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THE ARRIVAL OF COMMON SYSTEMS

“Do your own thing” has been the slogan of many of today’s
young people—and it might also apply to many of today’s system
analysts, programmers, and even DP managers. The proliferation
of application systems that comes from “doing your own thing” is
essential in a rapidly developing field such as the computer field;
it is at the heart of the trial-and-error learning period. But the
time arrives when proliferation must be controlled, to reduce dup-
lication of development costs, high maintenance costs, and hard-
to-compare system outputs. Common application systems offer
one means of controlling proliferation. These are generalized,
flexible systems that are designed to meet the needs of a number
of users. There have been some unhappy experiences among. the
pioneers of common systems, such as when those systems turned
out to be too inflexible and were removed by the users. But now
some notable successes have occurred. If your organization has
multiple computer sites—or even a single computer site, for that

matter—here is a development you should consider.

For years, data processing management has
been searching for the elusive “common appli-
cation system”—almost, it seems, as Ponce de
Leon searched for the Fountain of Youth. Yes,
there have been a few successes such as the gener-
alized tax routines that are being used in payroll
systems. Turnkey systems using mini-computers
are widely used, as are some service bureau appli-
cation packages. These relatively few successes
have kept the hopes alive for high quality gener-
alized application systems.

But common application systems have encoun-
tered their share of difficulties. Originally de-
signed to meet the needs of one or a few user
organizations, they have been found to be too in-
flexible when other organizations tried to use
them. Trying to modify this type of “common sys-
tem” so as to make it meet the needs of a particu-
lar user often proved to be even more difficult
than building a system for that user from scratch.

Common application systems are (or should be)
of interest to most data processing installations.

For the single site user, it means being able to pur-
chase suitable application packages—resulting in

faster implementation, reduced development

costs, reduced maintenance costs, and so on. For
multi-site organizations, these same advantages
accrue as well as others such as consistency of re-
ports from the several sites.

Common application systems are of particular
interest to multi-national organizations. The
problems of managing computer sites in multiple
countries are similar to the problems of managing
multiple sites within one country, except that the
problems are more extreme. If common systems
can be developed and run effectively in a multi-
national environment, then they should hold
promise for both single site and domestic multiple
site users as well.

The good news is that some multi-national or-
ganizations have developed and are using com-
mon application systems successfully. We are not
saying that all of the problems associated with
common systems have been solved; there are still
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some important constraints on where they can be
used successfully and failures are still occurring.
But there are now enough successes, we believe,
to indicate that common application systems are
becoming feasible.

This is the first of several reports on experiences
with common application systems. Our next re-
port on this subject will appear four months from
now. In our research on this subject, we found
several different approaches to the use of com-
mon systems. These might be classified as follows.

In-house development. Common application
systems may be developed in-house, to be oper-
ated in two different environments. In one envi-
ronment, the systems are developed to run on
small to medium size computers that are located
at the company’s remote sites. In the other envi-
ronment, the systems run on a central computer
and serve the (rather different) business require-
ments of the remote sites via data commu-
nications and remote terminals.

Purchased software/services. The other main
approach is to purchase common application
software or services from outside suppliers.
Within this general approach, several variations
have been encountered. The software can operate
on small to medium size computers located at the
remote sites. But there is still one lower level
within this approach—truly generalized appli-
cation software (such as IBM’s System 32 Indus-
trial Application Packages) versus skeleton
generalized systems that must be customized for
each particular user. Another approach is to use
application software available from service bu-
reaus. And still another approach is to obtain
common application services from a time-sharing
service.

In this report, we will deal with user expe-
riences with in-house development. Our next re-
port, four months hence, will describe user
experiences with purchased software/services.

We begin our discussion of the in-house devel-
opment with The Coca-Cola Company’s expe-
rience using multiple small computers.

The Coca-Cola Company

The Coca-Cola Company, Inc., with headquar-
ters in Atlanta, Georgia, is a leading manufacturer
and marketer of soft drink beverages and other
food materials. The company operates in more
than 130 countries of the world. Annual corpo-
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rate sales are in the order of $2.9 billion and the
company employs over 29,000 people. In general,
the company franchises and sells syrup to local
bottling companies in the various countries; the
company typically does not own bottling plants.

Interest in common applications systems began
at The Coca-Cola Co. in the late 1960s. In 1967,
the director of the management information sys-
tem division for Europe initiated a project to de-
velop application systems for a bottler in The
Netherlands. These systems were developed to
meet the needs of this particular bottler and were
not generally applicable to other bottlers. But
from this experience, the director saw that such
application systems probably could be developed
for bottlers in general.

At about the same time, there was a growing in-
terest among bottlers in Belgium and Italy for
common application systems. IBM helped The
Coca-Cola Co. develop the “European Standard
Package” to operate on an IBM 360/20 card sys-
tem. This package went into operation in late
1968 and was used by all bottlers in Belgium and
partially by some in Italy.

Also, at about this same time, bottlers in West
Germany were planning a centralized system for
serving all bottlers in the country, via data com-
munications. But with the success of the above-
mentioned package, it was decided to investigate
a small computer (System 3) approach for West
Germany.

Because of all of this interest, a task group was
established in late 1971 to study and design an in-
ternational common application package for Eu-
ropean bottling plants. The main part of the task
group was located in Vienna, Austria, but in addi-
tion implementation teams were set up in several
countries. These teams were the contact points
between the central task group and the bottlers in
the various countries.

