation of the last centur) go down in 
shabb, disgrace for lack of the same comprehem;' e 
imagination that built it up. [What is Jackin~ is I 
the will of the companies to sun'h'e and to sati s
fy the public b\' inl'enti\'eness and skilL" I 

Shado\\' of Obsolescence 
It is impossible to mention a Single ma jor in · 

dustry that did not at one time qualify for th l' 
magic appellation of "grol\' th industry." In each 
case its assumed strength lay in the apparentl y 
un challenged superiority of its product. Therl' 
appeared to be no effecti'" substi tute for it . It 
\\'as itself a runa\\'ay substitute for the prollu l't 
it so triumphantl y replacell . Yet one aftn an · 
other of these celebrated industries h as conlt' 
unJer a shadow. Let us look briefl ), at a fell 
more of them . this time takin g examples th at 
hal'e so far received a little less attention : 

tl Dr)' clCQ1J;'l g - This was once a growth in · 
dustry with lavi sh prospects. In an age of \\'Clol 
garments. imagine being finalh able to get them 
,afelr and easil\' clean . The boom \\'as on . 

Yet here w(' aTe 30 years after the boom started 
and the industn is in trouble . "'here has the com
petition come from ? From a better \\' a~ ' of clean 
in~' No. It has come from synthetic fibers and 
chemical addi ti ves that ha"e cut the need for dn 
cleaning. But thi s is onl\' the beginnin~ . Lurkin~ 
in the win~s and ready to make chemica l dn 
cleaning totalll obsolescent is that po\\'erful magi· 
cian , ultrasonics, 

tl Electric utiliti(!~ - This is an other one of 
those supposedl,' "no-substitute" products that ha> 
been enthroned on a pedestal of im'incible gro\\'th . 
When the incandescent lamp came along. kerosene 
lights were finished . Later the water wheel and 
the steam engine were cut to ribbons bv the fl exibil
it), . reliability . simplicity . and just plain eas) aI'ail
abilitv of electric motors. The prosperity of elcctril' 
utiliti e~ continues to wax rx tra\'aga nt as th t" home 
is converted into a museum of electric gadget r ~ , 

I h cqu('s Banun, "Trains and the Mind of Man," HolI· 
dQ ~ , fC'bruaq J 960. p. 1 1. 



How can anybody miss by investing in utilities, with 
no competition, nothing but gJOWth oheld? 

But I second look is not quite 10 comforting. A 
score of non utility companies an well .dvanced 
toward developing • powerful chemical fuel cell 
which could sit in lOIIIe hidden closet of every 
home silently ticking of!' e1.ctric power. The e1ec· 
tric lines that vulgarize 10 many neighborhoods 
will be eliminated. So will the endless demolition 
of streets and service interruptions during storms. 
Also on the horizon is solar energy, 19ain pioneered 
by non utility companies. 

Who says that the utiUties blve no competition? 
The), may be natural monopolies now, but tomor· 
row they may be natural deaths. To avoid this 
prospect, they too will bave to develop fuel cells, 
soJar energy, and other power SOUrces, To sur· 
vlve, the)' themselvos will have to plot the obso
lescence of what now produc<s th<ir livelihood. 

• Grocery slOres - MinI' people lind it hard to 
realize that there ever was • thriving est.blish· 
ment known .s the "comer grocery store." The 
supermarket has taken over with a powerful effec· 
tiveness. Yet the big food cbains of the 1930'S nar· 
rowly escaped being completely Wiped out by the 
aggressive expansion of independent supermarkets. 
The first genuine supermarket was opened in '930, 
in Jamaica, Long Island . By 1933 supermarkets 
were thriving in California, Ohio, Pennsylvlnia, 
and elsewhere. Yet the established chains pomp
ously ignored them . When they cbose to notice 
them, it was with such derisive descriptions as 
"cheapy," "horse·and·buggy," "crlCker·barreI nore· 
keeping," and "unethical opportunists." 

The executive of one big cbain announced .t 
the time that be found it "hard to believe that 
people will drive for miles to shop for foods and 
sacrifice the personal servic< cbains blve perfected 
and to which MH. Consumer is accustomed ." 2 

As late as 1936, the Nltional Wholes.:Je Gro
cers convention and the New Jersey Retail Grocers 
Association said there .. IS nothing to fear. They 
said that the supers' narrow Ippeal to the pric< 
buyer limited the size 01 their market. They hid 
to draw from miles around. When imitators came, 
there would be wbolesale Iiquidltions as vollnne 
fell. The current high sales of the supers was said 
ID be partly due to their novelty. Basically people 
wanted convenient neighborhood pocers. If the 
nelghborbood stores ·cooperlte with their suppliers, 
pay Ittention to their costs, and improve their 1eI'V' 

ice," they would be Ible to .... tber the a>mpeti· 
tion until it bI ..... 0¥er .1 

It never bI ... O¥er. The cbains discoYered thot 
survival required aotna Into the supenDlfket busi· 
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ness. This melnt the wboles.:Je destruction of their 
buge investments in COrner nore sites Ind in estab· 
lished elistribution and merchandising methods . 
The companies with "the courlge of their CODl'ie· 

tlons" resolutely stuck to the comer store philoso· 
phI" They kept their pride but lost their shirts. 

Self·Deceiving Cycle 

But memories are short. For example, it is 
hard for people who today confidently hail the 
twin messiahs of electronics and chemicals to 
see how things could possibly go wrong with 
these galloping industries. They probably also 
cannot see how a reasonably sensible business· 
man could have been as myopic as the famous 
Boston millionaire who 50 years ago uninten· 
tionally sentenced his heirs to poverty by stipu· 
lating that his entire estate be forever invested 
exclUSively in electric streetcar securities. His 
posthumous declaration, "There will always be a 
big demand for efficient urban transportation ," 
is no consolation to his heirs who sustain life by 
pumping gasoline at automobile 6lling stations. 

Yet, in a casual survey I recently took among 
a group of intelligent business executives, nearly 
half agreed that it would be hard to hurt their 
heirs by tying their estates forever to the e1ec· 
tronics industry. When I then confronted them 
with the Boston streetcar example, they chorused 
unanimously, 'That's different! " But is it' Is 
not the basic situation identical? 

In truth, there is 110 such thing as a growth 
industry, I believe . There are only companies 
organized and operated to create and capitalize 
on growth opportunities. Industries that as· 
sume themselves to be riding some automatic 
growth escalator invariably descend into stag· 
nation . The history of every dead and dying 
"growth" industry shows a self·deceiving cycle 
of bountiful expansion and undetected decay. 
There are four conditions which usually guar· 
antee this cycle : 

1. The belief that growth is Issured by an ... 
paneling and more lfIIuent population . 

2. The belief that there i. DO competitive .ub· 
Ritute for the Industry's mljor product. 

3. Too mucb faith in mass production and in 
the Idvantages 01 rapidly declining unit 
COSts as output rises, 

4. Preoccupation with I product that lends it· 
IeIf to carefully controlled scientific experi· 

Cr ... ·HllI Book C-pony, IDe., J9U), p. 48 . 
• Ibid., pp. 4 f-4 7· 
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mentation. improvement, and manufactur~ 
ing cost reduction . 

I should like now to begin examining each of 
these conditions in some detail . To build my 
case as boldly as possible, I shall illustrate the 
points with reference to three industries -
petroleum, automobiles, and electronics - par· 
ticularly petroleum, because it spans more years 
and more vicissitudes. Not only do these three 
have excellent reputations with the general pub· 
Iic and also enjoy the confidence of sophisticated 
investors , but their managements have become 
known for progressive thinking in areas like 
financial control, product research , and manage· 
ment training. If obsolescence can cripple even 
these industries, it can happen anywhere . 

Population Myth 
The belief that profits are assured by an ex· 

panding and more affiuent population is dear to 
the heart of every industry . It takes the edge 
of!' the apprehensions everybody understandably 
feel s about the future . If consumers are multi· 
plying and also buying more of your product or 
service. you can face the future with consider· 
ably more comfort than if the market is shrink· 
ing. An expanding market keeps the manufac· 
turer from havin g to think very hard or im
aginatively. If thinking is an intellectual reo 
sponse to a problem, then the absence of a prob· 
lem leads to the absence of thinking. If your 
product has an automatically expanding market, 
then you will not give much thought to holY to 
expand it. 

One of the most interesting examples of this 
is provided by the petroleum industry . Prob· 
ably our oldest growth industry, it has an envi· 
able record . While there are some current ap' 
prehenSions about its growth rate, the industry 
itself tends to be optimistic. But I believe it can 
be demonstrated that it is undergOing a funda· 
mental yet typical change. It is not only ceasing 
to be a growth industry , but may actually be a 
declining one , relative to other business. AI· 
though there is widespread unawareness of it, 
I believe that within 25 years the oil industry 
may find itself in much the same position of 
retrospective glory that the railroads are now in . 
Despite its pioneering work in developing and 
applying the present·value method of invest· 
ment evaluation, in employee relations , and in 
working with backward countries, the petro· 
leum business is a distressing example of how 

complacency and wrongheadedness can stub· 
bornly convert opportunity into near disaster. 

One of the characteristics of this and other 
industries that have believed very strongl), in 
the beneficial consequences of an expanding 
population, wbile at doe same time being indus· 
tries with a generic product for which there has 
appeared to be no competitive substitute, is that 
the individual companies have sought to outdo 
their competitors by improving on what they are 
already dOing. This makes sense, of course, if 
one assumes that sales are tied to the countr), 's 
population strings , because the customer can 
compare products only on a feature·by·feature 
basis . I believe it is Significant, for example, 
that not since John D. Rockefeller sent free kero· 
sene lamps to China has the oil industry done 
anything really outstanding to create a demand 
for its product. Not even in product improve· 
ment has it showered itself with eminence. The 
greatest single improvement, namely, the devel· 
opment of tetraethyllead, came from outside the 
industry , specifically from General Motors and 
I?uPont. The big contributions made by the in · 
dustry itself are confined to the technology of 
oil exploration, production, and refining. 

Asking for Trouble 

In other words, the industry's efforts ha\'e 
focused on impro\'ing the efficienc)' of getting 
and making its product , not really on improving 
the generic product Or its marketing. Moreover , 
its chief product has continuously been defined 
in the narrowest possible terms, namely, gaso· 
line, not energy, fuel , or transportation . This 
attitude has helped assure that : 

• Major improvements in gasoline quality tend 
not to originate in the oil industry. Also, the de· 
velopment of superior alternative fuels comes from 
outside the oil industr)" as will be shown later. 

• Major innovations in automobile fuel market· 
ing are originated by small new oil companies that 
are not primarily preoccupied with production or 
refining. These are the companies that have been 
responsible for the rapidly expanding multipump 
gasoline stations, with their successful emphasis on 
large and clean layouts , rapid and efficient drive· 
way service, and quality gasoline at low prices . 

Thus, the oil industry is asking for trouble 
from outsiders . Sooner or later, in this land of 
hungry inventors and entrepreneurs , a threat is 
sure to come. The possibilities of this will be· 
come more apparent when we tum to the next 
dangerous belief of many managements. For the 



sake of continuity, because this second belief is 
tied closely to the first, I shall continue with the 
same example. 

Idea of Indispensability 

The petroleum industry is pretty much per
suaded that there is no competitive substitute 
for its major product, gasoline - or if there is, 
that it will continue to be a derivative of crude 
oil, such as diesel fuel or kerosene jet fuel. 

There is a lot of automatic wishful thinking 
in this assumption . The trouble is that most re
fining companies own huge amounts of crude 
oil reserves . These have value only if there is a 
market for products into which oil can be con
verted - hence the tenacious belief in the 
continuing competitive superiority of automobile 
fuel s made from crude oil. 

This idea persists despite all historic evidence 
again st it . The evidence not onl)' shows that 
oil has never been a superior product for any 
purpose for ver), long, but it also shows that the 
oil industry has never really been a growth in
dustr\' . It has been a succession of different 
busin'esses that have gone through the usual his
toric cycles of growth, maturit)" and deca)'. Its 
o\'er-all sun'i"al is owed to a series of miracu 
lous escapes from total obsolescence, of last
minute and unexpected reprieves from total dis
aster reminiscent of th e Perils of Pauline . 

Peri ls of Petroleum 

I shall sketch in only the main episodes : 

fI First, crude oil was largel ), a patent med icine . 
But even before that fad ran out, demand was 
greatl y expanded by the use of oil in kerosene 
lamps. The prospect of lighting the world's lamps 
gave rise to an extravagant promise of growth . The 
prospects were similar to those the industry now 
holds for gasoline in other parts of the world . It 
can hardly wait for the underdeveloped nations to 
get a car in every garage . 

In the davs of the kerosene lamp , the oil com
panies com~ted with each other and against gas
light by trying to improve the illuminating charac
teristics of kerosene . Then suddenly the impos
sible happened . Edison invented a light which was 
totally nondependent on crude oil. Had it not been 
for the growing us. of kerosene in space heaters , 
the incandescent lamp would have completely fin
ished oil as a growth industry at that time . Oil 
would have been good for little else than axle grease . 

fI Then disaster and reprieve struck again. Two 
great innovations occurred. neither originating in 
the oil industry. The successful development of 
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coal-burning domestiC central-heating systems made 
the space heater obsolescent. While the industry 
reeled , along carne its most magnificent boost yet 
- the internal combustion engine, also invented 
by outsiders. Then when the prodigious "pansion 
for gasoline finally began to level off in the 1920 'S, 

along came the miraculous escape of a central oil 
heater. Once again . the escape was prm'ided bl' an 
outsider's invention and development. And II'hen 
that market weakened, wartime demand for al'ia
tion fuel came to the rescue . After the lI'ar the ex
pansion of civilian aviation, the dieselization of 
railroads. and the explOSive demand for cars anel 
trucks kept the industry's groll'th in high gear. 

fI Meanwhile centralized oil heating - whose 
boom potential had only recently been proclaimed 
- ran into severe competition from natural gas . 
While the oil companies themsell'es owned the gas 
that noll' competed \\'ith their oil. the indust,,· did 
not originate the natural gas r~volution . nor has it 
to this day greatly profited from its gas oll'nership . 
The gas revolution was made by nell'll' form ed 
transm ission companies that marketed the product 
with an aggressive ardor . They started a magnifi
cent new industry , first against the ad';ce and the II 
against the resistance of the oil companies. 

By a\l the logic of the .ituation, the oil compa· 
nie. themsell'es should have made the gas rel'Olu· 
tion . They not only owned the gas; they also \\'ere 
the only people experienced in handling. scrub
bing, and using it, the only people experienced in 
pipeline technologl' and transmission, and thel' un 
derstood heating problems . But, partly because th e) 
kne\\' that natural gas would compete with their 
o\\'n sale of heating oil, the oil companies pooh
poohed the potentials of gas . 

