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EFFICIENT COMPUTER UTILIZATION

Moderator: ROBERT J. JOHANSEN . Panelists: WILLIAM O. BURNS,
QUINTIN 1. MALTBY, A. DOUGLAS MURCH.

1. Vvhat methods have been developed for maximizing return on development
costs, including planning for computer utilization, and for evaluating
the contributions of computers to ilncreased productivity? Are there
efficiencies in the purchase of spplication programs as compsred with
development in-house?

2, Vhat has been the Impeact on efficiency of
a. Specialized Operating Systems Software?
b. Data Base Management Systems?

3. How are trade-offs evaluated in choosing between
8. redoing existing programs for improved computer efficiency, and
b. using the same resources to computerize operations being carried
on mamally?

4, How are charges sllocated by line of business for
a. unused computer capacity?
b. planning and development for future hardware acquisitions and
operating systems software?

MR, ROBERT J. JOHANSEN: Considering the hundreds of millions of dollars that
have been projected for purchases of computers and software packages over the
next decade, the millions currently invested in computers and software, and
the additional millions spent on operating costs, it is imperative that stress
be put on increasing the efficiency of computer operations, It is no longer
possible simply to say that computers save money because 1t is cheaper to do a
Job on a computer than to do 1t mamually. Computer operations in insurance
companies are now of such size and account for such a large proportion of the
company's expenses that an increase in the efficiency of its computer opera-
tions 1is more and more financially important.

Our speakers will give you the benefit of their experience with their own
computer operations, All three are in key positions where they can keep track
of computer costs and uses and csn try to increase efficiency of their opera-
tions. Mr, Murch's comments in particular are pertinent with respect to cost
control. Our hope is that you will go out of this session a little bit better
equipped to increase the efficiency of your own operations.

MR, QUINTIN J. MALTBY: How does one maximize the return on development costs?
‘The snswer is simply to do the development quickly and correctly, Not as sim-
ple though is the process of deciding what is correct and then ensuring that
it 1s done properly and on time. The key is to follow a comprehensive systems
development methodology. This involves dividing the project into phases such
as feasibility study, basic broad design, detailed design, programming and
module testing, system testing, conversion and cutover, and finally the follow-
up, The work should be 8o structured that a specific decision to go shead, to
recast, or to cancel is made at the end of each of the development phases., It
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is important that this principle of "creeping commitment” be remembered and
followed as it is all too easy to waste precious resources by acting too
hastily. All of this is predicated upon intense user involvement throughout
the process,

There sre variocus "0ld" and "new" methods in use for organizing and performing
the development work., One does not have to accept every facet of a method in
order to materlially benefit from 1ts usage. One should become aware of how &
new method solves problems that commonly arose from the use and abuse of older
methods,

The plamning for future computer utilization should be part of the overall
corporate planning process, This computer planning must take into account new
systems needed and the changing workloads of old ones. The methods used are
highly dependent on the particular corporate planning process and the organi-
zational resglities in the various dsta processing functicnal areas,

Evalusting the contributions of computers to increased productivity 1s at best
an inexact science. One has to cost out the alternative systems (whether
actual or projected) as honestly as possible snd then compare costs and bene-
fits. In doing this 1t is wise to remember that the computer system which
will beet handle a function will have a rather different structure and a 4if-
ferent pet of flexibilities and rigidities than the mamual system that best
handles the same function.

Extensions and upgrades of existing computer systems can also have their
relative productivities similarly evaluated. Any valid comparison must in-
volve equivalent levels of service, Sources of data for these evalustions and
comparisons include systems development costlings, functional cost studies,
time and motion studies, hardware costs, and operating costs. Ome often for-
gotten point is that the benefits of newly instituted computer systems come
from two sources, nemely the computer generated efficlencles and the reorgani-
zation of the application itself.

The declision to develop in-house or to purchase applications software is
becoming more common as more good software is marketed and organizations
increasingly scrutinize their overall software budget, By purchasing applice-
tion software the development costs are in effect spread over many users, and
a debugged and documented system may be available on short notice, However,
before buylng a good package, one should ask:

1. Does the package solve our problems - or just the vendor's?

2. Can the package readily interface with our connecting systems?

3. Can the package meet our needs with little or no modification? (In gen-
eral, the more the modifications, the less scund is the decision to
acquire, )

4, Are we prepared to meke the necessary effort to learn how to use it
properly - and then so use it?

5. Are we prepared to shoulder the maintenance load as if it were an in-
house developed system, or to pay to have the maintensnce done elsewhere?