The common system that has emerged has been
called Basis. It was first installed in Cologne, West
Germany, in 1973. In 1974, 16 more locations
were added, and in 1975, 17 more. By the middle
of this year, The Coca-Cola Co. expects to have
BasIs installed at 72 locations in 12 countries—
in Western Europe, Africa, and Australia. It is
now being considered by bottlers in many other
countries.

There is some joint use of Basis by bottlers. The
maximum joint use currently is four bottlers, lim-



ited more by the need to physically transport
documents than by system capability. Basis has
been designed for use by medium and larger size
bottling operations which serve at least 2000
“outlets™ (retail establishments where Coca-Cola
is sold).

Basts is designed to operate on the IBM System
3, models 8, 10, 12 and 15, with a minimum of 32
kbytes of memory, 2.4 mbytes of disk capacity, a
printer, and card or diskette input-output. Basis
is now being adapted for use on a System 32, for
bottlers with up to 5000 outlets. To achieve ef-
ficient usage of both main memory and disk stor-
age, BASIS has been programmed in extended
RPG II; the extensions have been accomplished
by adding functions programmed in assembly lan-
guage—for compressing records and fields, for us-
ing bits within bytes for specific purposes, etc.

The System 3 is not well suited for serving a
number of outlying sites via data commu-
nications, but this is not a significant limitation,
the company feels. Since the bottlers are rela-
tively independent of each other and each serves
a specific geographic area, there is no need for
centralized data files or the central control of the
business. Hence, stand-alone System 3s or System
32s are satisfactory. However, The Coca-Cola
Co. has provided a means for remote entry and
output using the IBM 3741 model 3 terminal,
which they call Tele-pasis. Each week the System
3 prepares diskettes with master data for the out-
lying sites and these are physically transported to
the sites—say, 50 miles away or so. During the
week the 3741s are used to prepare individual in-
voices, route settlements, stock reports, and so on.
Transaction data is captured on diskettes, which
are sent in to the System 3 at the end of the week,
where the remainder of the processing is done.

Basis covers four groups of applications: (1)
general administration, (2) sales and marketing,
(3) production and warehouses, and (4) finance.
By mid-1976, 27 specific applications within
these four areas had been developed, involving
some 300 computer programs. Of these 27 appli-
cations, 20 deal with routine data processing and
the remainder are designed to aid in management
decision making.

Basis was developed using generalized design.
The various implementation teams throughout
Western Europe determined system requirements
from interviews with the various bottlers. The
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task group in Vienna assembled these require-
ments and then—ignoring the names that the vari-
ous bottlers used for the categories of activities—
the team determined just what was being done in
each activity. The team sought to find the struc-
ture of each activity—what was constant from
bottler to bottler and what varied among the
bottlers.

To illustrate by a simple example, different tax
situations (such as value added tax and others)
could be reduced to a 9 x 3 table of tax rates. The
tax rate was determined to be a function of the
product and the outlet. Analysis showed that
there were never more than three outlet classes
nor more than nine product categories. Hence the
simple 9 x 3 table would cover all the tax situa-
tions. The product category code is stored in the
product master file and the outlet class code is
stored in the outlet master file. The actual mean-
ing of these codes can vary from country to coun-
try. The actual local meanings can be printed on
reports by means of inserted constants.

The Coca-Cola Co. has purchased some com-
ponents of Basis from outside suppliers, such as
the generalized general ledger package obtained
from Software International.

Installing BASIS

How easy is it to install Basis? How well do the
common application systems meet local needs?
To find out, we visited Jarlsberg Mineralvann
A/S, in Oslo, Norway, the largest Coca-Cola bot-
tler in that country. Like many Coca-Cola bot-
tlers, Jarlsberg also handles other soft drink
beverages. The company has about 5000 soft
drink outlets in the Oslo area. In addition, Jarls-
berg owns a brewery in southern Norway, dis-
tributes beers, and owns another soft drink
bottling plant some distance from Oslo.

Jarlsberg began considering the use of Basis in
mid-1973 and signed a contract for it in January
1974. At that time, no one in the Jarlsberg com-
pany had any experience with data processing.
An Epp manager was selected from the staff and
sent to Vienna for five months. He took with him
sufficient data for building a mini-bottler system
in Vienna. At the same time, another person was
selected to be the computer operator. He had
been in the sales department and was familiar
with the customer records. He began collecting
the data for the master files. Finally, the route



sales people were trained in the new procedures,
forms, and so on.

An IBM System 3 model 10 was installed in No-
vember 1974 and cutover to the new system oc-
curred in January 1975. One person from Vienna
came to Oslo to help with the conversion. The
various options built into Basis meet their needs
except for payroll, the people at Jarlsberg told us;
payroll is not included within Basis.

The computer processing has given Jarlsberg
faster, better control of its business operations.
Figures are more accurate. Changes are imple-
mented much more quickly and effectively, such
as price changes, tax changes, and production
changes. There has been no reduction in direct
costs but the business has increased by about 10%
without the need to add office staff. Based on the
success with Basis, Jarlsberg is considering how it
can best provide the same services for its brewery
and its other bottling plant.