The revolution was finally started by' oil pipeli ne 
executi\'es who, unable to persuade their own com 
panies to go into gas, qu it and organized the spec
tacularly successful gas transmission companies. 
Even after their success became painfully evident 
to the oil compan ies, the latter did not go into gal 
transmission . The multibillion dollar business 
which should have been theirs went to others . As 
in the past, the industry was blinded by its nar
rol\' preoccupation \\'ith • specmc product and the 
val ue of its r .. erl'es. It paid little or no attention 
to its customers' basic needs and preferences . 

fI The postwar years have not wi tnessed any 
change. Immediately .fter World War II the oil 
industry was greatly encouraged about its future 
b\' the rapid expansion of demand for its tradi
tional line of products. In 1950 most compan ies 
projected annual rates of domestic expansion of 
around 6 % through at least 1975. Though the 
ratio of crude oil reserv", to demand in the Free 
World was about 20 to I, with 10 to I being usu
ally considered a reasonable wOlking ratio in the 
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United States, booming demand sent oil men search
ing for more without sufficient regard to what the 
future really promised. In 195' they "hit" in 
the Middle East; the ratio skyrocketed to 42 to I . 
If gross additions to reserves continue at the aver
age rate of the past 6ve years (37 billion barrels 
annually), then b)' 1970 the reserve ratio ,,;11 be 
up to 45 to I . This abundance of oil has weakened 
crude and product prices all over the world . 

lIncertain Future 

Management cannot find much consolation 
today in the rapidly expanding petrochemical 
industry, another oil-USing idea that did not 
originate in the leading firms . The total United 
States production of petrochemicals is equiva
lent to about 2% (by volume) of the demand 
for all petroleum products . Although the petro
chemical industry is now expected to grow by 
about 10% per year, this will not offset other 
drains on the growth of crude oil consumption. 
Furthermore , while petrochemical products are 
many and growing. it is well to remember that 
there are non petroleum sources of the basic raw 
material , such as coal . Besides, a lot of plastics 
can be produced with relatively little oil . A 
50,ooo-barrel-per-day oil refinery is now COn
sidered the absolute minimum size for efficienc,'. 
But a 5,ooo-barrel-per-da), chemical plant is ' a 
giant operation . 

Oil has never been a continuously strong 
growth industry . It has grown by fits and starts, 
always miraculously saved by innovations and 
developments not of its own malting. The reason 
it has not grown in a smooth progression is that 
each time it thought it had a superior product 
safe from the possibility of competitive substi
tutes, the product turned out to be inferior and 
notoriousl), subject to obsolescence. Until now, 
gasoline (for mOtor fuel, anyhow) has escaped 
this fate . But, as we shall see later, it too may 
be on its last legs. 

The point of all this is that there is no guar
antee against product obsolescence. If a com
pany's own research does not make it obsolete, 
another's will. Unless an industry is especially 
lucky, as oil has been until now, it can easily 
go down in a sea of red figures - just as the 
railroads have, as the buggy whip manufactur
ers have, as the corner grocery chains have, as 
most of the big movie companies have, and in· 
deed as many other industries have . 

The best way for a firm to be lucky is to make 

• The Affi,,~t Society (Boston , Houehton MiSlin Com· 
p'n)', J918 ), pp. 1,1-160. 

its own luck . That requires knowing what makes 
a business successful. One of the greatest ene
mies of this knowledge is mass production . 

Production Pressures 

Mass-production industries are impelled bl' a 
great drive to produce all they can . The p~o~. 
pect of steeply declining unit costs as output 
rises is more than most companies can usualJl' 
resist. The profit possibilities look spectacul a~. 
All effort focuses on production . The result is 
that marketing gets neglected . 

John Kenneth Galbraith contends that just 
the opposite occurs.' Output is so prodigious th at 
all effort concentrates on trying to get rid of it. 
He says this accounts for singing commertiak 
desecration of the countryside with adl'erti si n ~ 
signs, and other wasteful and vulgar practiCes. 
Galbraith has a finger on something real , but h(· 
misses the strategic point. Mass production doel 
indeed generate great pressure to "move" thl' 
product. But what usuall y gets emphasized is 
selling, not marketing. Marketing, being a more 
sophisticated and complex process , gets ignored . 

The difference between marketing and selling 
is more than semantic. Selling focu~es on the 
needs of the seller, marketing on the needs of 
the buyer. Selling is preoccupied with the sell · 
er 's need to convert his product into cash ; mar· 
keting with the idea of satisfying the needs of 
the customer by means of the product and the 
whole cluster of things associated with creatin g, 
delivering, and final ly consuming it. 

In some industries the enticements of full 
mass production have been so powerful that for 
man)' years top management in effect has told 
the sales departments, ''You get rid of it ; we'll 
worry about profits ." By contrast, a truly mar
keting·minded firm tries to create value·satisfy· 
ing goods and services that consumers will want 
to buy. IDat it offers for sale includes not anI\' 
the generic product or service, but also hal\' it 
is made available to the customer, in what form , 
when , under what conditions, and at what terms 
of trade . Most important, what it offers for 
sale is determined not by the seller but by th e 
buyer . The seller takes his cues from the bu yer 
in such a way that the product becomes a conse· 
quence of the marketing effort, not vice versa . 

Lag in Detroit 

This may sound like an elementary rule of 
business, but that does not keep it from being 



oil companies do anything different? Would not 
chemical fuel cells, batteries, or solar energy 
kill the present product lines? The answer is 
that they would indeed, and that is precisely 
the reason for the oil firms having to develop 
these power units before their competitors, so 
they will not be companies without an industry. 

Management might be more likely to do what 
is needed for its own preservation if it thought 
of itself as being in the energy business. But 
even that would not be enough if it persists in 
imprisoning itself in the narrow grip of its tight 
product orientation. It has to think of itself as 
taking care of customer needs, not finding, re
fining. or even selling oil . Once it genUinely 
thinks of its business as taking care of people's 
transportation needs, nothing can stop it from 
creating its own extravagantly profitable growth . 

"Creative Destruction" 

Since words are cheap and deeds are dear, it 
may be appropriate to indicate what this kind 
of thinking involves and leads to. Let us start 
at the beginning - the customer . It can be 
shown that motorists strongly dislike the bother, 
delay, and experience of buying gasoline. Peo· 
pie actually do not buy gasoline . TIley cannot 
see it , taste it, feel it, appreciate it, or really test 
it. What they buy is the right to continue driv
ing their cars . The gas station is like a tax col
lector to whom people are compelled to pay a 
periodic toll as the price of using their cars. 
This makes the gas statiOn a basically unpopular 
institution . It can never be made popular or 
pleasant , only less unpopular, less unpleasant. 

To reduce its unpopularity completely mp.ans 
eliminating it . Nobody likes a tax collector, not 
even a pleasantly cheerful one . Nobod)' likes to 
interrupt a trip to buy a phantom product , not 
even from a handsome Adonis or a seductive 
Venus. Hence, companies that are working on 
exotic fuel substitutes which will eliminate the 
need for frequent refueling are heading directly 
into the outstretched arms of the irritated motor
ist . They are riding a wave of inevitability , n<>t 
because they are creating something which is 
technologically superior or more sophisticated , 
but because they are satisfying a powerful cus
tomer need . They are also eliminating noxious 
odors and air pollution . 

Once the petroleum companies recognize the 
customer-satisfying logic of what another power 
system can do, they will see that they have no 
more choice about working on an efficient, long-
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lasting fuel (or some way of deli,'ering prp,sent 
fuels without bothering the motorist) than Ihe 
big food chains had a choice about going into 
the supermarket business, or the vacuum tube 
companies had a choice about making semicon
ductors . For their own good the oil firms will 
have to destroy their own highly profitable as
sets. No amount of wishful thinking can sa,·c 
them from the necessity of engaging in this form 
of "creative destruction." 

I phrase the need as strongly as this because I 
think management must make quite an effort to 
break itself loose from conventional ways. It is 
all too easy in this day and age for a com pan) or 
industry to let its sense of purpose become domi · 
nated by the economies of full production .nd 
to develop a dangerousl)' lopsided product ori· 
entation . In short, if management lets itself 
.drift , it invariably drifts in the direction of think
ing of itself as producing goods and services, not 
customer satisfactions. While it probably will 
not descend to the depths of telling its salesmen , 
"You get rid of it; we'll worry aboul profits," it 
can, without knowing it, be practicing precise
ly that formula for withering decay . The his· 
toric fate of one growth industry :Jfter anot.h er 
has been its suicidal product provincialism . '" h 

Dangers of R&D 

Another big danger to a firm's cont i:nued 
growth arises when top management is wholl y 
transfixed by the profit possibilities of technical 
research and development. To illustrate I Shl J: 
turn first to a new industry - electronics -
and then return once more to the oil companies . 
By comparing a fresh example with a famili ar 
one, I hope to emphasize the prevalence and 
inSidiOusness of a haLardous way of thinkin g. 

Marketing Shortchanged 

In the case of eleclronics, the gre~test dan ger 
which faces the glamorous new companies in 
this field is nOI that they do not pay t llOllgh 
attention to research al!d development, bll t that 
they pay too ",ucn attention to it . And the fact 
that the fastest growing electronics firms owe 
their emine'lce to their heavy emphasis on tech · 
nical research is completely beside the point. 
They have vaulted to allluence on a sudden crest 
of unusually strong general receptiveness to new 
technical ideas. Also, their success has bern 
shaped in the Virtually guaranteed market of 
military subsidies and by military orders that in 
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man y cases actually preceded the existence of 
facilities to make the products. Their expansion 
has. in other words. been almost totally devoid 
of marketing effort. 

Thus. they are growing up under conditions 
that come dangerously close to creating the illu
sion that a superior product will sell itself. Hav
ing created a successful company by making a 

generally bothersome. This is not what the en · 
gineer-managers say. but deep down in their 
consciousness it is what they belie,·e . And thi s 
accounts for their concentrating on what they 
know and what they can control . namel),. prod · 
uct research. engineering. and production . The 
emphasis on production becomes particularly at· 
tractive when the product can be made at de· 

c1ining unit costs. There is no 

Executives concerned with increasing marketing effective
ness will be interested in three other important aspects of the 
problem that are discussed in this issue. See John F. Magee . 
"The LogistiCS of Distribution." page 89 ; Victor P . Buell. 
"Looking Around : Guides to Marketing Planning." page 37; 
and Alfred R. Oxenfeldt. "Multi -Stage Approach to Pricing." 

more inviting wa), of making 
money than by running the plant 
full blast. 

Today the top-heavy science· 
engineering-production orienta· 
tion of so many electronics com
panies works reasonabl y well be
cause they are pushing into new 
frontiers in which the armed page 125. 

superior product . it is ~ot surprising that man
agement continues to be oriented toward the 
product rather than the people who consume it. 
It develops the philosophy that continued growth 
is a matter of continued product in novation and 
improvement. 

A number of other factors tend to strengthen 
and sustain this belief : 

(I ) Brcause electronic products are highlv com
plex and sophisticated. managements become top· 
heavy \\,j th engineers and scientists . Thi s creates 
a selecti"e bias in favor of research and production 
at the expense of marketing. The organization 
tends to "iew itself as making things rather than 
satisfying customer needs. Marketing gets treated 
as a residual activity. "somtthing else" that must 
be done once the vital job of product creation and 
production is completed. 

(2) To this bias in hmr of product research, 
development, and production i~ added the bias in 
favor of dealing with controllaole variables. Engi
neers and scientists are at home in the world of 
concrete things like machines. test tubes. production 
lines. and even balance sheets. The abstractions 
to which thev feel kindlv are those which are test
able or mani'puJatable in the laborator)". or, if not 
testable, then functional. such as Euclid's axioms . 
In short, the managements of the new glamour
growth companies tend. to favor those busin.ess ac
tivities which lend themselves to eartful studv. ex
perimenta~.on. and control - the hard . practical . 
realities of the . Jab, the. shop. the books. 

What gets shortch'anged are the realities of 
the marker. Consumers are"unpredictable. va
ried , fickle . stupid. shortsighted. stubborn . and 

services ha"e pioneered virtual
ly assured markets . The com· 

panies are in the felicitous position of haVin g 
to fill . not find markets ; of not having to dis· 
cover what the customer needs and wants . but 
of having the customer voluntarily COme forward 
with specific new product demands. If a team 
of consultants had been assigned specifically to 
design a business situation calculated to prevent 
the emergence and development of a custom er· 
oriented marketing viewpoint, it could not have 
produced anything better th an the condition s 
just described. 

Stepchild Treatment 
The oil industry is a stunning example of 

how science. technology. and mass productIOn 
can divert an entire group of companies from 
their main task . To the extent the consumer is 
studied at all (which is not much ). th e focus 
is forever on getting information which is de· 
Signed to help the oil companies improve what 
they are now dOing. They try to discover more 
c()nvincing advertiSing themes. more effective 
sales promotional drives . wh at the market shares 
of the various companies are . what people like 
or dislil<e about service station dealers and oil 
companies. and so forth. Nobody seems as inter· 
ested in probing deeply into the basic hum an 
needs that the industry might be trying to satisf) 
a~ in probing into the basic properties of the ra\\" 
material that the companies work with in tryi ng 
to deliver customer satisfactions. 

Basic questions about customers and markets 
seldom get asked. The latter occupy a stepchild 
status . The)" are recognized as existing. as hav
ing to be taken care of. but not worth very much 



real thought or dedicated attention. Nobody 
gets as excited about the customers in his Own 
backyvd as about the oil in the Sahara Desert. 
Nothing illustrates better the neglect of market
ing than its treatment in the industry press: 

The centennial issue of !he A,,,,,,ican Petroleum 
Institute Quarter1r, published in 1959 to celebrate 
the discovery of oil in Titusville, Pennsylvania, 
contained 21 feature artides proclaiming the in
dustry 's grelliness. Only one of !hese talked about 
its achievements in marketing, and that was only 
a pictorial record of how service station architecture 
has changed. The issue also contained 8 special 
section on "New Horizons," which was devoted to 
showing the magnificent role oil would play in 
America 's future . Ever), reference was ebulliently 
optimistic, never implying once that oil might have 
some hard competition. Even the reference to 
atomic en erg)' was a cheerful catalogue of how oil 
would help make atomic energy 8 success . There 
was not a Single apprehension that lhe oil indus
tr)"s afRuence might be threatened or 8 suggestion 
that one "new horizon" might lr,clude new and 
better ways of serving oil's present customers. 