Specialized Operating System Software can have an effect on efficiency. For
exgmple, I,B,M,'s Systems Mansgement Facllity, an option in some of the impor-
tant operating systems, produces copious data relating to the jJobs run, the
Job steps, all imput/output activity, and so on. This data is used by the
software support group to find out, among other things, the points of critical
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loading of the system. This data is usable for tuning the system with respect
to both operating system maintenance and production job setup., Tape manage-
ment systems are another exsmple. These systems schedule production tape
uesge, capture pertinent data sbout tapes when used, keep track of all tepes
owned by the system, and protect taped data from unintentional destruction,
The efficiencies resulting from tape mansgement system usage show up most in
the computer room itself, but the benefits of better control over and protec-
tion of the tape daeta are widespresd.

An example of "application system tuning" msy be of interest. Our individual
policy file is maintained dally on a modified ALIS system rumning in a non-
virtual machine. The file maintenance program structure is a dynamic overlay
in which the high-level control logic loads the logic to process each trans-
action, The loglic modules for many of the transactions are themselves struc-
tured as planned overlays. The monthly run in which gll our Pre-Authorized
Cheque (PAC) cases are "billed" took nine hours when running in a dedicated
machine, Considersble modification of the list of transactions whose logic is
made core resident and some of the planned overlay link edit structures re-
duced the time first to seven hours and then to five hours, After additional
core was acquired and one of the more popular tramsaction modules was expanded
in size so that it hed no overlay activity, the PAC run timing wes reduced to
three hours despite a somewhat increased work load.

Data Base Management Systems have an impact on efficliency by allowing an
orgsnization's data to be independent from the gpplication systems and pro-
grams that utilize it, The programs can then utilize the data according to
the logic of the system at hand without being overly concerned about the for-
mat or file structure of the data, Data Base Management Systems impose an
extra overhesd burden on the hardware system. However, this burden is made
worthwhile by the increased power, flexibility, and maintainability of the
application systems that use the data base. The benefits of Data Base Manage-
ment Systems do not come smutomatically. The Data Base Administrator function
must be properly implemented and msnaged, the system itself must be maintained,
and the application systems must use the Data Base Manggement System effi-
ciently, It has been sald that Data Base Management Systems will impact the
Electronic Data Processing field in the 1980's to the ssme extent that oper-
ating systems have affected the 1970's. There are a mmber of different Data
Base Manggement Systems in existence today. To choose one or to choose none
at all is s significant commitment.

How does one evaluagte the trade-off between redoing existing programs for
increased efficiency and using the ssme resources to computerize mamral opera-
tions? Although much technical input is usually required, the decision should
be made by a manager vho is at a level high enough to have a sufficient
perspective of the issues involved.

The manager involved should ask:
1., With respect to proposals for rewriting an existing progrsm or system:
a. Does the system have to resct to considerable maintenance activity?
If it does, and if rewriting will improve the understandsbility,
maintainability, and speed of the system, then rewriting is likely to
be worthwhile,

b. Will significant economies take place?
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c, Does the system belong to an earlier generation of hardware? If so,
it mey well be a prime candidste for replacement and upgrading., In
this case it is best to scrutinize the entire system sc that the max-
imm benefit can be extracted from the current technology.

2. With respect to proposals for computerlizing mamal systems:

a. Does the mamual system really merit computerization? The process of
answering this question should involve a full dialogue between the
application ares and the data processing area.

b, If the mamual system does not quite merit mechanization in 1ts own
right, does its inclusion as the completing part of a larger computer
system result in overall economies? If so, it is a better candidate
for action.

3. With respect to either type of proposal:

a. Is the system-supported function slgted for expansion or extensive
revigion? If so, careful planning must be done to decide how to best
handle the situation. This situation could well move the function
out of the discretionary area and into scheduled development work.

b. Will the system in question be required for a long time? If not, it
is best to leave it alone,

c. How does the suggested activity mesh with the other departmental
priorities?

After the manager has answered the sbove questions, he can then analyze the
comparative costs and benefits of each competing proposal, and decide what is
to be done and when to do it,

MR, WILLIAM O. BURNS: My presentation will reflect, for the most part, my
own company's approsch and philosophy concerning efficlent ccmputer utilize-
tion. It is importent that you understand our orgsnizational structure so
that my comments can be interpreted in the enviromment of that structure,
Our Life Insursnce operation is decentralized into 25 regional officesx.
Those offices are responsible for underwriting, issue, service, and claim
activity for the policies assigned to the geographical region. ‘The Home
Office has staff functions and a central computer system that sexrvices all
regional offices. All regional offices are comnected to the central system
by a teleprocessing network., All input to the system is generated in the
regions and transmitted over leased lines, and most transactions update
master records on line.