The Coca-Cola Co. is pleased with the accept-
ance of Basis by its franchised bottlers. The com-
pany is continuing to enhance the system. In
addition, an executive position has been set up at
corporate headquarters for participating in the
overall Basis program—such as the other loca-
tions in the world where it might be used, what
new features should be added, and when serious
revisions should be undertaken.

We believe that Basis demonstrates that a
common application system can be developed
which will operate in a wide variety of business
environments. '

Eastman Kodak Company

The Eastman Kodak Company, with headquar-
ters in Rochester, New York, is a leading manufac-
turer and marketer of photographic film,
cameras, photographic services, and chemicals.
Annual sales exceed $4.5 billion and the company
employs some 124,000 people.

Kodak operates in 42 countries of the world.
The company recognized that the Kodak units in
these countries had similar but not identical prob-
lems. For instance, computers could help these
companies with their billing and inventory con-
trol activities. At the same time, not many of the
companies had experience in designing and build-
ing such systems. Also, substantial duplication of
effort would occur if each company did try to de-
sign and build its own systems.
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So the first effort toward international common
systems occurred in Scandinavia in 1968. An in-
ternational computer center was set up in Goth-
enberg, Sweden, to serve the Kodak companies in
Sweden, Norway, Denmark, Finland, Belgium,
and The Netherlands. It was called the Northern
Information Center (nic). It is still in operation
and we will give more details about it shortly.

Then in 1970, a common system was developed
by a project team in the Far East, composed of
EDP supervisors from the Philippines, Hong Kong,
Singapore, and Thailand. The system was in-
stalled in those same companies.

Using the experience gained with Nic and the
Far East systems, the International Common
Computer System (1com) was developed in 1970-
71. Icom was first installed in Puerto Rico in 1971.
It is now installed at 20 locations around the
world, at most of the computerized Kodak
companies.

What explains Kodak’s success with common
systems when so many other organizations have
encountered difficulties with them? The success
may well have been due to the approach taken at
the outset by the N1c project.

Northern Information Center

The idea of an international computer center,
using common application systems, was raised in
1967 in Scandinavia. So a team was formed of the
EDP supervisors from each of six countries—
Sweden, Norway, Denmark, Finland, Belgium,
and The Netherlands. This was a real team effort
for developing the system specifications, we were
told. The team members had good esprit de corps,
knew how data processing was serving the busi-
ness functions in their companies, and had direct
access to company management.

The policies under which the project was con-
ducted are important. First of all, the users were
heavily involved. When issues arose, the rule was
to perform a detailed, objective analysis to clearly
define the issue, and then propose a course of ac-
tion. By getting all of the facts before everyone,
issues generally were settled easily. The project
team sought to determine the real needs of the
companies, not the apparent ones. For instance, it
was found that different rules were in effect in the
different companies, reflecting, for example, the
varying characteristics of customers who were
buying X-ray film. But the analysis of what was



actually occurring in each of the companies on

this point showed that common rules could be
used.

So the application systems were designed with
the needs of all six companies in mind. When
country-to-country variations were needed, they
were built in to the systems. But frequently it was
found that the variations were illusory and that
common procedures could in fact be used.

A common computer center was set up, at
Gothenberg, Sweden. The application systems
were first installed in Kodak Finland in 1968 and
were installed in the other five countries as rap-
idly as possible thereafter. Transaction data is
transmitted to Gothenberg each afternoon, with
invoices and other output information trans-
mitted back the next morning.

The differences in languages among the six
countries has been no problem, we were told, ei-
ther during the development of Nic or in its oper-
ation. The common language is English for
system documentation.

As mentioned above, the almost immediate
success of Nic led to the development of the Far
East system in 1970, and then to 1com in 1970-71.

International Common Computer System

Icom was developed to facilitate the corporate
management reporting by non-U.S. units of Ko-
dak. It includes 19 application systems such as
sales analysis, inventory control and marketing
information analysis. It does not include payroll.
Icom has almost 600 computer programs in these
19 systems.

Icom has been aimed at Kodak units with an-
nual sales in the $5-100 million range. It was de-
signed to operate on small to medium size
equipment, specifically on the IBM System 3, Sys-
tem 32, or the 370 pos configurations. It can oper-
ate either via an international data center serving
several countries or on a single computer within
one Kodak company.

In developing 1coM, the designs of NIc and the
Far East systems served as the starting point. In
addition, the needs of Kodak companies in other
parts of the world were studied in depth. To ac-
commodate the real variations in needs (as differ-
entiated from apparent variations), the system
design included parameterized programs and op-
tional routines in modular form. The 600 pro-
grams involve over 120,000 lines of code. Using
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these generalized features, a user company can
adapt 1coM to meet its specific needs.

In fact, we were told, so comprehensive was
the coverage of needs that 1com code has met al-
most all of the local needs in the 20 installations to
date. In 10 of the 19 application systems, all code
is common and no customizing has been needed.
In another 7 of the systems, over 95% of the code
is common. The merchandise invoicing appli-
cation has needed the most local customizing,
with about 65% of the code being common.

Kodak companies have found 1com to be so
comprehensive that when they install a new
procedure (perhaps in support of a new product
or a new marketing method), chances are the
procedure is already in 1com.