But the most revealing <xarr.ple of the stepchild 
treatment that marketing gets was stm anoth .. spe
cial series of short artides on "TIle Revolutionar,' 
Potential of Electronics ." Under !hat heading thi's 
list of articles appeared in !he table of contents: 

• "In the Search for Oil" 

• "In Production Operations" 

• "In Refinery Processes" 

• "In Pipeline Operations" 

Significantl)" everyone of the industry', major 
functional areas is listed, except marketing. Why' 
Either it is belitl'ed that electronics holds no revo
lutionar)' potential for petroleum marketing (which 
is palpably wrong), or the editors forgot to discuss 
marketing (which is more likely , and illustrates its 
stepchild status) . 

The order in which the fou r functional areas 
are listed also betrays the alienation of the oil in
du stry from the consumer. The industr), is im
pliCitly defined as beginning with the seal'ch for 
oil and ending with its distribution from the re
finery . But the truth is, it seems to me, that the 
industry begins with the needs of !he r.ustomer for , 
its products. From !hat primal poSition its defini
tion moveS steadily backstream to areas of progres
sivel)' lesser importance, until it finall), comes to 
rest at the "search for oil." 

Beginning & End 

The vie\\' !hat an industry is a customer-satis
fying process, not a goods-prodUCing process, is 
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vital for all businessmen to understand . An in
dustr)' begins with the customer and his needs. 
not with a patent, a raw material, or a selling 
skill . Given !he customer's needs, the industr\' 
develops backwards, first concerning itself lI'ith 
!he physical delivery of customer satisfactions. 
Then it moves back further to c,eatinp, the. things 
by which these satisf~ctions are in part achie,·cd . 
HoII' these materials are created is a matter of 
indifference to the customer , hence the particu 
lar form of manufacturing. processing, or \\'h al 
have-you cannot be considered as a vital aspect 
of the industry. Finall)" the industr), mo"~' 
back still further to ~nding the raw materi als 
necessar)' for making its products _ 

The iron)' of some indu;tries oriented tOll'ard 
technical research and development is that the 
scientists who occup)' the high execut;\'e posi 
tions are totall), lInscienti fi c wh en il COmes to 
defining their companies' over-all needs and pur
poses. The)' viohte the nrst two rules of the 
scientifi c metl,od - being aware of and defi n
ing their companies' ploblems, and then del'el
oping testable hypotheses about soll'ing them . 
The)' are scientific 01111' about the con \'enient 
things, such as labontory and product expcri
ments. The reasOl' that th e customer (and the 
satisfaction of his deepest needs) is not consid · 
ered as being "the problem" is not because there 
is any certain belief that no such problem exist s. 
but because an organizational lifetime has con
ditioned management to loo~ in th e oppc.site di
rection . Marketing is a stepchild . 

I do not mean thai selling is ignored . Far 
from it. But ~elling, ~gain, is not marketin g. 
As already pointtd out , sell ing concerns itself 
with the tricks and techniques of getting people 
to exchange their cash for your product. It is 
not concerned with !he values that th e exchange 
is all about . And it does not, as marketing in 
variably does, view the entire business process 
a5 consisting of a tighd )' integrated effort to dis
cover , create, arouse , and satisfy customer needs 
The customer is somebudv "out there" who, with 
proper cunning, can b~ s~parated from his loose 
change. 

Actually , not even selling gets much atten 
tion in SOme technologically minded firms . Be
cause !h~re is a virtually guaranteed market for 
tbe abunJanl Bow of their new products, they 
dol not actually know what a real market is . It 
is as if they li~ed in a planned economy, mOl'i ng 
their products routinely from fa ctory to retail 
outlet . Their successful concentration on prod-
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ucts tends to convince them of the soundness of 
what they have been doing, and they fail to see 
the gathering clouds over the market. 

Conclusion 

Less than 75 years ago American railroads 
enjoyed a 6erce loyalty among astute Wall Street
ers , European monarchs invested in' th.em heav
ily. Eternal wealth was thought to be the bene
diction for anybody who could scrape a few 
thousand dollars together to put into rail stocks. 
No other form of Il ansportation could compete 
with the railroads in ~peed, Bexibility, durability, 
economy, and growth potentials. As Jacques 
Banun put it, "By the tum of the century it 
IVas an institution, an image of man , a tradition, 
a code of honor, a source , of poetry, a nursery 
of boyhood desires, a sublimest of toys, and the 
most solemn machine ' ~' next to the funeral 
hearse - that marks the epochs in man 's life .'" 

Even after the advent of automobiles, trucks, 
and airplanes, the railToad tycoons remained im
perturbabl)' self-confident. If you had told them 
60 yearqgo that in 30 year.s they would be Bat 
on their .backs, broke , and pleading for govern
ment supsidies, they would have thought you 
totall ), demented . Such a future was simply not 
consider~~ possible , It was not even a discuss
able subject, o~ an askaple question, Or a matter 
which any sane person would consider worth 
speculating about . The very thought was insane. 
Yet a lot of insane notions now have matter-of
fact acceptance - f<!r example, the idea of 100-

ton tubes of metal mov,ing sm~\hly through the 
air 20,000 feet above the earth, loaded With 
100 sane and solid citizens . ~asually drinking 
martinis - and they.,have deajt cruel blows to 
the railroads.,' . ' , , 

What specifically must otlle~ companies do to 
avoid this fate? 'What does ,cus~o,mer orienta
tion involve? These questio~~, haye in part bel'l) 
answered by the preceding examples and analy
sis. It would ta~e another artic,le to show in 
detail what is 'req)lhed for specific industries. 
In any case, it should be obvious that building 
an effective custoll)er-oriented company involves 
far more than g~ ~tentions or promo~onal 
tricks ; it involves profound matt~rs". of human 
organization and leadership.. For .the present, let 
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me merely suggest what appear to be some ge" 
eral requirements. 

Visceral Feel of Greatness 
Obviously the company has to do what SUr

vival demands. It has to adapt to the require
ments of the market, and it has to do it sooner 
rather than later. But mere survival is a so-so 
aspiration. Anybod)' can survive in some way 
or other, even the skid-row bum. The trick is 
to survive gallantly , to feel the surging impulse 
of commercial mastery ; not just to experience 
the sweet smell of success, but to ha"e the vis
ceral feel of entrepreneurial greatness. 

No organization can achieve greatness with 
out a vigorous leader who is driven onward by 
his own pulsating ",ill to stlcceed. He has to 
have a vision of grandeur, a vision that can pro
duce eager followers in vast numbers. In busi 
ness, the followers are the customers . To pro
duce these customers, the entire corporation 
must be viewed as a customer-creating and cus
tomer~atisfying organism . Management must 
think of itself not as prodUCing products but as 
providing customer"<'reating value satisfactions. 
It must push this idea (and everything it means 
and requires) into every nook and crann), of the 
organization , It has to do this continuously and 
with the kind of Bair that excites and stimulates 
the people in it. Otherwise, the compan), will 
be merely a series of pigeonholed parts, with no 
consolidating sense of purpose or direction. 

In short, the organization must learn to think 
of itself not as producing goods or ser\'ices but 
as buying cu,tomers, as doing the things that 
will make people want to do business with il . 
And the chief executive himself has the in
escapable responsibility for creating this en\'iron
ment, this viewpoint, this attitude , this aspira
tion . He himself must set the company's style, 
its direction, and its goals. This means he has 
to know precisely where he himself wants to go, 
and to make sure the whole organization is en
thusiasticall y aware of where th at is, This is a 
first requiSite of leadership, for unless he knoll'S 
where he is going, any road will take him there. 

If any road is okay, the chief executive might 
as well pack his attache case and go fishin g. If 
an organization does not know or care where It 
is 'going, it does not need to advertise that fact 
with a ceremonial figurehead . Everybody WIll 
notice it soon enough . 
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HO~I TO USE TH IS DOCUMENT 

This section describes how this guide can be used to serve various purposes and 
also exp l ains the organization of the guide. 

App l ications 

Th is guide may be used in four ways for the following purposes: 

o as a reference guide - to provide a check l ist of 
act lvitles and expected results for developing 
systems 

o as training material - for use in orienting and 
tralning uninitiated users and systems personnel 
in systems development methodology 

o as a source document - to provide a guidel i ne for 
correctly interpreting ROLM system deve lopment 
policies (see Reference 1) 

o as an audit control document - to assure that both 
system development process and t he resulting 
system meet audit services requirements 

Organization of Content 

The main body of t hi s guide begins in Section 4 (Project Organization) in which 
participants and t heir roles in a system development project are outlined. 
Sect ion 5 (System Development Phases) exp l ains the sequence of activities and 
expected resu l ts for each project phase. Section 6 (Project Management) 
specifies project milestones and checkpo ints. The ap pendices conta in general 
information used in system development. 
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2 INTRODUCTION 

Purpose 

This document provides a practical guide for developing inforn~tion 
systems using the methodology specified by the applicable ROLM systems 
development methodology polic ies (see Reference 1). The policy document 
specifies high level systems development requirements and is not intended 
for use in guiding the activities of a system development project. The 
purpose of this document, therefore, is to provide guidelines with enough 
detail in the description of systems development steps to be helpful to 
systems and user personnel in an actual situation. 

Scope 

These guidelines apply to the development of all information systems for 
the internal use of ROLM. 

Definition of Terms 

System - In this guide, an information system (from this point on referred 
to as a ' system ' ) is defined as: 

o a collection of manual and automated rocedures 
t at prov, e a necessary or use u serv,ce. 

A 'system' is therefore distinguished from a 'computer system' because a 
'computer system' refers ~ to automated procedures. This different 
iation is essential to the proper use of the methodology described here. 

Internal controls - refers to all methods and measures adopted to: 

o assure separation of duties 

o safeguard company information and computer assets 

o assure accuracy and reliability of accounting data 

o promote operational effi ciency 

o encourage adherence to prescribed managerial 
policies 

Applicability 

This guide has formalized the system development process only to help the 
reader. This formalization should not imply that this guide applies only 
to l arge-scale formal projects for developing new systems. This guide can 
be equally helpful in developing small enhancements to systems. The only 
difference is that, in a given small enhancement project, very few of the 
activities or results will be applicable, whereas in a large formal 
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project most of the activities and results will be relevant. Therefore , 
in small enhancement projects, using this guide may consist of taking a 
few minutes to see which, if any, of the activities or results are rele 
vant, i.e, using it as a quick reference checklist. On the other hand, 
large projects may be planned to follow this guide very closel y during t he 
course of project. 

References 

1. System Development Methodology, 10/12/81 - ROLM POLICY 

2. System Documentation Style Guide (Being developed) 

3. ROLM Audit Services - audit program 

The relation between this document and the above references are shown in 
Fi gure 1. 

Fi gure 1. Relationship to Referenced Documents 
MN052582 4 
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3 GOVERNING POLIC IES 

The governing policies for system development are specified in Reference 
1. This document is designed to comply with those po l icies. Therefore, 
the methodol ogy described here meets ROLM's Information Systems policies 
and compl i es with the Audit Services requirements. 

MN052582 5 
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4 PROJECT ORGANIZATION 

This section defines the organization and principal participants of each 
systems development project, and describes the specific responsibilities 
assigned to each participant. 

Project Team 

Generally, business information systems cross functional area boundaries; 
therefore, systems development requires participation by one or more 
functional areas. To provide for this, business systems are developed as 
projects and organized to include participants from the various functional 
groups who will be the eventual end users of the new system. These parti~ 
cipants work together as a project team (see Figure 2), in a coordinated 
effort between two smaller teams: the user team, led by the key user of 
the system, and the systems team, led by the project coordinator. This 
subgrouping indicates a differentiation of functions between users and 
systems deSigners; in reality, both teams work together toward the single 
goal of accomplishing project objectives. 

Participants 

Participants of the project team may vary in number from a single user 
team member representing one or more functional areas working with a 
single systems team deSigner/programmer for small~scale projects, to a 
large number of persons sharing project tasks. Whatever the number, the 
primary requisite for membership is that each member must be fully 
authorized to represent their respective functional areas within the 
project; i.e . , their decisions, as related to the business of the project 
must be fully supported by their respective functional area. The general 
categories of project team participants may be summarized as follows: 

o user team - includes key functional and management 
posltlons from areas within the scope of the 
Qs~m 

o key user - a member of the user team who has 
overall responsibility for the success of the 
project 

o systems team - analysts, programmers, operational 
staff, assigned by information systems management 

o project coordinator - assigned by information 
systems management at request of key user to 
coordinate all project activities and manage the 
systems team 

Additionally, participants may be chosen to attend review meetings without 
participating directly in the project (see Section 5, Project Management). 
These would include members from: 

MN052582 7 
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Responsibilities 

Basically, the systems team builds the system for the eventual use of the 
user team, so that the relationship between the two teams has in it many 
elements of a supplier/client relationship. However, both teams work from 
their respective positions to define and carry out project tasks . The 
major roles and responsibilities of these partiCipants may be summarized 
in the following paragraphs. 

User team - While some functional requirements of the system are shared 
by part1cipating areas, each area may also have a unique set of system 
functions. The timing, priority, and resource requirements of system 
functions uni que to one area may not be in harmony with system functions 
common to all areas or unique to other areas. Successfully implementing 
these diverse needs is the primary responsibility of the user team. 
Fulfilling this requirement requires the user team to formulate a clear 
set of overall project objectives, define, coordinate, and prioritize 
functional requirements, and monitor project activity on a continuous and 
regular ba s is to insure that all objectives and functional requirements 
are addressed. Specific functions for which the user team is responsible 
include the following: 

o defines system objectives 

o specifies high level business requirements 

o specifies project justification criteria 

o establishes and controls project scope 

o assures functional completeness and consistency 

o obtains necessary resource approvals 

o establishes desired time table 

o resolves conflicting requirements 

o reviews progress 

o monitors user team membership 

o signs off at completion of major milestones 

Key user - The key user plays a dual role. First, as a member of the user 
team, the key user is responsible for all the user team functions defined 
above. Secondly, the key user has total responsibility for the project 
and for continued operation of the system after project completion. These 
responsibilities may be summarized as follows: 

MN052582 

o initiates the project 

o assures that user team has appropriate repre
sentation 
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o assures that user team attends to the project's 
business in a timely manner 

o assures that user team provides a unified and 
consistent set of business function specifications 
for the project 

Systems team - The systems team builds the system to perform all business 
funct10ns and performs all planned project activities . 

Project coordinator - The project coordinator plays an important role in 
system development. This individual must have the ability and the 
authority to manage the systems team; most importantly, the coordinator 
must be able to communicate effectively with user team members and with 
the key user. The project coordinator also participates in the user team 
in an advisory capacity. Specific functions for which the project coordi
nator is responsible include the following: 

o plans, initiates, and coordinates all activities 
necessary to meet project objectives 

o participates in user team as advisor 

o manages system team 

o coordinates all activ i ties outside project with 
project team 

o assures specifications are met 

o assures development time and cost objectives are 
met 

o assures that all deliverables and milestones are 
met 

The project coordinator must be trained in using the methodology. Conse
quently, the project plan should allow sufficient time for project coordi
nation activities. 