Pros and cons

Common systems are not an unmixed blessing,
Kodak has found. Users tend to resist common sys-
tems, we were told, believing that such systems
cannot meet their needs. The design of common
systems is more expensive than designing a similar
system for one company. One reason for the addi-
tional expense is the need to determine when a
customer request is really a “must” and when it is
a “nice to have” feature. The costs of interfacing
common systems with the other existing local sys-
tems can be high; the smaller the percentage of
the total work-load done by the common systems,
the higher this interfacing cost will be. The gener-
ality of the common system means that users pay
an overhead price for the options they have cho-
sen not to use.

But the net result of the common systems has
been very much on the positive side, Kodak feels.
The biggest advantage to the Eastman Kodak
Company is that standard data elements and for-
mats give greater compatibility of reporting to
corporate management. Common systems have
tended to be more flexible than locally designed
systems, making it easier for the Kodak com-
panies to add new products and services. Com-
mon systems tend to be better documented and
tend to use later technology than do local systems.

The Coca-Cola Company’s Basis and Kodak’s
1coM represent the multi-site approach to com-
mon systems. Let us now consider a case where
the common systems are being run from a central
computer facility.



Shell Scandinavia

The oil refining and marketing operations of
Shell International in Scandinavia are conducted
by four subsidiaries—the Shell companies in Swe-
den, Norway, Denmark, and Finland. Svenska
(Swedish) Shell has the largest annual sales of the
four, amounting to some SKr 2.1 billion (about
$500 million).

In late 1965, these four companies established
the Nordic Data Centre in Stockholm. The goal
of the NDC was to take over all computing activi-
ties for the four companies and to develop stand-
ard application systems. But the effort ended in
failure and the center was disbanded in 1968.

Why the failure? The people at Svenska Shell
see several possible reasons. The project was in-
itiated more from central office management than
from interest by the four companies; the com-
panies had not yet reached the point in their use
of computers where they were thinking about
common systems. The inter-company steering
group for the project was not well developed, so
that most of the decisions ended up being made
by Svenska Shell. The resulting systems were al-
most completely “standardized,” requiring the
same input and delivering the same output for
each of the companies. No options for meeting lo-
cal needs were provided. The project occurred in
the relatively early days of computers, when the
computer staffs were finding it hard to commu-
nicate with users within their own companies,
much less between companies. The computer
technology was not well developed for support-
ing common systems. Finally, there was no over-
all agreement among the users as to what the
application systems should do.

But even with the failure of the Npc, the con-
cept of common systems did not die. In 1971, dis-
cussions on the subject started again among the
Swedish, Norwegian, and Danish companies. This
time, though, the key word for the project was to
be “harmonization” to indicate that the com-
panies would have to agree on every step if a suc-
cessful effort were to occur.

First step. Between 1971 and 1974, the IBM
360/20s in Norway and Denmark were replaced
with remote entry terminals connected to the
center in Stockholm. During this same period, the
360/50 in Stockholm was replaced with a 370/
145. These steps provided the Norwegian and

EDP ANALYZER, JANUARY 1977

Danish companies with much more computing
power than they otherwise would have had.
Yearly time allocations and joint scheduling was
used to avoid peak loads on the computer. Har-
monization of standards, techniques, program-
ming languages, and the use of software occurred.
Close contacts were established among the com-
puter staffs in the three countries, and joint train-
ing efforts were set up.

Next step. After the central processing proved
successful, the general managers and the finance
managers of the three companies met in late 1973
to consider further cooperative steps. The Nordic
computer steering committee was organized to
guide the overall implementation of policies set
up by general management. This committee con-
sisted of the finance managers of the three com-
panies and the head of the computer center in
Stockholm (who was designated as the Scandina-
vian computer manager). It was decided to de-
velop common application systems jointly among
the three companies, but on a different basis from
before. A generalized design methodology would
beused, so as to leave as much freedom as possible
to the individual companies for operating the sys-
tems. (This generalization proved to be a chal-
lenge to the staffs, resulting in good motivation
for the project.) It was also decided to provide all
high quality computer expertise from Stockholm,
while at the same exchanging qualified computer
and finance personnel among the three com-
panies. Also it was decided that where no plans
existed for a common system, the three com-
panies would be free to develop their own sys-
tems. In practice, this has meant that big systems
have been developed as common systems while
many smaller systems have been developed
locally.

The first application system undertaken as a
common system was accounting and cost report-
ing, done during 1974-75. This system proved to
be successful, meeting the needs of the companies
and costing only 15% to 20% over the cost of a sys-
tem for Sweden alone.

The pattern of system design that has emerged
is as follows. The requirements of each company,
for a given application, are documented and then
combined for all of the companies. Where vari-
ations are found to exist, they are explored. If
agreement can be reached on a common routine,
it is used for all companies. Where variations are



required, they are provided by optional routines.
‘We were shown a chart that looks very much like
a program module chart. Each module was
marked as to whether it was a common module or
whether it was specific to one or two countries.
The input in general varies by country, the up-
dating routines are common, and some of the out-
put is common. For the remainder of the output,
each country extracts what it wants from the
common data files using parameter cards to spec-
ify the content and format of the requirements.
Extensive use is made of external tables, which
are grouped together in a stand-alone system, for
steering the system and for overcoming in-
compatibilities between different countries’ data.