Audit Services - The Audit Services department reviews the system 
development projects to see whether or not adequate internal controls are 
designed into the system. The Audit Services requirements have been 
incorporated into this guide, therefore. if this guide is followed 
properly, requirements would be met . 
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4 SYSTEM DEVELDPMENT PHASES 

Overview 

Project development methodology - Developing systems requires three basic 
elements: 

o methodology 
o techniques 
o tools 

This document addresses only the methodology. This is primarily because 
everyone in the project must use the same methodology or the project 
cannot be effectively planned and controlled. Use of a given system 
development methodology requires practice and prior experience; therefore, 
from a productivity point of view it is necessary to use one methodology 
for all systems and improve it over time. For those reasons this guide 
only addresses the system development methodology that must be common to 
all projects. Techniques and tools, on the other hand, should generally 
be chosen to suit a given task. Therefore, the choice of techniques and 
tools has been left to the individual project coordinator. 

Project phases - The concept of phased methodology described here is 
commonly used in the industry. It accurately models the natural system 
development process adopted by most experienced system developers after 
some trial and error. The approach is to systematically guide the project 
through the following steps: 

o Decide whether or not the project is worth doing 

o Define the specific needs 

o Define how the system should work 

o Build, test and install it 

o Look back and see how well the job was done and 
how the system can be improved 

These steps directly correspond to five phases of development. Figure 3 
shows an overview of major activity categories in each phase and relative 
timeing. The first three phases consist of specific steps to find out the 
answers to more detailed lists of questions, document the answers, review 
them with people who may be affected, and get management approval to 
proceed to the next phase. The fourth phase consists of steps necessary 
to build, test, and install the system. The fifth (final) phase consists 
of evaluating the results achieved, developing a plan for future system 
improvements, and documenting the plan. These five phases are discussed 
in the following paragraphs. A high level overview of major steps is 
shown in Figure 4. To assure proper management reviews and approvals, the 
results of each phase should be reviewed and approved before substantial 
work can begin on the follow-on phase(s). 

MN052582 11 
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Feasibility Study 

Purpose - the purpose of the feasibility study phase is to determine if an 
opportunity is of sufficient value to justify committing the required 
resources. 

Key Results - The key results expected from the feasibility study phase 
are: 

o project organization - identification of the key 
user and proJect team 

o project definition - definition of system objec
tlves and prlmary requirements 

o recommended approach - ranking of alternative 
Solutl0ns and expected benefits 

o project plan - estimation of schedule, time, and 
costs for the overall project . 

Startup - This phase begins when a key user is assigned to investigate an 
lnformation-system related need or opportunity. 

Apyroach - Specific questions guiding the feasibility study include the 
fo low1ng: 

o What is the perceived problem or opportunity? 

o What are the desired end objectives and require
ments? 

o What general solutions should be considered and 
what is the most feasible solution? 

o What are the potential benefits? 

o Who are the participants? 

o What is the total estimated schedule, time, and 
cost of providing a solution? 

o Should the project continue to the next phase of 
development, i.e., functional design and what are 
the schedule, time, and cost of the next phases? 

Ideally, these questions should be asked in the sequence shown above, but 
in general this is not the most practical approach. As in any investi
gation or exploration process, work proceeds by iterating through these 
questions several times. The knowledge gained in each pass through these 
questions provides a better insight into the next pass. This iterative 
process continues until the understanding of t he problem or opportunity 
and the related solutions are clear enough to be present to the manage
ment. 

MN052582 15 



Feasibility Study 

The phase planning chart (Figure 5) shows the sequence of tasks for one 
pass through the process . In reality, two or more passes through thi s set 
of tasks 'may be necessary to achieve the desired results . 

MN052582 16 



£XISTIN& " 

I NITI ATi oN 

J:TA:SIBIL ITy STlll>y pHASe 
PLAf.lNINC> CHA~T 

rlb"f/.~ 5 

10 
1'"<JNCT10N/K. 
J>~.s '6-1"( 

f~~ 



Feasibility Study 

Tasks - The time sequence of t he feasibility phase tasks to answer the 
above questions and achieve the desired results is diagrammed in the phase 
planning chart shown in Figure 5. For convenient reference, the task 
descriptions are listed below in logical sequence rather than time se
quence as follows: 

o project definition 

(1) defining the problem 
(2) defining objectives for solu tion 
(3) defining exclusions to objectives 

o project analysis 

(4 ) 
(5 ) 
(6) 

(7) 

evaluating alternative solutions 
selecting recommended solution 
defining expansion and flexibility consi
derations 
evaluati ng tech nical impact 

o project plan development 

(8) forming the project team 
(9) estimating the schedule, time, and cost 

(10) esti mating system paybacks 
(11) analyzing costs and benefits 
(12) assessing r i sk 
(13) controll ing project records 
(14) conducting general review 
(15) conducting checkpoint review 

For an overall view of tasks versus phases, refer to Figure 4. Each of 
these tasks is described more fully in t he following paragraphs. 

Task 1 - Defining the eroblem - Define the problem so t hat it can be 
c learly understood as 1t 1S perceived by : 

o management 
o functional areas 
o information systems 

To ensure that the definition will accurately portray al l aspects of the 
situation, the following activities can be carried out as part of the 
feasibility study ; 
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o research - invest igate existing practices and 
business processes to identify the specific 
problems or opportunities 

o anal sis - study t he subject area thoroughly 
enoug to accurately identify the causes of the 
problem or the source of the opportuni ty 
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Feasibility Study 

o evaluation - identify the effect of these problems 
or opportun ities 

The subject area should be studied so that the existing situation can be 
accurately assessed. This study usually includes reviewing and document
ing the existing business processes and identifying the particular areas 
that the problem or opportunity addresses. Then, the existing situation 
will be assessed in the context of the identified problem or opportunity. 

Do not direct ly or indirectly suggest a solution to the problem in this 
step. Instead, it is important to comprehend the problem or opportunity 
in a way that allows easy evaluation of candidate solutions. 

Task 2 - Defining objectives for solution - Based on the unde rstanding of 
the problem or opportunlty deflne the following: 

o set of end objectives (end results to be achieved) 
o set of requirements to meet those objectives 

This step will then concisely describe the list of desired end results in 
a few, brief, clear, and easily understood statements. Note t hat an 
existing situation will often impose requirements for achieving the 
desired end results. For example, the objective may be to reduce clerical 
errors. Because of circumstances, the following requirements may be 
imposed: Processing will be in batch mode, the problem should be solved 
in 90 days or less. The objectives and requirements are distinguished 
from solution alternatives in that they are not intended to describe how 
the problem should be solved. Instead, they narrow the field of possible 
solutions, and provide the criteria for evaluating the effectiveness of 
candidate solutions. At the completion of the project, they will be used 
for judging the effectiveness of the final results. 

Task 3 - Defining exclusions to objectives - Define and descr i be any areas 
that are lntentlonal Iy excluded from further consideration. The intent is 
not to develop an exhaustive list of exclusions . Therefore, describe only 
items or subjects that naturally fall within the context of the objec
tives, but in this case are intentionally excluded. Also describe the 
reasons or considerations for excluding each subject. 

Task 4 - Evaluatinr alternative solutions - Identify, describe, and 
analyze general so utlons for achlevlng the objectives by studying each 
applicable solution in sufficient detail to limit the solutions to a few 
serious candidates. To arrive at an accurate description for each solu
tion, analyze each possible solution with regard to the following consi
derations: 

o functional 
o technical 
o financial 
o strategic 

The results of this analysis will provide answers to the following 
questions: 
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o Which basic business functions does the solution 
address and to what degree? 

o How does the solution fit into the division's or 
the ROLM business plan? 

o How does the solution fit into the hardware and 
software environment? 

o How does the solution fit into the information 
systems plan? 

o What are the one-time and ongoing costs? 

o What is the value of paybacks (benefits)? 

o What is the return on investment? 

o What risk factors are associated with this solu
tion? 

The alternative solutions then should be ra nked based on the answers to 
these questions. Appendix C provides a more detailed checklist of 
questions for this purpose. The result of this task will be sufficient 
information for management, users, and systems people to jointly decide 
which solution, if any, should be pursued further. 

Task 5 - Selectina a recommended so lution - Select one of the solutions 
for further cons, eration and deve lop a rationale for recommending this 
particular solution. Document the rationale to relate the analysis of the 
solutions to the project objectives and requirements. 

Task 6 - Defining expansion and flexibility considerations - Consider the 
candldate solut1on 1n relation to possible future requirements, with 
sufficient information to develop a feel for how effective the solution 
would be if anyone of the probable future business or technical scenarios 
were to materialize. These scenarios could include: 

0 changes in the line of business 
0 organizational changes 
0 changes in the way business is done 
0 changes in the volume of business 
0 changes in the hardware and or software environ-

ment 
0 changes in geographic distribution of work 

Usually, future considerations consists of a range of possibil ities rather 
than specific requirements . Therefore, the expansion and flexibility 
considerations provide criteria for anal ysis of the solution alternatives . 

Task 7 - Evaluatint the techni ca l impact - The impact of the recommended 
solutlon on maJor echnlcal elements such as hardware, software, and 
communication faci lities should be evaluated at a high level of 
consideration. 
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Feasibility Study 

Task 8 - Formin
a 

the pro~ect team - Based on the project objectives and 
requl rements , 1 entlfy t e proposed project participants in t he following 
categories: 

o key user 
o user team 
o project coordinator 
o systems team 

See Section 3 (Project Organization) for a description of functions for 
each of these participants. Identify participants in the first three 
categories for the duration of the project. For the systems team, iden
tify only those members who will be active in the feasibility phase. Since 
the recommended solution may not require a project, or may not be specific 
enough to identify the final project organization at this pOint. Propose 
the project team as completely as possible based on the available infor
mation. The key-user, however, must be identified as a prerequisite to 
beginn ing any activity in the feasibility phase (see Figure 5). 

Task 9 - Estimating schedule, ti me and costs - Prepare a schedule 
each of the solutlons, wlth estlmates for project time and costs. 
estimates for the following two categories: 

fur 
Prepare 

o functional design phase only 
o total project 

The functional design phase estimates use firm numbers to provide detailed 
enough data about the next phase to commit resources. Estimates for the 
total project may be rough projections based on limited information. (See 
Appendix B for an estimating technique.) 

Task 10 - Estimatinr system paybacks - Estimate the value of the benefits 
to be galned by lmp ementatl0n of the recommended solution. Generally, 
paybacks are in the following two categories: 

o costs - reduced, eliminated, or prevented 
o value - increased or enhanced 

Si nce these benefits will be contrasted to project costs, they should be 
in dollar units and be as accurate as the project cost estimates. It is 
important to estimate both categories as accurately as possible. While it 
is difficult to predict the value-related benefits, these usually repre
sent the greatest paybacks. 

Task 11 - Anal zin costs and benefits - Compare the project costs to 
payc ec sene 1 s. or most proJects a simple listing of costs, expected 
benefits and risk factors on one sheet of paper should be sufficient, and 
formal financial analysis is not required. On very rare occasions, a 
project may require substantial investment and a simple financial analysis 
may be warranted. 

Task 12 - Assessing risk - Risk in this context refers to degree of 
exposure to factors that may prevent the project from meeting its objec-
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tives. The task is to assess the likelyhood of occurence of one or more 
of the following situations: 

o missing implementation deadlines 
o failing to fulfill required performance standards 
o failing to realize some or all of the anticipated 

benefits 
o exceeding planned cost or resource levels 

A large number of factors could influence the outcome of a project. A 
list of factors to examine in determining the size of the risk are listed 
in Appendix AS (Risk Assessment Checklist). Risk factors for each 
solution should be assessed as part of its characteristics. 

Task 13 - Controlling project records - Establish a project file to 
malntaln sufflclent proJect correspondence, work papers, and documentation 
to show that the project has performed to the functional requirements and 
to record key decisions and assumptions. 

Task 14 - Conducting general review - Refer to Project Management section. 

Task 15 - Conducting checkpoint - Refer to Project Management section. 

MNOS2S82 22 



THIS PAGE IS LEFT INTENTIONALLY BLANK 

MN052582 23 



Functional Design Phase 

Purpose - The purpose of functional design phase is to find out the 
specific business needs and to define, in users language, the functional 
system elements and internal control requirements in sufficient detail so 
that during the next phases specific manual procedures and computer 
programs can be designed to perform the bUsiness functions. 

Key Results - The key results expected from the functional design pha se 
are: 

o definition of functions - a comp lete and accurate 
deflnltlon of buslness functions, a description of 
individual functional elements, and a hi gh level 
description of the proposed system elements in 
relationship to the business fUnctions and to each 
other. 

o operational considerations - description of major 
operatlonal elements 

o installation considerations - description of major 
converSlon and cutover considerations 

o project plan - revised estimation of the project 
schedule, tlme, and cost for project completion 

Startup - This is the second phase of the system development process . It 
begins when management approves the feasibility report and authorizes 
project resources for functional design. 

Approach - The feasibility study phase outlined the problem or opportunity 
and recommended a feasible general solution. The functional design phase 
defines the major business functions within the context of the selected 
general solution. Two categories of questions guide the functional desgin 
effort: 

o general - questions that are answered in general 
terms to achieve functional descriptions and high 
level system diagrams 

o specific - questions that are answered in specific 
terms to prepare functional specifications 

The two levels of questions can be summarized in the following paragraphs. 

General questions - To desgin the functional system with enough detail and 
enough accuracy to aviod the possi bility of substantial revision during 
subsequent project phases, high level overviews of related system elements 
must be defined, charted, and described by answering the following 
questions in general termS: 
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o How are the major system components related to 
each othe r, to data stores, and to inputs and 
outputs? 

o What is the high level process flow between 
computerized and manual procedures? 

o What is the basic organization of each data store? 

o What are the system characteristics relating to 
audit and controls, performance, security and 
reliability, and processing volume? 

o What are the elements of the new operational 
environment (software, hardware , user site 
equipment, telecommunications network, etc.)? 

o How will the current operating mode be converted 
to the new environment? 

o What. qualitative and quantitative personnel 
changes will be required? 

o What are the schedule, time, cost, and resource 
requirements for the total project? 

Since the questions are answered in general terms during this phase, the 
answers may undergo change in the course of the detail design . It is 
important to remember that the functional design phase describes what 
functions will be performed by the system, rather that how these functions 
should be automated. Since subsequent phases will address how the system 
should be automated, the functional design specifications should be 
written in user language . Within th is framework, answers to the specific 
set of questions listed below may be defined to provide the fo undation 
upon which the system will be built. Although some of these 
specifications may also change during the remaining phases , it is 
essential at this pOint to finalize a set of complete and consistent 
answers to serve as a complete and consistent set of function al design 
specifications. 

Specific guestions - Usually a system addresses a set of related business 
functlons. Whl le there is an interplay between these functions, each 
function generally has its own unique input, processing, and output 
requirements. The interplay between functions is accomplished through 
interfaces (i.e. , the output of one function is used as and input to 
another function) or through the sharing of stored data . For these 
reasons, it is helpful, at the onset, to identify and define with a brief 
narrative each of the individual functions. Once the narrative defini
tions of all functions are in place, the following questions must be 
answered i n detail for each function: 

o Wha t are the outputs? 

o What are the inputs? 
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o What are the information flows within the 
function? 

o What interfaces are there between functions? 

o What are the data stores (i.e., files and data 
bases) and what is the data content of each? 

o What specific processes will be performed? 

o What specific manua l processes will be required? 

o What are the schedu l e, time, cost, and resource 
requirements for the detail design phase? 

Similar to the Feasibility study, work proceeds in an iterative manner. 
Generally, it is impractical to answer each of these questions completely 
in one pass. As in any design process, however, work proceeds iteratively 
between higher level design and detail design, with development of each 
providing validation for the other. This iterative refinement process 
continues just enough to define a cl ear, consistent and compatible set of 
functional elements, so that both the users and systems people are at ease 
with how the business fu nctions will be conducted. 

Figure 6 shows the time sequence of activities and their relationships for 
one pass through t he process. In reality, two or more passes through 
these set of tasks may be necessary to achieve an effective functional 
design. 
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Functional Design Phase 

Tasks - The t ime sequence of analysis and definition 
detalled set of specifications is ·shown in Figure 6. 
reference, the task descriptions are listed below in 
rather than t ime sequence as follows: 

tasks to create a 
For convenient 

log i ca 1 sequence 

o definition of functions - Create a conceptual 
framework of al I maJor elements required for 
performing the business functions, by means of the 
following tasks: 

(1) defining business functions 
(2) defining high level information flow 
(3) identifying manual procedures 

o functional specification preparation - Define all 
system elements requlred to meet functional 
requirements by performing the following tasks: 

(4) defining system general characteristics 
(5) defining output specifications 
(6) defining input specifications 
(7) defining system interface 
(8) defining databases 
(9) defining data elements 
(10) defining code va l ues 
(11) defining changes to the existing systems 
(12) defining applicable standards 
(13) selecting a package 

o ~reliminary installation plan preparation -
ropose the scheme for lnstallatlon and explain 

its ramifications, by performing the following 
tasks: 

(14) 
(15 ) 
(16) 
( 17) 
(18) 
(19 ) 

defining the operational environment 
defining system operational impact 
defining test and trial scheme 
defining data conversion provisions 
defining cutover provisions 
defining personnel change requirements 

o project plan revision 

(20) 

(21) 
(22) 
(23) 

revising estimates for project schedule, 
time, and cost estimates 
assessing risk 
conducting general review 
conducting checkpoint reviews 

For an overal l view of tasks versus phases, refer to Figure 4. Each of 
these tasks is described more fully in the following paragraphs. 

Task 1 - Defin in? business functions - A system usually deals with a sub 
set of business unctions. These functions should be clearly identified 
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based on the objectives that were decidied upon in the feasibility study 
phase. Each function must be narratively described in a few consise 
sentences. The definition should only include enough details to convey 
what is done rather than how it is done. When complex elaborate functions 
~involved, it is helprur-to break them down to their sub functions and 
define the sub function. The relationship between these sub functions can 
usually be shown by a hierarchy chart. 

Task 2 - Defining hiqh level information flow - Identify and describe the 
automated and manual processes performed by the system to process the 
inputs and data bases to produce the outputs. Identify and describe the 
computer system elements (programs, sorts, etc.) at a high level suitable 
for planning the scope of required programming. The intent here is to 
break down system functions to logical processing blocks with each element 
described in enough detail to enable program designers to define and 
design the necessary programs during the next phase (detail design). The 
specific items addressed are: 

o system functional structure - Develop diagrams and 
approprlate narratlves to show the relationship 
between computer processing elements and manual 
processes. 

o computer processing elements - Identify major high 
level computer processlng elements (on-line 
processing programs, sorts, utility programs, 
batch programs, etc.) and identify inputs, data 
stores, outputs, controls, and timing for each 
element. 

o information flow - Show the flow of information 
from one system element to the next. 

Task 3 - Identif¥ing manual ~rocedures - Identify and define the manual 
procedures assoclated wlth t e manual processes shown in the high level 
information flow diagrams described above. These descriptions are the 
foundation of the user procedures to be prepared in subsequent phases. At 
this point these descriptions will specify what needs to be done without 
necessarily being specific about who does it or how it is done. The 
specifics of who and how will be aadressed in the-detail design phase. 

Task 4 - Defining system general characteristics - Describe the following 
general characterlstlCS for the system: 
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o performance characteristics - Specify the general 
performance characterlstlcs required to meet both 
user and operational needs. (See Appendix A for a 
general performance items list.) 

o audit and control resuirements - Describe general 
requlrements for easlly relatlng processing 
results to inputs and files, in order to provide a 
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trace mechanism for observing causes and effects 
(see Appendix Ai) 

o security requirements - Describe the general 
requ1rements for establishing controlled access 
for various levels of authority. 

o rocessin volume estimates - Estimate processing 
vo umes 1n teo oW1ng categories for the 
planned life of the system: input transactions. 
on-line transactions. data storage volume. data 
storage accesses rates. volume of outputs. and 
data preparation volume. The estimated volumes 
should. if significant. specify the timing re
quirements associated with the volumes related to 
processing. with any peak periods or critical time 
windows identified. 

Task 5 - Definin out ut s ecifications - Define the major system hardcopy 
reports manua or automate • screens. and microform outputs in detail 
and provide the following information for each output: 

o identification 
o purpose (who uses it. for what. when) 
o format and data content 
o sort sequence and control breaks 
o frequency 
o distribution and availability 
o security 
o retention 
o volume and expected growth 
o balancing controls 
o audit trails 

Final design and ordering of preprinted forms should be deferred to the 
implementation phase. 

Task 6 - Defining inyut saeCifications - Define the major hard-copy inputs 
and screens 1n deta1 • an prov1de the following information for each 
input: 

o identification 
o purpose (who prepares it. for what. when) 
o format and data element content 
o edits and validation criteria and default values 
o security 
o retention (if hard copy) 
o volume. expected growth 
o source/origination mechanism 
o frequency and timing 
o controls 

Final design and ordering of preprinted forms should be deferred to the 
implementation phase. 
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Task 7 - Definin
a 

s~stem interface - Define both the inputs received f rom 
other systems an t e outputs produced as input to other systems, and 
provide the following information for each system interface: 

o identification 
o purpose (when produced or received, what i nforma-

tion, for or from which system) 
o data element content 
o general structure 
o frequency and timing (produced or received) 
o source or destination 
o media (tape, disk, transmission, etc.) 
o controls 
o security 
o retention 

Task 8 - Definin databases- Define the major databases (fi les, data 
stores or manua recor s used in the sys tem, and describe the following 
characteristics in specific terms: 

o identification 
o data element content 

Define the following characteristics in general terms: 

o access type (random, sequential, etc.) 
o access key 
o organizati on or structure 
o access method or technique 
o size or data vo lume and expected growth 
o controls (integrity, security, backup, and 

recovery) 

Task 9 - Defining data elements - Define each data element referenced in 
the outputs, lnputs, and data stores, and provide the following 
information for each data element: 

o identification 
o description 
o value characteristics 
o where used (outputs, inputs, interfaces, and data 

stores) 

Task 10 - Defining code values - Define the specific meaning of values for 
all data elements havlng predefined discrete values that affect the 
processing logic (codes). For each code, provide the following infor
mation: 

o data element identification 
o external code values 
o code description 

Task 11 - Defining changes to existing systems - Usually, creating a 
system requlres some changes ln the eXlstlng systems. The section on 
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interfaces discusses the exchange of data between the systems. In addi
tion to defining interfaces during this phase, it is essential to specify 
the changes that should be made to the existing systems. These changes 
may be viewed as a development process themselves and, therefore, may 
require some or all the steps specified here. In other words, the func
tional design of changes to the eXisting system must be addressed in the 
same level of detail as the system being developed. 

Task 12 - Defining arP1icab1e standards - Identify all standards and 
convent10ns that wil be used 1n the system in either of the following two 
categories: 

o global or division/ department standards 
o conventions and standards specific to the system 

For global or division/department standards and conventions, state only 
those standards and conventions that will not apply to this system. For 
standards and conventions that apply to the-5pecific system, define and 
categorize as shown by the following examples: 

o common algorithms (modules), such as data convert 
routines, rounding, hash coding, currency conver
sion, etc. 

o screen or report headings and footings 

o internal controls, such as record level or field 
level controls 

o error detection and reporting 

o abnormal ending handling, etc. 

The standards and conventions must be clearly specified in th is phase and 
updated throughout the life of the system. 

Task 13 - Selecting a packa~e - For some systems, parts or al l of the 
functional needs can be sat1sfied by an off-the-shelf application software 
package. The deci sion to use a package or not as well as selecting a 
specific package depends on the system functions. Therefore, package 
selection activities parallel functional definition activities. Usu ally 
work proceeds in an iterative between functional definition and package 
calculation, each providing input to the other. In each step some of the 
candidate packages are eliminated. This process continues until all 
functional needs are identified and either package is selected or all 
candidates are eliminated. Package selection includes the following 
sub-tasks: 

o identifying candidate packages 
a evaluating package functional capability 
o evaluating package techni cal characteristics 
o evaluating technical environment necessary to ruh 

the package 
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o defining the package modifications required 
o evaluating the vendor 

Task 14 - Defining system operational environment - Identify the ma jo r 
operatl0nal enVlronment characterlstlcs relatlng to: 

o operating system software 
o programming aids 
o data storage management aides 
o host hardware characteristics 
o user site equipment and facilities 
o telecommunications network and equipment 
o internal controls 

At this point, identify and describe the general characteristics of 
only those elements that are known requirements. Specific 
technical requirements and hardware/software selection criteria 
will be addressed as the system design takes shape in the follow-on 
phases . 

Task 15 - Defining slstem operational impact - Summarize, at a high 
level for advanc ed panning purposes, the computer operational 
requirements during development and conversion and the production 
needs after implementation. The estimates may be at gross levels 
but should identify the best and worst case. The following items 
should be addressed: 

o storage capacity 
o CPU load 
o telecommunications traffic and line load 
o wall clock run / processing times (elapsed time) 
o printer load and elapsed time 
o data preparation load 
o decolating, bursting, and paper handling load 

Task 16 - Developing test and tri al scheme - Define the general high l evel 
scheme for testlng the overal I system and providing user practice 
sessions. The usual test elements are: 

o string and system integration testing 
o user practice sessions 
o parallel period 
o acceptance testing and sign off criteria 

At a high level, specify what types of tests will be required and the 
general sequence of events for performing tests. At this point it i s no t 
necessary to develop specific test scenarios and specifications for the 
test data preparation. This is done in the subsequent phases. 

Task 17 - Def ining data conversion provisions - Define the following 
elements 1n general terms: 
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o conversion scheme - Specify the process for 
convertlng both manual and automated practices 

34 



Functional Design Phase 

from the current environment to the new system 
environment. If any of the existing policies are 
effected or a new policy is implemented, they must 
be defined. 

o data purification - Identify all manual and com
puter files to be reviewed for data complete ness, 
accuracy, compatibility, and consistency for the 
new system to function properly. For each file, 
establish its approximate data volume, define the 
criteria it must meet, and then define the general 
process that it must go through to satisfy the new 
system needs. 

o file conversion - Identify and define in general 
terms all manual or computer files to be con
verted, define the process for transforming the 
existing files to the data stores defined earlier, 
and estimate the data volume of each file as 
accurately as possible . 

o conversion audit and control - Specify the inter
nal control procedures and audit requirements for 
each file to be converted. 

Task 18 - Defining cutover provisions - Specify the general cutover steps 
and sequences of events for startlng the operation of the new system in 
the production environment and terminating the use of the old system. One 
element of cutover is data conversion (Task 14). Cutover usually includes 
the following elements: 

o user transition to new system - general sequence 
of events for uSlng new manual procedures, forms, 
faci l ities, etc. and wrapping up the old ones 

o file conversion - the general timing and sequence 
of events for converting files 

- the general computer 
'=~:i-i~*-7.::7:~7:-::~ and a p 1 an for i n it i a tin g 

o contingency plan - the general contingency 
procedures for backoff 

o old system wrap up - general procedures for 
preservlng old system data, programs, and 
procedures 

Frequently, the cutover scheme influences the way files are converted. 
Occasionally it requires changes to the old system as well as imposing 
requirements on the new system. For these reasons, the cutover scheme 
must be specified in as much detail as possible . The general description 
given here wi l l be used in subsequent phases to develop specific and 
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detail plans for system cutover. This information also provides the 
general requirements and constraints for preparing conversion programs and 
procedures. 

Task 19 - Defining personnel change requirements - Define the personnel 
changes ln 50th user and systems areas ln terms of the following: 

o organizational changes 
o skill requirements 
o headcount requirements 

Task 20 - Revising estimates for eroject schedule, time, and cost - Revise 
proJect estlmates for schedule, tlme, and cost for two level s of detail: 

o detail design rhase - Prepare a plan for the 
upcomlng detal design phase with firm estimates 
of required resources. 

o total eroject - Revise the estimate for the 
remalnlng phases of the project with ballpark 
esti mates . 

See Appendi x B for an estimating technique. Cost estimate should include 
costs for development, conversion, and operation. 

Task 21 - Assessin~ risk - The risk involved in not meeting the project 
obJectives were inltially assessed in the feasibility study phases {refer 
to Feasibility Study Phase discussion}. A similar risk assessment is 
necessary at this time. More specifics are known about the project, 
therefore a more realistic risk measurement is possible. Refer to Appen
dix A5 for risk assessment checklist. 

Task 22 - Conducting general review - Refer to the Project Management 
sectl0n. 

Task 23 - Conducting checkpoint review - Refer to the Project Management 
sectlon. 
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Purpose - The purpose of the detail design phase is to design the computer 
system as well as the operational procedures and the manual procedures 
required to perform the business functions specified during the functional 
design phase. The emphasis during this phase ;s on how the computer 
programs and the manual procedures will work individually and together in 
a total business system. 