Further progress. The general managers and the
finance managers of the companies met in the fall
of 1975 to review progress and plan further steps.
It was decided to incorporate Finland into the
program. The needs and possibilities of a com-
puter network were to be studied by the four
companies. A joint computer staff planning and
job classification system was to be initiated, and a
standard project management system installed.
Also, target dates were discussed for converting
all major existing systems into common systems.

As of mid-1976, seven common systems had
been implemented. Two were operating in all
four companies, three in three companies, and
two in just two companies. Four more common
systems were under development, all involving
joint efforts of the companies.

The Scandinavian Shell companies have found
that it is practical to develop a system jointly at
several different locations. To accomplish this,
they use the MARK 1v system and pL/1 data base
management, as well as a common project man-
agement and development process obtained from
IBM.

Project organization. Much of the success of the
common systems, we were told, can be attributed
to the organization of the efforts. Overall direc-
tion is provided by the steering group, consisting
of the four finance managers plus the Scandina-
vian computer manager. This group suggests
ideas for investigation, selects projects, oversees
the performance of the computer center, and ap-
points the next lower level group. This steering
group meets three times a year. The next lower
level is made up of several decision groups, each
consisting of the appropriate department heads
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from the four companies plus the head of systems
in Stockholm. These groups make design deci-
sions for the respective companies, monitor proj-
ect progress, then appoint the next lower level
groups. At the third level are the project groups,
each consisting of four main user representatives
(from the four companies) and one system de-
signer who is qualified to work on a Scandinavia-
wide basis. One company acts as the coordinating
user for the project, making sure that require-
ments are defined and that specifications and de-
sign are approved. The terms of reference for the
group must be carefully defined. The project
leader is a user selected from the country in which
most of the development work will occur; the
success of the project is very dependent upon the
caliber of this project leader. Finally, at the fourth
level are the programming groups, which con-
struct the system.

The Scandinavian Shell companies have found
something interesting from this organization. The
business-oriented system analysts who know little
or no computer programming are playing a
smaller and smaller role in the projects. In the
past, the system analysts have been the key fig-
ures in application system development—the in-
termediaries between users and technical staffs.
Now with the users working directly with techni-
cally-oriented system designers, the need for the
system analysts is disappearing.

Another point of interest is that these Shell
companies have found it much easier to install a
common system in applications that have already
been mechanized than in those being done
manually.

Problems. Common systems are not without
their difficulties, we were told. The main one at
the Scandinavian Shell companies relates to tim-
ing. It is seldom the case that each of the four
companies wants the same common system at the
same time. To resolve the issue, the policy has
been adopted that if two companies agree on the
timing for a common system, it will be under-
taken on the time scale they desire. Another prob-
lem, mentioned earlier in this report, involves the
need to interface the common systems with the
other existing systems at each site. Senior man-
agement people and senior staff members must
spend more time on Scandinavian problems, leav-
ing less time for them to work on their own com-
pany problems. A smaller company may be



pushed into a solution that it does not really want
or need. Local initiative can be killed. And the in-
ter-company project management system is
costly and can become bureaucratic. However, as
long as these are recognized as problems, they can
be kept in check, we were told.

Benefits. The Scandinavian Shell companies
find that the development costs for common sys-
tems are not much higher than the cost of devel-
opment for one company. System quality is
higher with common systems and maintenance
costs are lower. It is easier to make enhancements
to common systems, due to the generalized de-
sign. And by the pooling of expertise, it is easier to
keep pace with technical advances in the field.

This second attempt at common systems by the

Scandinavian Shell companies has been a success-
ful one.

Are common systems feasible for you?

A seminar on multi-national information sys-
tems was held in conjunction with the 1976 Na-
tional Computer Conference in New York City,
under the auspices of Arips (the sponsor of the
Ncc) and IAG (the Irip Applied Information
Processing Group). The seminar was chaired by
Paul Strassmann, Director of Administration and
Information Services for the Xerox Corporation.
It was attended by information service executives
from the U.S., Canada, France, and the U K.

The main subject of discussion at this seminar
was the possible factors that inhibit the sharing of
application software across national boundaries.
Is there anything unique about multi-national in-
formation processing that inhibits this sharing,
the attendees were asked. Strassmann issued a re-
port summarizing the consensus of the attendees.

Differences in laws, taxation, and currency are
probably not real obstacles to the sharing of ap-
plication software and methods, the group con-
cluded. This was the most unexpected result of
the seminar, Strassmann observed; very few in-
stances could be cited by the group on how these
factors had inhibited sharing.

Vendor support for multi-site systems was not
an obstacle, nor was the question of technology
sharing among the sites, according to this group.
It might be necessary to make special efforts to
provide capable staff members at specific loca-
tions, but the same problem can arise at domestic
sites.
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But are not the multi-national common systems
more complex than domestic common systems,
the group was asked. The consensus view was that
the problems in these two situations were very
similar. The problems that were brought up were
found not to be unique to the information systems
function nor to multi-national operations.

Well, then, how about data communications?
Isn’t that much more of a problem area in multi-
national information systems? “No,” concluded
the group. Multi-national data communications
problems are mainly matters of cost and planning
lead time, rather than an inherent obstacle. There
are enough success stories to indicate that these
problems can be overcome.