Key results - The key results expected from the detail design phase are: 

o system design - design of all system elements in 
deta i 1 

o software overview - identification of all software 
elements 

o system operation - detailed definition of major 
operatlonal elements 

o installation - detailed definition of major 
conversion and cutover elements 

o system testin~ - definition of system test and 
tralnlng requlrements in detail 

o project plan - revised estimation of project 
schedule, time, and cost for project completion 

Startup - This third phase of system development begins when the user has 
approved the functional design specifications and management has approved 
the functiona.l design report and authorized project resources for detail 
design. 

Approach - The previous phase, functional design, defined major system 
functions by describing specific system outputs, inputs, processes, and 
data stores. This phase (detail design) describes how those fUnctions 
will be performed as both computer-assisted functions and manual 
functions. The following two categories of questions will guide the 
detail design effort: 

o old questions - questions previously answered only 
generally or identified with no attempt to provide 
answers 

o new questions - questions to be addressed and 
answered for the first time 

The questions requiring answers under each of these two catagories can be 
summarized as follows: 

Old questions 
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o How are system inputs generated (ie, what are the 
manual processes leading to system inputs)? 

o How are system outputs used (ie, what are the 
manual processes using the system outputs)? 

o How are the inputs, input interfaces, and data 
stores processed to produce new data stores, 
outputs, and output interfaces? 

o How are data stores organized and accessed? 

o What are specific operational environment elements 
(hardware, software, user site equipment, telecom
munications network, etc.)? 

o What specific manual procedures and/or programs 
are needed? 

o What is the plan for going from the current 
environment to the new systems environment? 

o What are the test scenarios and how will testing 
be carried out? 

o What plan will be used for training users and 
operational personnel? 

o What are the schedule, time, cost, and resource 
requirements for the implementation phase? 

New questions: 

o Wha t are the processing functions of each program 
in the system and how does each program fit into 
the system? 

o What are the procedures for operating the system? 

This is the last phase in the development cycle that deals with defining 
what is to be done, and how it will work. The implementation phase will 
use these def initions to actually build the set of specific manual proce
dures, programs, files, and operating procedures required for the final 
installed operating system. Therefore, all specifications developed 
during this phase must be explicit and clearly documented to accommodate 
the building process. 

As in the first two phases, the detail design proceeds with interactive 
interaction between high level and detail design, with each effecting and 
validating the other. Therefore, an effective design is obtained with two 
or more passes through the above questions, with each pass providing 
additional design insight to the ne xt pass. Figure 7 shows the time 
sequence of tasks for one pass through those questions. In reality two or 
more passes may be necessary to design the system. 
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Revision of prior steps - During detail design, some specifications 
developed durlng functlonal design may change or may be further refined. 
although these changes may have been reflected in the detail design, all 
previous documents must be revised to reflect the latest specifications. 
Routine revisions can be expected in the following areas: 

o data elements (programming characteristics added) 
o input/output specifications 
o code values (internal values added) 
o system general characteristics specifications 
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Detail Design Phase 

Tasks - For an overall view of phases vers~s tasks refer to Figure 4. 
For convenient reference the tasks descriptions are listed below in 
logical sequence as follows: 

o EDP sfstem structure design - Define and chart all 
detal ed interactlon between all major elements of 
the proposed system by performing the following 
tasks: 

(1) defining computer system structure 
(2) defining detailed system information flow 

o detailed desirn development - Create detailed 
deslgn for at functional elements and define 
their interrelationship and interaction with the 
following tasks: 

(3 ) 
(4) 
(5) 

(6 ) 
(7) 

(8) 

designing system interface 
designing data bases 
defining and designing specific computer 
programs 
designing all required manual procedures 
crea ting system operational facilities 
specifi cati ons 
performing the capacity analysis 

o implementation ~lan development - Continue to 
develop and reflne plans for implementation, to be 
carried out in the upcoming implementation phase, 
by performing the following tasks: 

(9) developing system operating specifications 
(10) developing a system test and trial plan 
(11) developing system cutover plan 
(12) developing a data conversion facility 
(13) developing a training plan 
(14) reviewing audit and control requirements 

o project plan revision 

(15) updating project schedule, time, and cost 
estimates 

(16) assessing risk 
(17) conducting general review 
(18) conducting checkpoint review 

Task 1 - Defining computer s~stem structure - To develop a high level view 
of the computer system functlons, prepare a chart showing all major 
modules and programs and their relationships. 

Task 2 - Defining detailed system information flows - Prepare a set of 
detailed diagrams and assoclated narratlves to show the information flows 
through all the system components. Include inputs, programs, files and 
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data bases, outputs, interfaces, manual processes, and the relationships 
among those elements. Identify all major internal control points. These 
diagrams, which are the detail exploded view of the high level information 
flowcharts prepared during the functional design phase, should provide 
both a user's and technical view of the system. 

Task 3 - Desi nin s stem interface - Specify the source or destination, 
me 1a tape, 1S , etc . to e use, and required controls for all system 
interfaces defined during functional design . The functional 'design phase 
defined the interfaces and their data content primarily from the user's 
view. This task augments that definition with the following technical 
details : 

o access type (random, sequential, etc.) 
o access key or keys 
o detailed data record and set layouts 
o ed it and validation requirements 
o detailed data store organization and structure 
o specifi c access methods or techniques 
o specific controls (integrity, security, backup , 

and recovery) , 
o estimated storage size and access frequency 

Usually, creating a system requires some changes in the existing systems . 
In addition to defining the interfaces, it is essential during thi s phase 
to design whatever changes should be made to the existing systems . These 
changes may be viewed as a development process of their own and, 
therefore, may require some or all the steps specified below. That is, 
the detail design of changes to the existing system must be addressed in 
the same detail as the system being developed. 

Task 4 - Designing data bases - The functional design identified the da t a 
bases and descr1bed the1r data content, access type , and general organi
zation. For this task, design specific files, data stores and manual 
records (files) by specifying for each data store the following technical 
deta i1 s: 
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o access type (random, sequential, etc.) 
o access key or keys 
o detailed data record and set layouts 
o detailed data store organization and structure 
o specific access methods or techniques 
o specific controls (integrity, security , backup, 

and recovery) 
o estimated storage size and access frequency 

Include 

o identificat ion 
o function or purpose 

and 
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o input files and data bases 
o output files and data bases 
o transactions processed (batch and screen handling) 
o tables used 
o calculations performed 
o console message or operator interventions 
o abnormal endings 
o edits performed 
o calling programs 
o called programs or subroutines 
o reports produced 
o special performance or technical requirements 
o exception handling (error messages and conditions) 
o security and other controls 

If a program consists of two or more smaller modules, provide the same 
information for each module and describe how the modules are to be 
combined to make up the program. Note that good design techniques will 
simplify program definition. If programs are properly designed, only a 
few of the above elements will apply to each module. Usually the descrip
tion of these elements for a given program or module requires only one 
8t x ll-inch sheet of paper. 

Task 6 - Designin~ all reauired manual procedures - For each manual 
procedure ldent l fled andescrlbed durlng the functional design phase, 
define each procedural step in terms of the following elements: 

o What is the purpose of each step? 
o What are the inputs and outputs of each step? 
o When is each step done or what other steps led to 

this step? 
o Which department, function, or area is responsible 

for each step? 
o What are the sequence of steps for each procedure? 

Task 7 - Creating sfstem operational facilities specifications - Determine 
all hardware and so tware requirements for the operatlng environment 
elements identified in general terms during the functional design phase. 
Also develop a detailed plan for installing and testing the ha rdware, 
software, and telecommunications network. Certain elements, such as pro
gramming too l s, languages compilers, and data store management aids, are 
needed in the beginning of the implementation phase; consequently, they 
must be installed and tested during detail design. 

Task B - Performing the capacita analysis - For each system element, 
speclfy the estlmated volume an frequency of each element (eg, inputs, 
outputs, files, etc.). Conduct a detailed analysis of the volume of 
activity, processing load, and storage needs to determine the ability of 
the operational environment to accommodate the required production 
volumes. Include the fol l owing items: 

o storage capacity 
o CPU load 

MN052582 44 



Detail Design Phase 

o telecommunications traffic and line load 
o wall clock run with processing times (elapsed 

time) 
o printer load and elapsed time 
o data preparation load 
o decolating, bursting, and paper handling load 

The analysis should account for peak periods and future load changes. 

Task 9 - Developing s~stem operating specifications - Specify the elements 
requlred to operate t e computer system ln the production environment, 
including the following: 

o input control 
o output control 
o backup and recovery 
o security 
o sequence of jobs to be run and their input/output 
o run and recovery procedures 
o operator interactions 
o run to run controls 
o timing and schedules 

These specifications will be used during the implementation phase to 
document specific operating instructions and procedures. 

Task 10 - Developing a system test and trial plan - Describe and plan the 
tests and test procedures to be used to verlfy that the system functions 
correctly and according to specifications. Usually a period of operation 
is planned when both the old system and the new system are operated in 
parallel. If such parallel testing is foreseen, develop a general set of 
plans and controls during detail design. These plans are made specific 
during the implementation phase as part of the cutover plan. For each 
type of test, specify the following items: 

o test purpose 
o test criteria 
o how the test will be conducted 
o by whom the test will be conducted 
o when the test will begin and end 
o what type of data will be used for testing 
o what preparation is required for testing 
o signoff criteria 

Task 11 - Developing a system cutover plan - To develop a specific plan to 
phase ln the new system and phase out the old system, begin with the 
general scheme for bringing up the new system environment developed in the 
functional design phase. Plan the specific details for the following 
activities: 
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o cutover hrovisions - time and date for cutting 
over eac speclflc transaction, procedure, etc . 
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o file conversion - timing and specific procedures 
tor convertlng files 

o startup procedure - specific computer operational 
procedures and plans for initiating the new 
computer system 

o contin1ency - specific contingency procedures for 
backof 

o storage - specific procedures for preserving old 
system elements 

Task 12 - Developing a data conversion facility - Define and design 
speclflc programs and detalled manual procedures to purify and convert 
files and data as specified during the functional design phase . Fre
quently, conversion requires building a small system to be used only once. 
Therefore, defining and designing a data conversion facility may require 
activities similar to those for defining and designing the main system, 
except that these activities will be on a smaller scale and without long 
term usage considerations. The conversion design specifications should 
include: 

o inputs 
o outputs 
o files 
o data bases 
o programs 
o manual procedures 
o internal controls 

Task 13 - Developing a training plan - Develop a high level plan for 
tralning the system users and operators. This plan, after refinement, 
will be used during the implementation phase to actually train the use rs 
and operational staff. 

Task 14 - Reviewing audit and control re9uirements - Audit and control 
requirements are designed lnto all lndivldual elements of the system as 
part of tasks 3, 4, 5, 6 and 9. To verify that system internal controls 
are adequate, an overall review should be conducted. This review will 
insure that: 

o adequate controls are designed into each system 
element 

o overall controls across system elements are 
complete and consistent 

This review should be conducted as often as necessary during the detail 
design phase to assure that reasonable internal controls have been 
planned. 

Task 15 - Updating eroject schedul e , time 1 and cost est imates - The 
project schedule, tlme, and cost were estlmated durlng the fea sibi l ity 
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phase and later refined during the functiona l design phase . This is the 
last time that the project schedule, time, and cost will be rev ised. 

Task 16 - Assessing risk - During the f i rst two phases the risk of not 
meetlng the project i s assessed. Similarly during the detail de sign phase 
potential risk factors should be reviewed and their impact (if any) should 
be assessed. Refer to Appendix A5 for a list of risk factors. 

Task 17 - Conducting general review - Refer to the Project Management 
sectl0n. 

Task 18 - Conducting checkpoint review - Refer to the Project Management 
section. 
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Purpose - The purpose of the implementation phase is to program and test 
the computer system, write the manual procedures, train the users, demon
strate that the system can perform the specified business functions, and 
install the system in a production environment. 

Key results - The key results expected from the implementation phase are: 

o fully functional tested computer system and asso
ciated documentation 

o documented procedures for manual processes, compu
ter operation, and use of computer system 

o trained user and operational personnel 

o complete and consistent set of startup computer 
files and manual records 

o insta ll ed and tested user location equipment, 
facilities, and telecommunications network 

Startup - This fourth phase of the system deve lopment process begins when 
management approves the detail design results and authorizes resources for 
implementation. 

APtrOach - The work that needs to be done during this phase has been 
de lned and documented in the past three phases with a complete, consis
tent set of functiona l specifications describing all proposed manual and 
automated procedures and a set of detailed technica l design specifications 
required for computer programming. The implementation phase will use 
these completed spec i fications to write and test all computer programs and 
al l interactions between automated and manual procedures. The emphasis 
during this phase is on getting a large number of highly interrelated 
tasks done. Usually, additional people join the project in this phase who 
may not be familiar with the project. Frequent detailed reviews, tests, 
and walkthroughs are necessary to assure that the specifications are being 
interpreted correctly and the individual tasks are being coordinated. The 
time sequence of tasks and the i r relationships are shown in Figure 8. 
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Implementation Phase 

Tasks - Figure 4 shows the phases versus tasks. For convenient reference, 
the tasks are listed in logical order as follows: 

o system design and documentation 

(1) developing computer programs 
(2) documenting manual procedures 
(3) preparing operational documentation 

o system implementation and documentation 

(4) installing the operational environment 
(5) installing programming tools 
(6) developing conversion facilities 
(7) preparing user documentation 
(8) training user personnel 

o sys tem testing and documentation 

(9) preparing a detailed test plan 
(10) testing system operational environment 
(11) unit testing computer programs 
(12) performing string testing 
(13) performing integration testi ng 
(14) i nsta l ling the system 

Task 1 - Developing computer programs - Develop all computer programs 
speclfled durlng detall deslgn. 

Task 2 - Documentin~ manual rrocedures - Document all the manual proce
dures speclfled durlng detal deslgn in a form that will clearly guide 
personnel in performing their functions in a production environment. 
These will be included in the final user documentation (see Task 7). 

Task 3 - Preparing operational doclJmp.ntation - Document all procedures for 
operatlng the computer system, includlng the following operational 
elements: 

o control of inputs and outputs 
o run procedures for batch jobs 
o startup and shutdown procedures for on-line 

applications 
o data store backup and recovery 
o special handling 
o exception handling 
o data preparation procedures 
o run-to-run controls 

Task 4 - Installing the operational environment - Install the specific 
hardware, software, telecommunlcatl0ns network, and user site equipment 
specified during detail design. 

Task 5 - Installing programming tools - Install and test all programming 
tools or data management tools. 
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Task 6 - Developing conversion facilities - Develop all programs and 
manual procedures necessary for a conversion according to the conversion 
plan specified during detail design. 

Task 7 - preparinr user documentation - Prepare all user documentation for 
lncluslon ln theollowlng documents : 

o user's guide 
o training manual 
o training materials package 

Task 8 - Training user and 0rerations personnel - Train user personnel in 
the use of the system to per orm buslness functions. Train operations 
personnel in production environment operation of the system. The follow
ing tasks are required to complete this training: 

o Identify trainees 

o Refine the training plan initially prepared during 
detail design 

o Develop training materials and methods for 
hands-on practice sessions 

Test user's and operations performance during training and revise t he 
procedures and system as necessary. As much as possible, training should 
use actual production procedures and facilities. Although training is 
more effective with a totally tested system, frequently this is not 
practical. Since training in a non-tested system usually uncovers proce
dural and computer system dysfunctions or problems, the training plan 
should allow for troubleshooting. Usually, system parallel testing (if 
planned) provides good opportunities for hands-on practice sessions. 

Task 9 - pre~arin~ a detailed test plan - Detail test plans were developed 
during detai deslgn phase as the system test and trial plan. During 
implementation, the following activities will be required: 

o Develop specific test sequences 

o Develop test data 

o Develop a detailed test plan identifying sequences 
of events, timing, and responsibilities 

Task 10 - Testing the operational environment - Test the hardware, 
software, telecommunications network, and user site equipment of the 
system operational environment (see Task 4). 

Task 11 - Unit testing computer programs - Test all individua l programs. 
as they are developed. 

Task 12 - Performing string testing - Perform string testing to ensure 
that individually tested programs will work together in sequence to 
perform system functions. 
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- Perform integrated systems 
-r;-=:r~:--:-=::,::-:,,:;:,::,;:,:,r""trr:e~tC:e';s=-t':';p=r.a:-:n:=,,:;.p.:.a:isil- 9) to ensure that all programs 
can work together as a total computer system and that the system is 
capable of interfac i ng with all other relevant systems. 

Task 14 - Installin~ the system - Final system installation consists of 
three major activitles as To llows: 

o conversion of all files needed for new system 
startup and initialization of new system files 

o beginning to use the system in production and 
ceasing to use the old system 

o monitoring production operation of the new system 
until it has stabilized both from users viewpoint 
and from technical viewpoint. 

Usua lly system installation requires a very large number of tasks that 
must be accomplished in a short period of time. The relative sequence of 
these tasks and their timing is important to successful installation and 
operation of the system . Because of this, it i s necessary to develop a 
detail plan for these activities. This plan should spell out every task, 
responsible person, timing, verification of results, and a backup contin
gency. 

MN052582 53 



Implementation Phase 

THIS PAGE IS LEFT INTENTIONALLY BLANK 

MN052582 54 



Post-Implementation Review 

Purpose - The purpose of the post-implementation review phase is to 
develop a plan for implementing future system enhancements, review and 
assess system operation in relation to objectives and requirements, and 
evaluate the effectiveness of the development approach. 

Key results - The key results expected from the post-implementation review 
phase are: 

o evaluation of system performance relative to 
objectives and primary requirements from users 
perspective 

o evaluation of development process relative to the 
project plan 

o fully developed plan for system enhancements 

Startup - This fifth and final phase of the system development process 
beg1ns when the system operation stabilizes in its production environment 
and terminates when the key user signs off the project as completed. 

Approach - During this phase, system performance is reviewed from both t he 
users and the computer operations point of view in relation to the ini
tially defined project objectives and requirements. Additionally, any 
desired enhancements to the system are also evaluated and decided upon. 
Frequently, during the earlier development process and continuing into the 
first few weeks of operation (ie, the shakedown period), certain features 
or improvements are intentionally or unintentionally deferred for future 
implementation. Deferment usually results in a list of unprioritized 
enhancements composed of end-user functional features, operations fea
tures, and technical improvements. The focus of this post-implementation 
review is, consequently, to determine and document the answers to the 
following questions: 

o How can future projects benefit from what was 
learned during this project? 

o What future enhancements are needed? 

This review is usuall y more effective when done after the shakedown peri od 
is completed, ie, after the system has been operating in a stable 
condition for a period of time. This time may vary from a few weeks to a 
few months, depending upon the complexity of the system environment. 

Tasks - Post-implementation usually proceeds as two parallel efforts, 
focusing first on the development of an enhancement program and secondly 
on project review. A third effort is involved in gathering together and 
completing any uncompleted project documentation for inclusion in the 
prOj ect history manual. As shown in Figure 9, these efforts are treated 
separately as the following tasks: 
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(1) prepar~ng the system enhancement plan 
(2) preparlng the system performance report 
(3) signing off project 

The specific tasks for the post-implementation review are described in the 
following paragraphs. 

Task 1 - Preparing the system enhancement plan - Develop and document a 
general plan wlth WhlCh to lmplement the items appearing on the deferred 
enhancements list. Include the following items in the plan : 

o a documented definition of each enhancement 

o prioritization of all enhancements 

o an estimated schedule, time, and cost for each 
enhancement 

o a time-phased plan for implementing all enhance
ments 

This plan is used as the governing document for any system improvement ; 
consequently, all desired changes, if possible, should be incorporated 
into this plan during the post-implementation period. 

Task 2 - Preparing the system performance report - Prepa re the system 
performance report to lnclude an evaluatlon of system performance, an 
evaluation of the effectiveness of the system development process, and a 
summary of conclusions and recommendations for use in future projects. 
System performance should be evaluated in terms of the following 
questions : 

o How well does the system meet the user functional 
needs? 

o Are the results timely? 

o Does the user understand the system and use i t 
effectively? 

o To what degree have anticipated benefit s and pay
backs been realized? 

o How well does the system fit into its operational 
envi ronment? 

o How well and to what degree does the system meet 
each objective or requirement? 

The system development process should be evaluated in terms of the 
following questions: 
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o How did the estimated project schedu le, time, and 
cost for each phase compare with the actuals for 
each phase? 

o How valid or applicable were the standards, con
ventions, or methods used in the course of the 
project? 

o How effective were the project team, user team, 
system team, and project participants i n fu l fill
ing their assigned responsibilities? 

o How adequate were the resources (systems and user 
personne 1, computer time, fac il it i es, etc.) 
allocated for project use? 

Any conclusions and recommended actions should be included as a brief 
statement in the Conclusions section of the report. 

Task 3 - Signing off project - Obtain signoff from the key user and user 
teams for completion of the project. 
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6 PROJECT MANAGEMENT 

Requirements for managing a systems development project are numerous and 
their discussion is outside the scope of this guide. The three aspects of 
project management discussed are: 

o reviews conducted at project milestones 
o control of project records 
o control of system elements 
o progress reporting 

Project Milestones 

System development is managed by conducting periodic reviews and preparing 
progress reports throughout the project to verify the project status and 
the results of development in terms of the established project milestones 
summarized in Table 1. The three management mechanisms are: 

o general review meetings 
o checkpoint meetings 
o progress reports 

Each of these are described in the following paragraphs. 

General Review Meetings 

General reviews provide a mechanism for presenting project information to, 
as well as inviting comments from, all personnel who may be affected by 
the project. In these sessions, all users and information systems 
departments formally review the system elements in detail to ensure that 
the system meets the needs and is consistent and compatible with existing 
and planned systems, as well as with the total information system environ
ment. 

Purpose - The general reviews are guided by the following basi c purposes: 

o to assure that key system information has been 
adequately communicated to all who need to know 

o to allow important issues to be raised, docu
mented, and addressed in a timely manner 

The user team is responsible for resolving all important issues raised in 
the general review. Any issues that cannot be resolved by the user team 
should be documented in the phase documents and addressed as the next 
checkpoint meeting. 

Participants - Selecting participants for the general reviews is an 
lmportant responsibility. Primary participants are those who may not ha ve 
been intimately involved in the project, since those who are closely 
involved with the project are expected to get their information in other 
ways. Participants are generally selected from the following areas: 
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o user departments affected by the system 
o information systems departments 
o Corporate MIS 
o Internal Audit Departments 
o key project team members 
o Communication Services Department 

Freduency and timing - Each of the five system development phases will 
con uct at least one general review (see Table 1). This is a minimum 
requirement and may not be adequate. The project should plan additional 
general reviews during the development process, if required. The timing 
and frequency of these reviews are usually decided by the project team and 
depends on the type of project activity being reviewed. Any of the 
following groups can also request a general review: 

o user departments affected 
o department system managers 
o Corporate MIS 
o Internal Audit 

Meeting format - The format of the review meeting should be tai lored to a 
specific case and audience. Usually the review consists of a presentation 
followed by a discussion period. The discussions should only be used to 
stimulate comments and raise important issues. They should not be used 
for resolving issues or solving problems . Therefore, as soon as an 
issue/problem is clearly understood, the discuss ion should continue to the 
next subject. Problems and issues should be resolved outside these 
reviews. 

Feedback - Participants may provide verbal or written feedback during the 
reVlew or shortly afterwards. The project team must confirm feedback 
information with the appropriate people when necessary. Major issues must 
be clearly documented. The responsibility for documenting these issues 
should be assigned in the review meeting. 

Checkpoint Reviews 

Checkpoint meetings allow the management to review major projects at t he 
conclusion of each major phase of development (see Table 1). 

Purpose - The four basic purposes for this checkpoint review are: 
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o to inform management of project status 

o to resolve issues that require management 
direction 

o to obtain additional management direction 

o to obtain formal management approval 
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Phase 

Feasibility 
Analysis 

Functional 
Design 

Detail Design 

Implementation 

Post-Implement-
ation Review 

Reguired Milestones 

o General review 

o Feas i bil ity 
checkpoint 

o General review 

o Functional 
design 
checkpoint 

o General review 

o Detail design 
checkpoi nt 

0 Convers i on 
cutover 
general review 

o General review 

o Sign-off 

Table 1. System Development Milestones 

Timing 

End of phase 

After general 
review 

End of phase 

After genera 1 
review 

End of phase 

After general 
review 

Any time 
during the 
phase 

End of phase 

After general 
review 

Preregu isites 

Two weeks after 
required documents 
are distributed 

Two weeks after 
required documents 
are distributed 

Two weeks after 
required documents 
are distributed 

Two weeks after 
required documents 
are di stributed 

Two weeks after 
required documents 
are distributed 

Two weeks after 
required documents 
are distributed 

One week after 
cutover plan is 
distributed 

One week after 
required documents 
are distributed 
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Signoffs 

Users, 
Audi t 
serv ices 
rev i ew 

Users, 
Audit 
serv ices 
review 

Use rs , 
EDP, 
Audit 
serv ices 
review 

Users, 
EDP, 
Audit 
services 
review 

Users, 
Audit 
servi ces 
review 



The information purpose of the checkpoint is always there, but other 
purposes mayor may not be predetermined. In other words, the project 
team cannot always detect issues or see the need for a mid-course direc
tion realignment without management involvement and input. Therefore, the 
checkpoint may be problem revealing as well as problem solving. In 
attempting to resolve perceived issues and setting new directions, i t may 
instead raise new issues and point out the need for alternative redirec
tion. 

Participants - The primary participants of the checkpoint meetings are : 

o appropriate level managers 
o user team members 
o project coordinator 
o department systems managers 
o Corporate M.I.S. 

Other participants may be specifically invited by one of the primary 
participants . 

Frequenc~ and timing - Three checkpoints are 
of the flrst three phases of the development 
projects may require additional checkpoints. 
discretion of the key user or the department 

planned to be held at the end 
process (see Table 1). Some 
These will be planned at the 

systems managers. 

Meeting format - The checkpoint meet i ngs include a presentation and dis
CUSS10n . The general agenda is : 

o purpose of checkpoint 
o presentation of information 
o discussion and questions 
o actions requested from management 
o recap of act i on items and decisions 

Feedback - The primary feedback from checkpoint reviews is managemen t 
approval or disapproval provided by means of the checkpoint completion 
forms specified in Appendix A4 . The approvals represent agreement betwee n 
all participating functional areas on all major and important matters 
relating to the project. No other feedback is required unless specific
ally requested on a specific item. The project team should confirm the 
relevant information from the checkpoint feedback with the appropr iate 
people, if necessary. Major issues must be documented . 

Unresolved issues - The checkpoints and resulting approval s are the mos t 
lmportant ml1estones in the project. If important and significant changes 
are required after the checkpOint approval, the project team should 
attempt to reach an agreement on whether to include the changes or not. 
If the project team decides to make changes to approved specifications, 
the key user will inform the management and determine if another 
checkpoint is needed to obtain approvals . On rare occasions when the 
project cannot reach an ag reement in a t imely manner, the key user will 
use existing management channels to escalate the matter to the appropria te 
levels (including division management if necessary) for clear resolution. 
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Project development will continue to proceed according to the agreements 
of the last checkpoint until changes to these agreements are approved 
through the existing management channels. Timely resolution of issues is 
essential to the success of the project. Everyone involved must make 
every effort to resolve all unresolved issues as quickly as possible. 

Project Records Control 

Sufficient project correspondence. work papers. and deliverables are to be 
maintained to show that the objectives of the project have been met and to 
document key decisions affecting the project development. A designated 
project file (in the possession of ROLM if an outside contractor is 
involved) should include the following: 

o a record of all project correspondence 

o a record of the project and user organizations and 
changes to these organizations 

o a copy of the original feasibility analysis. 
functional design. and detail design deliverables 

o a record of the changes made to the feasibility. 
functional design and detail design deliverables 

o a record of project development and conversion 
plans and major changes to these plans 

o a record of all signoffs. along with a 
walk-through foils and handouts of checkpoint 
reviews . 

System Elements Control 

The project coordinator must establish. maintain. and assure adherence to 
good procedures for : 

o control the project documents. work papers. 
correspondence. etc. 

o control of programs 

o control of specifications. and manual procedure 
changes 

o control of test facilities and test data 

o separation of test environment from production 
env ironment. 

Progress Reports 

The formal documents specified for each phase are the primary tools for 
communicating the results of development. In addition to these end
result oriented documents. each prOject needs to inform all project 
participants as well as those outside of the project who have a need to 
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know but are not direct participants. This communication is accomplished 
by means of regularly published progress reports, prepared by the project 
coordinator or the key user and addressed to the user team, with copies to 
systems team members and to all those with a need-to-know who are outside 
the project. 