But the group did identify two problem areas
that make difficult the sharing of application soft-
ware across multiple locations. One is internal re-
sistance to central control. For successful sharing,
the parent organization must have previously es-
tablished long term, coordinated management
goals and controls. Information systems should
follow the sharing of management know-how, not
lead it. The other problem area is standards. A
major inhibiting factor to the sharing of appli-
cation software and methods is the relative weak-
ness of industrial standards and protocols, the
group felt. Organizations need strong standards
and protocol programs.

Internal resistance and the lack of standards,
then, were singled out as the main inhibitors to
the sharing of application systems. It appears to
us that these might well be the main inhibitors to
the use of common software in almost any com-
puter environment, not just on the multi-national
scene.

From our discussions with many information
processing executives, it appears to us that the
“internal resistance” problem is the one that must
be overcome first. One of the mechanisms for
helping to overcome it is to install a corporate-
wide standards program. A standards program,
while necessary, is not sufficient for overcoming
internal resistance.

Three factors have stood out, in our view, as
contributing to this internal resistance problem.
These are: the nature of the business, the nature of
the motivation, and economic justification.



The nature of the business

As the case examples at the beginning of this re-
port have indicated, the country-to-country vari-
ations that exist in a multi-national environment
are really not obstacles to the use of common ap-
plication systems. So one might conclude that
variations in the business environment are not in-
hibitors to sharing.

Much more fundamental is the nature of the
businesses at the various sites. Two extremes in
the nature of the business might be (1) the multi-
business conglomerate and (2) the single product
business. Closely related to the single product
businesses would be the common product busi-
nesses—such as Coca-Cola, Kodak, and Shell—
where essentially the same products are sold in
each of the sites (countries).

With single product and common product
companies, the manufacturing and marketing
functions are basically the same at each of the
sites. The common application systems must
adapt to the various local business environments.
As we have seen, this has proved to be feasible
to do.

With the multi-business conglomerate, the sit-
uation is quite different. Even if the company is
basically in one type of business—say, manufac-
turing—the nature of the manufacturing function
in the several subsidiaries may be so variable that
it may be very difficult to develop a common ap-
plication system. Some subsidiaries may manufac-
ture on a continuous flow basis, others on a small
batch basis, and still others on a large batch basis.
The shop control function in large metal fabri-
cation job shops is particularly troublesome; more
success has been encountered in common appli-
cation systems for assembly operations. We will
have more to say on this subject in our next report
on common systems.

If the subsidiaries of the conglomerate operate
in very different lines of business—say, manu-
facturing, publishing, hotel management, and
transportation—then the problem of common ap-
plication systems becomes even more difficult. It
still might be possible to develop some common
application systems for the financial function in
such subsidiaries, however.

Still another factor, related to the nature of the
business, is the size of the business at each site. A
site may be so small and so isolated that it is not
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economically feasible to install either a small
computer or a remote terminal there. Mini-
computer systems and improved data commu-
nications facilities continue to lower the min-
imum size site that can be served with
mechanized data processing.

The nature of the motivation

The question to be answered here is: where
does the impetus for common systems come
from?

If the push for common systems comes mainly
from corporate headquarters, that usually will not
be sufficient to assure success—or so we gather
from our discussions. If the individual sites al-
ready have their own computers and are doing—
and want to continue to do—“their own things,”
then corporate headquarters is going to find it
very hard to install common systems with any sort
of rapidity.

We talked to one multi-national information
systems executive who described three different
cases for us that bear on this subject of motivation.
In all three companies, the various sites within
each company were performing basically the
same type of business; none of these was the
multi-business conglomerate situation. So in each
case, common application systems were a desir-
able goal, as far as corporate headquarters was
concerned.

In one case, the various sites resisted the idea of
common systems and wanted to continue to de-
velop their own systems. Instead of trying to force
through the idea of common systems, the corpo-
rate systems office decided to define a master, or
ideal, system for each application area. The in-
puts, outputs, files, and processing functions were
defined so as to provide a capability beyond what
any of the sites were then providing. Each site
was then asked to compare its existing application
systems with these master systems and list the en-
hancements that it might expect to make in the
next several years. These master systems proved
to be helpful in getting the various sites to begin
thinking along the same lines, as a step toward
common systems.

In another case, the various sites resisted any
thought of common systems, each maintaining
that its needs were “different.”” In this instance,
corporate headquarters instituted a two-fold pro-
gram. One aspect called for the consolidation of



computer sites, with the idea in mind that the use
of common routines could be encouraged when
computer facilities were shared. The other aspect
was the introduction of a strong corporate stand-
ards program at all of the sites. As the various sites
began to see that common systems might be
workable, and as budget restraints forced them to
look for more efficient ways of doing things, it was
hoped that common systems might be accepted.
But corporate management recognized that it
might well be five years or so from the start of
this effort before the first common systems were
installed.

In the third case, the company was setting up
brand new marketing units in a number of Eu-
ropean countries. The corporate systems depart-
ment, on a rush basis, designed a common system
that could be used in each of these new units. The
time factor was critical because the system had to
be ready by the time the first unit was organized.
Since each new unit began using the common sys-
tem at the outset, no resistance was encountered.
However, two previously existing units continued
to use their old systems and resisted the in-
stallation of the common system.

The desire to want to “do our own thing” is a
strong one. Until it can be overcome, the in-
stallation of common systems may not be feasible.

Economic justification

The economic justification for common systems
is obviously important but is a difficult subject to
analyze in a general fashion. By that we mean that
we do not know of any reliable ground rules that
will tell how much a common system will cost or
how much it will save.