Purpose - The progress report serves the following purposes: 

o informs the project team of progress being made by 
the various participants 

o provides the agenda for user team meetings 

o provides a chronological record of key consider
ations and decisions that have guided the direc
tion of the project (essential for the continuity 
of the project) 

o serves as an information bulletin of major project 
activities for key members of divisions who are 
not direct participants in the project 

o triggers the project coordinator and key user to 
regularly review the project at an overall level 

o assures the project team that important issues are 
being addressed at the proper responsibility 
levels 

Content - The progress report will contain the following information: 

o key accomplishments for the period ending 

o remaining problems or unresolved issues affecting 
the project's progress 

o planned key activities for the coming period 

o antiCipated problems requiring user team attention 

o recommendations for resolving unresolved issues 

o brief description of key decisions that can set or 
al ter the direction of the project 

Frequenc¥ and timing - The frequency of this report is determined by the 
degree 0 project activity. A regularly published biweekly report is 
desirable. 
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Appendix Ai 

GENERAL SYSTEM CHARACTERISTICS 

Introduction 

Certain system elements are so general in nature that they apply to many 
of the system functions and features. These elements, referred to as 
"general characteristics", fall into the following four basic categories: 

o audit and control 
o performance 
o security and reliability 
o processing capacity 

Of these, the requirements relating to the two categories of audit and 
control characteristics and performance characteristics are specified in 
the functional design phase. During the detail design phase, these 
characteristics can be designed into each element of the system. The 
following paragraphs provide brief discussions of each of these two 
categories. 

Audit and Control Characteristics 

Internal controls for each of the system elements have been specified in 
the main body of this document . Audit, as used here, refers to the 
"seethrough" qual ities of the system, that enable the programmers and/or 
users to: 

o trace in uts - positively identify all t he effects 
o lnputs add, update, deletes, and inquiries) 
and trace them to their origins 

o trace file changes - observe the cause and effect 
relatlonshlps between inputs, files and data 
bases, and outputs 

o verify validity - observe certain intermediate 
results of data manipulation or calculation in 
order to verify the validity of the algorithms 
used 

These characteristics are usually implemented with a set of logging 
mechanisms and reports designed to give users and systems personnel the 
ability to easily see through the system, research problems, and trace all 
changes in the system data to their origin. 

Note - Financial and accounting audits may be considered a specific system 
function and should be explicitly defined with whatever audit character
istics are required in addition to these general characteristics. 
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Reference 3 specifies the internal controls required by the Audit Services 
department. 

Performance Characteristics 

System design requires that consideration be given to a large number of 
performance related factors . While it is desirable to meet all these 
requirements, doing so is not practical in most cases. Designing perfor
mance into a system requires a large amount of resources and time . 
Therefore, the characteristics outlined below must be specified judi
ciously and realistically. Typical performance factors are listed in the 
following paragraphs: 

User related - User related performance characteristics include the 
followlng: 

o ease of use 
o convenience 
o ease of training and learning effort 
o functional flexibility and enhanceability 
o user level controllability 
o on-line response time 
o batch turnaround time 
o recoverability from various errors 
o invulnerability to user errors 
o consistency with other systems 
o compatibility with other systems 
o data security and reliability 
o self checking capability 
o data and transaction capacity 

Computer operations related - Computer operations related performance 
characterlstlcs lnclude the following: 

o ease of operation 
o operational reliability 
o automatic operational recovery 
o operational controllability 
o invulnerability to operational errors 
o computer resource usage efficiency 
o degree of manual operator intervention required 

proframming and maintenance related - Programming and maintenance related 
per ormance characterlstlcs lnclude the following: 

o level of program self documentation 
o maintainability of program source 
o vulnerability to programming errors 
o maintainability of file structure 
o adherence to standards and conventions 
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Appendix A2 

A METHODOLOGY FOR ESTIMATING MANPOWER SIZE 

Introduction 

What is the scope of effort required to make the proposed system opera
tional? This basic question is always asked of the Information Systems 
Department whenever a major system development effort is being considered. 
The question asks for: 

o How many man-months will be required? 
o How long will it take? 

The body of this appendix addresses only the man-time estimate. 

Validity - The estimating guidelines and percentages used to arrive at 
thls estimate are based on broad and varied experience. Still, they 
should not be taken as hard rules. Their use must be modified, whenever 
possible, with the knowledge and application of pertinent specifics. With 
repeated use, they should be refined to better fit each given system 
development environment. When possible, a comparison should be made 
between estimates prepared by this method and actual figures collected 
from any previous similar development effort. In analyzing this compar
ative data, the methodology should be used as a checklist to help deter
mine what is and is not included in the figures. 

Staffing considerations - Though the methodology addresses the staffing 
requlrements of both EOP and user representatives who will have specific 
system development responsibilities, the following five groups of 
personnel are not included in the resultant estimates: 

o conversion transcription personnel 
o machine operators 
o maintenance group programmers 
o interface programmers 
o user personnel not contributing to the development 

effort 

Reasonably low rates of personnel turnover, sick leave, personal business, 
and vacation time are alreadY accounted for. 

Gross Estimate Calculation 

To make a gross estimate of the total effort, first make a rough estimate 
of the man-time required to execute the functional design phase. Once 
this is available, the approximate size of each of the other development 
phases can be derived using the percentages shown in Table 1. 

This methodology is based on a more detailed document entitled "A METHOD
OLOGY FOR SIZING THE SYSTEM DEVElOP~lENT EFFORT". The full text of this 
document is available from the Corporate MIS staff. 
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Development Phase Percentage 

Feasibility Phase 7% 

Functional Design Phase 16% 

Detail Design Phase 18% 

Implementation Phase 52% 

* Post-Implementation Review Phase 7% 

* The post-implementation review phase includes 
shakedown and production monitoring after 
implementation but before signoff. 

Table 1. Apportionment of Man Time 

To develop the gross estimate, you must provide an answer to each of the 
following three questions: 

o Which other systems will be affected? 
o Which departments will be affected? 
o What application processes are to be addressed? 

For each system directly affected by the new system, allocate one man
month during the functional design phase. For each department affected by 
the system, allocate two man-months during the functional design phase. 
In making the gross estimate it is also necessary to identify the appli
cation processes to be addressed by the system. Each application process 
may be identified as having its own set of functional procedures, which 
mayor may not be in writing. An inventory of the source documents and 
input screens in current use often provides a good first cut at identify
ing the basic processes involved. These will eventually resu lt in speci
fic transactions, each with a set of related action codes and procedural 
instructions for their use. Allocate t hree man-months of functional 
design phase time to each process identified. To summarize the estimation 
of the functional deSign phase: 

1 x (The number of systems involved) 
2 x (The number of departments involved) 
3 x (The number of processes involved) 

= The total number of man-months 

Once this man-month figure is calculated, every other development phase 
can be estimated using the percentages contained in Table 1. The sum of 
all phases equa ls the gross estimate of the total system development 
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effort. These estimated man-months show total EDP and user staff time 
required. Using the percentages shown in Table 2, the time required from 
each group can be estimated. 

Dther Factors 

The gross estimate is calculated by applying man-time multipliers to a 
list of application elements, which together outline the proposed system. 
It quantifies the minimum level of effort necessary to develop a system -
including both ED? and user effort. It assumes that development effort is 
strictly technical in nature, occurring under ideal conditions. The 
effect of the following conditions affecting system development have not 
been factored in: 

o staff knowledge 
o staff experience 
o staff motivation 
o staff authority 
o staff availability 
o project management 
o steering mechanism 
o development philosophy 
o predefined dates 
o operations support 
o team proximity 
o interim measures 
o operating familiarity 
o conversion requirements 

The possible impact of each of the above-listed conditions should be taken 
into account for any specific project. When possible, however, the effect 
of these conditions should be used merely to check estimates based on 
known, pertinent specifics. 

Phases EDP Emphasls User Emphasls 

EDP User EDP User 

Feasibil ity 65% 35% 35% 65% 

Functional Design 75% 25 % 60% 40% 

Deta il Des i gn 80% 20% 75% 25% 

Implementation 75% 25% 70% 30% 

Post-Implementation Review 85% 15% 80% 20% 

Table 2. Total Estimated Man-Months for EDP and User Staff Effort 
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Appendix A3 

A CHECKLIST FOR COMPARING ALTERNATIVE SOLUTIONS 

Introduction 

During the feasibility phase of system development, candidate solutions 
are identified and evaluated. To facilitate the selection process, the 
advantages and disadvantages of each alternative are examined. Since the 
analysis of alternatives is carried out as a process of matching the 
solutions to project objectives and primary requirements, it is usually 
unique for each system. The following paragraphs suggest general factors 
that may be applicable in varying degrees to any specific case. 

Hierarchy of Options 

First, the following basic hierarchy of options are considered: 

MANUAL/PROCEDURAL APPROACH - or 

COMPUTER ASSISTED APPROACH 

Factors 

~lODIFY /ENHANCE EX ISTING SYSTEMS - or 

DEVELOP A NEW SYSTEM 

MAKE - or 

BUY 

After considering the alternatives in the context of the above hierarchy, 
the following set of factors should be considered: 
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o To what degree does it meet the functional needs? 

o To what degree will it be adaptable to further 
needs? 

o To what degree can it be integrated wi th the 
existing and planned future systems? 

o What would it take to convert to it? 

o How well does it fit into the hardware and 
operating software environment? 

o To what degree can it handle current and future 
business volume? 
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o How well does it fit into the computer operating 
environment? 

o To what degree does it meet the implementation 
timing needs? 

o What level of cost and other resources does it 
require? 

o To what degree does it meet the required 
conventions and standards? 

o How well does it work with the existing program
ming tools, facilities, and util i ties? 

o How demanding is it technically? 

o What support is available? 

o How qualified is the vendor to support and enhance 
the product? 

o What is the quality of implementation and docu 
mentation? 

These factors are general in nature and are not to be considered an 
exhaustive list of the elements to be evaluated when comparing alternative 
solutions. Their use mu st be modified, whenever poss ible, to fit the 
specific case. They are provided here only as an aide to the evaluation 
process. 
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Appendix A4 

CHECKPOINT COMPLETION FORMS 

The primary feedback from checkpoint reviews is management approval or 
di'sapproval provided by means of the checkpoint completion forms specified 
in this appendix. The approvals represent agreement between all partici
pating functional areas on all major and important matters relating to the 
project. 
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CHECKPOINT COMPLETION FOR~l 

FOR 

APPLICATION SYSTEM DEVELOPMENT 

FEASIBILITY PHASE 

Please sign and return to before / / • If 
no response is received by thls date the proJect wlll assume that;tnepnase is 
approved. 

PROJECT 
NAME 

BRIEF 
rnrn-I PTION 

APPROVAL 

COMMENTS 

MN052582 

APPROVED NOT APPROVED 

SIGNATURE 

OBJECTIVES & PRn1ARY REQUIREMENTS 

PROPOSED SOLUTION 

PROJECT PARTICIPANTS 

BENEFITS/PAYBACKS 

TIMING/SCHEDULE & RESOURCES 

OTHER'--_________ _ 

CONDITIONAL 
APPROVAL 

DATE 
REQUIRES 
ATIENTION 

A4-2 



CHECKPOINT COMPLETION FORM 

FOR 

APPLICATION SYSTEM DEVELOPMENT 

DETAIL DESIGN PHASE 

Please sign and return to before / / . If 
no response is received by thlS date the proJect wlll assume tha'tt'fie ii'Fiase is 
approved. 

PROJECT 
NAME 
BRIEF 
DESCRIPTION 

APPROVAL 

CO~1MENTS 
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APPROVED NOT APPROVED 

SIGNATURE 

FUNCTI DNAL! TV 

OPERATING ENVIRONMENT 

TESTING & TRAINING 

CONVERSION & CUTOVER 

OTHER'--_________ _ 

COND I TI ONAl 
APPROVAL 

DATE 

REQUIRES 
ATTENTION 
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CHECKPOINT COMPLETION FORM 

FOR 

APPLICATION SYSTEM DEVELOPMENT 

FUNCTIONAL DESIGN PHASE 

Please sign and return to before / / • If 
no response is received by thlS date the proJect wlll assume that:tne pnase is 
approved. 

PROJECT 
NAME 

BRIEF 
nnnIPTION 

APPROVAL 

COMHENTS 
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APPROVED NOT APPROVED 

SIGNATURE 

SCOPE 

FUNCTIONALITY 

EFFECT ON OTHER SYSTEMS 

PERSONNEL CHANGES 

TIMING/SCHEDULE & RESOURCES 

OTHER'--_________ _ 

CONDITIONAL 
APPROVAL 

DATE 

REQUIRES 
ATTENTION 
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Appendix AS 

RISK ASSESSMENT CHECKLIST 

Introduction 

Any system development project faces some degree of uncertainty whether or 
not it will meet its objectives, but for a given situation, some 
approaches are more likely to succeed than others. Therefore risk factors 
playa major role in choosing an alternative solution. The following 
checklist cou ld be used to identify the risk areas (if any). If this 
checklist is to be used for comparing two approaches, it is advisable to 
use the "score card" technique to estimate the size of the risk for each 
approach. To do this, assign a weight factor (1 to 5) to each question 
and assign a severity (1 to 3) to each of the answers and compute the 
weighted risk factor. 

1. Total development man-hours for system* 

100 to 3,000 
3,000 to 15,000 

15,000 to 30,000 
More than 30,000 

low 
medium 
medium 
high 

2. What is estimated project implementation time? 

8 months or less 
9 months to 24 months 
More than 24 months 

low 
medi um 
high 

3. Number of departments (other than IS) involved with system 

One 
Two 
Three or more 

low 
medi um 
high 

4. If replacement system is proposed, what percentage of existing functions 
are replaced on a one-to-one basis? 

* 

0% to 25~ 
25% to 50% 
50% to 100% 

high 
medium 
low 

Time to develop includes systems design, programming, testing, and 
installation. 
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5. What is severity of procedural changes in user department caused by pro
posed system? 

Low 
Medi um 
High 

6. Does user organization have to change structurally to meet requirements of 
new system? 

No 
Mi nima 1 
Somewhat 
Ma jor 

low 
medium 
high 

7. What is general attitude of users? 

Poor - anti data-processing solution 
Fair - some re luctance 
Good - understands value of DP solution 

high 
medium 

8. How committed is upper-level user management to system? 

Somewhat reluctant or unknown 
Adequate 
Extremely enthusiastic 

high 
medium 
low 

g. Has a joint data processing/user team been established? 

No 
Part-time user representative appointed 
Full-time user representative appointed 

10 Which of the ha rdware is new to the company? 

None 
CPU 
Peripheral and/or additional storage 
Termi na 1 s 
Mi ni or mi cro 

high 
low 

high 
high 
high 
high 

11. Is the system software (nonoperating system) new to IS project team? 

No 
Programming la nguage 
Data base 
Data communications 
Other - specify 

12. How knowledgeable is user in area of IS? 

First exposure 
Previous exposure but limited knowledge 
High degree of capability 
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high 
high 
high 
high 

high 
medium 
low 
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13. How knowledgeable is user representative in proposed application area ? 

L imi ted 
Understands concept but no experience 
Has been invo l ved in prior implementation 
efforts 

high 
medium 

low 

14 . How knowledgeable is IS team in proposed application area? 

Limi ted 
Understands concept but no experience 
Has been involved in prior implementation 
efforts 
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high 
medium 

low 
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