How much does it cost to develop a high qual-
ity, generalized application system, as opposed to
one designed for one particular user? The answer
clearly depends on the amount of generality—
how much logical variation the system is capable
of handling. If the system is being designed to
meet the needs of only three or four sites, then an
extra cost factor of perhaps 15% to 20% might be
reasonable; only those variations that occur in the
three or four sites need to be considered. But if the
system is to be installed at tens of sites, then the
needs of all of those sites must be considered. The
requirements study becomes longer and the num-
ber of variations in the programs becomes
greater. The overall cost might be at least two or
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three times what it could cost to develop the sys-
tem for one site only.

A well designed, generalized system probably
will be less costly to maintain and to enhance than
is true of the garden variety of application sys-
tems. Maintenance costs are less because mainte-
nance is done only once, and updated copies are
then supplied to each site. Enhancement costs are
less because some of the desired enhancements
are designed into the system in the first place.

But a generalized system often will be more
costly to operate than a tailor-made system. Pro-
gram sizes normally will be larger. More condi-
tion tests will be made. Processing steps will be
taken that meet the need of all users but some of
which may not be pertinent for any particular
user.

As we say, we do not know of any general rules
pertaining to the economic justification of com-
mon systems.

If common systems look feasible

Assume, now, that the nature of the business,
the nature of the motivation and the economics
support the introduction of common systems.
‘What happens next?

As we see it, the main two steps are: set up an
organization and policies to support common sys-
tems, and use a generalized design approach.

Onganization and policies

In most of the successful uses of common sys-
tems that we have encountered, users have played
strong roles in project leadership and in project
participation.

So, if common systems appear feasible for your
situation, we cannot urge too strongly that you es-
tablish policies and set up the project organiza-
tion so as to obtain a high degree of user
participation.

Further, the user participation should repre-
sent all (if possible) sites that will be using the
common systems.

The common systems may be developed at one
central point, or may be assigned to the several
sites for development, or may be developed
jointly by two or more sites. The main factor in
this decision is the computer expertise that is re-
quired and that is available at each of the sites.

The role of the users is to determine the re-
quirements for the common systems, approve the
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specifications, monitor the progress and the test-
ing of the systems, and to oversee the installation
of the systems.

With multiple sites involved, disagreements
are sure to arise. Some form of “harmonization”
(to use Shell’s term) will be needed, and should be
established by policy. An effective way of recon-
ciling differences must be found and used. Again,
it should be the users who play the key role in
reconciling differences.

Computer technologists, of course, should per-
form the system design and system building. And
itis the computer technologists who may have to
identify the true variables in the system, as con-
trasted with the “this is the way we prefer to do
it” variables.

You might keep in mind Shell’s point about the
reduced need for business-oriented system ana-
lysts in such a project organization. We have not
come across another organization that has made
that point to us. If valid, and it might well be, it
could influence how you organize your common
systems projects.

Generalized design

The goal in designing common systems is to
meet local needs as much as possible and to re-
quire local customizing of the common system as
little as possible.

The cumbersome way of accomplishing this
goal is to gather all of the users’ requirements,
put them all together, and design a system that
incorporates all of them. The resultant system
will probably be huge, unwieldy, and hard to
maintain.

A preferred approach is to identify and sepa-
rate the common procedures from the procedures
that must have logical variations in order to meet
local needs.

We can illustrate this approach by recounting
an experience we had a number of years ago. In
this instance, we were participating in a project
that was studying the structure of a product—a
fractional horsepower electrical motor. The com-
pany manufactured many models of this motor,
each of which had its own set of engineering
drawings, parts lists, manufacturing instructions,
and so on.

In the study, all of the engineering drawings—
for all parts and for all models—were gathered to-
gether. Then for any given part (say, the motor

EDP ANALYZER, JANUARY 1977

shaft), all of the drawings for that part were com-
pared. Each model of the motor had a shaft, and
the different models had somewhat different
shafts. By comparing the drawings, some inter-
esting things came to light.

Common characteristics. Some of the charac-
teristics were common, from drawing to drawing.
For instance, the diameter of all of the shafts for
this type of motor were the same; the company
had standardized on that shaft diameter.

Logical variations. Some of the other charac-
teristics varied among the drawings, in order to
meet the needs of the application for that particu-
lar model of the motor. For instance, the lengths
of the shafts varied, to meet the needs of the
mechanisms in which the motors would be
mounted.

“Personal preference” variations. A surprising
number of variations were found that had no
logical basis; they were just based on the personal
preferences of the engineers who had designed
the parts. An example might be two shafts that
were otherwise identical but one had a rounded
end and the other had a square cut end, and where
the rounding had no functional purpose.

This particular project came up with a very
dramatic result—a master set of engineering
drawings, parts lists, and manufacturing instruc-
tions from which all models of the motor could be
manufactured; only variable data was omitted
from these documents. In addition, the input to a
computer program was a set of values of param-
eters that defined what the customer wanted; the
output was all of the variable measurements,
parts list quantities, amounts of materials, etc.
When combined with the standard documents,
one had all of the information needed to build the
motors. It was the epitome of a common system,
in our opinion.

The point we are making is that these same
types of variations will occur in the requirements
study for a common application system. Each of
the sites studied will have its own set of require-
ments, the same as each model of motor had its set
of engineering drawings, etc. By comparing the
requirements, some will be found to be common
and some will vary. The study of the variations
will be the challenge, to separate the logical
differences from the personal preference
differences—the self-interest and “nationalistic”
differences. In addition, there probably will be

11



still another cause of differences—wrong assump-
tions about needs—which will raise problems that
will have to be resolved. Such wrong assumptions
might show up in statements by one site represen-
tative like, “We need this procedure in order to
guard against such-and-such happening”—when,
in fact, none of the sites can remember cases of
that such-and-such actually happening.

So a good part of the generalized design proce-
dure will be devoted to a study of the variations in
the requirements. Logical differences, to meet the
needs of the businesses, will have to be accom-
modated. Personal preference differences should
be eliminated by selecting one of the procedures
as the common one. Wrong assumption differ-
ences will be the hardest to reconcile because
each one might require a study to. determine
whether the assumption is valid or not. Again,
when differences are due to wrong assumptions,
such differences should be eliminated by selecting
a common procedure to be used by all sites.

When the logical differences have been identi-
fied and isolated, they should be accommodated
in as efficient a manner as possible. For instance,
in the case examples discussed earlier, The Coca-
Cela Company used a standard 9 x 3 matrix for
handling all possible categories of value added tax
rates. Each user could assign local names and
codes to the categories and enter the local tax
rates, and the system would handle the value
added tax calculations. Similarly, the Scandina-
vian Shell companies handled a common program
design much like modular program design by de-
veloping a hierarchical chart of routines. Each
routine was identified to indicate whether it was a
common routine or was one of several alternative
routines and for which sites it was applicable. By
developing such a program in modular fashion,
individual routines might be changed, added, or
deleted with minimal impact on the rest of the
program.

So, if common systems appear feasible for you,
organize the effort and set up policies which will
get all user sites heavily involved, and use a gener-
alized design approach for the systems.

Before leaving this subject, we might mention
that we have heard of difficulties occurring with
both of these steps. Users hesitate to get too
deeply involved with a big information system
project, for a variety of reasons; top management
support may well be needed in order to get the
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desired participation. Also, generalized design
takes longer than does design to meet one site’s
needs. If a few of the sites urgently want the new
common system, they might argue strenuously
against the generalized design. It is quite likely,
however, that once they have obtained the gener-
alized design, they will prefer it over a custom

design.

If common systems are not yet feasible for you

If common systems look interesting to you but
the situation is not yet right for installing them,
there are some preparatory steps that you could
take. These steps can help pave the way for the
later introduction of common systems. We will
briefly cover the ones that were described to us, in
our research for this issue.

Corporate standards. As pointed out at the
NCC seminar and by several organizations we
talked to, a strong program of corporate stand-
ards can be a big asset. These standards could in-
clude design, documentation, and operation. We
discussed a corporate standards program in our
August 1975 issue.

Application system catalog. One company we
talked to publishes a catalog of all internally
available software, including application systems.
In the past, use of available software has been op-
tional. In the near future, we were told, a much
tougher stance will be taken. Users will be
expected to use available software, instead of de-
veloping new software, unless they have good
reasons not to.

Master system design. We discussed this ap-
proach earlier in this report. Corporate head-
quarters developed master designs for all of the
major application systems used at the company’s
multiple sites. The sites were asked to compare
their existing systems with the master plans and
identify the future enhancements that they would
make to their existing systems. This approach
paved the way for the introduction of common
systems.

Develop long range plans. If each site wants to
go its own way, have all of the sites develop one,
two, and five year plans for new systems and en-
hancements. We talked to one executive who is
using this approach. In addition to the plans, he
said he was asking the sites to indicate what they
thought the application systems would look like
infive years. “We will develop a cohesive plan on
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a country-by-country basis,” he said. “By 1980, I
expect that we will be able to pull these together
until we have a coordinated set of plans. That, to-
gether with corporate standards in development,
documentation, and operations, will lead us to
common systems.”

Buy generalized application packages. Take a
good look at the generalized packages that are
commercially available. Where they look attrac-
tive, you might be able to install them on a site-
by-site basis, thus setting the stage for more use of
common systems. The Coca-Cola Company, for
instance, acquired a generalized general ledger
system for use within Basis—indicating that com-

mercial generalized packages might both help
pave the way for common systems as well as
play an important role in the common systems
themselves.

Common systems are within the state of the art
for many multi-site organizations. There are now
enough success stories to support that view. Even
single site users should consider (if they have not
already done so) the possibility of buying com-
mercial generalized packages, which are exam-
ples of common systems.

The benefits of generalized common systems
are many. Be sure to look into them.

Industry has attempted to increase the productivity of its blue collar
employees through such steps as the use of capital equipment, automation
of certain processes, and methods-time measurement studies. However, it
has done comparatively little to achieve similar productivity advances for
its white collar workers. The office looks pretty much as it did 60 years ago
when the typewriter was introduced. Now, a revolution is occurring in the
office. It is known as word processing and it portends to have a dramatic
effect, not only upon secretaries and their managers but also upon all
white collar workers. Next month, we begin a series of three reports—two
on word processing and one on the related subject of computer message
systems—to indicate the broadening responsibilities of the emerging “top

information exeuctives.”
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