In regard to Topic 1, the following is a 1list of methods that we have used to
maximize return on development costs with a brief comment about each method:

1. Design of Systems for User Efficiency ~ In designing a system, we have
tried to make the input of data as simple and minimal as possible, Mini-
mal smounts of data and simple format, of course, require more compli-
cated programming, Simple formats and minimal amounts of input data
lessen the chance for human error and place responsibility for editing on
the system, People needs are reduced and efficiencies result.
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Design of Integrated Systems - We have designed the system so that imput
of like or simllar data is not duplicated for different uses. For example,
data on a new business case would be entered once. From that one entry a
Master Record would be estsblished, data for the various agency runs would
be developed, smd data for various statistical reports would be determined.
Rather than having mumerous computer runs (30 or %0 as an example) in a
daily system, the mmber of runs is held to a minimm, say fifteen,
Obviously, better efficlency and better comtrol result,

An Effective Organizational Structure - The company is decentralized into
25 administrative regional offices around the country. The computer sys-
tem is located in the Home Office, In the Home Office we have s staff
organizational structure which has been very effective, There is a
Procedure Research and Development Group (PRAD) composed of an Office Sys-
tems Department which is responsible for writing office procedures,
spproaches, and methods; an Electronics Research Department which is
responsible for developing specifications on how transactions and spplica-
tions should be written and what they should do; and an Electronics Sys-
tems Department which is responsible for programming and implementing
those specifications. PRAD Departments all report to the same Vice-
President., The importent point is that users are represented by the
Office Systems Department snd snalysts from Office Systems work closely
with those responsible for the programming activity., This gpproach has
developed excellent rapport between the user department and programming
activity. There is a teem effort atmosphere. The result is a very
effective and efficlent system.

On Line Systems - Regional Offices in the company are connected to the
central computer by leased lines. Records are updated on line, Paper
shuffling has been greatly reduced. This approach provides fast response
to error situations and tends to elimingte the compounding of errors that
often occur in the batch-oriented type systems, Direct input without
intermediate coding is also possible in many applications,

Involvement of User Departments - It is better for user departments to be
involved in the begimming so that the new system provides the desired end
result. Lack of involvement may mean wasted time in rethinking and
redoing,

Modular Design of Programs - We develop modules or what I refer to as
program segments vhich can be tied together in various conbingtions when
developing a new computer application, Teke, for example, the module that
would calculate a policy premium; once that module has been developed and
tested, it will be plugged into any particular trasnsaction, function, or
application that requires a policy premium calculation. This approach
minimizes programming duplication.

Use of Time-Sharing Terminals - The use of terminals in the debugging of
application progrems has incressed efficliency tremendously. A progrzmer
may condense as many as five to ten remote debugging sessions into one on
a time-sharing terminal.

Establishment of Objectives and Priorities - Concrete objectives for the
programing departments and a definite 1list of priorities are essential
to an efficient and orderly operation. Do not jump from one effort to
snother. Avoid s "putting out fires" approach by planning snd allocating
resources ashead of time, Obviously, this spproach takes cooperation from
other disciplines and support from top menagement.
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Project Coordinator Concept - On any sizable project, a project coordi-
nator is sssigned. A project team will be formed with all interested
departments or parties represented on that project team; it is the pro-
Ject coordinator's responsibility to see that the project stays on time
and all facets of the problem are covered. He does not have adminis-
trative control of the other project tesm members, He must go through
his own administrative channels if the job is not being completed in a
proper masnner. This approach helps overcome the rigidity of the typical
pyramid type of orgsnization,

"Freeze"” Concept - A control point is established in the implementation
schedule after which modifications or chenges in specifications for a
particulsr application are nearly impossible to have approved. An
extremely critical situation must exist before this rule would be
ignored, This control point allows one to meet objectives and targets
on time. Just as important, however, is the fact that users are forced
to make decisions early in the game,

Use of a Consolldated Policy Master Record - All data concerning s par-
ticular policyholder is located in one record. Separate policyholder
files are not maintained for different activities, This is a very
important concept since neither data nor updating is duplicated., Con-
trol, therefore, is better and easler to maintain,

Involvement of People Knowledgeable in Both Data Processing and Life
Insurance ~ One can do a data processing programming job In a better
fashion and more efficient manner if people involved are knowledgeable
not only in data processing, but alsc life insurance. Having an indi-
vidual knowledgesble in both areas becomes more and more difficult as
time goes along. An individual who is knowledgesble in both aspects is
a very valusble ssset,

Sticking to the Basic Requirements - An operation is much more efficient
end economical if one uses only those parts of operating systems and
other systems that are needed for what is wanted to be accomplished.
Unnecessary frills should be avoided., Time is saved in development and
less computer power is needed in operations. Systems programmers sre
not tied up with constant systems monitoring.

Use of Various Equipment Vendors - Efficiencles can often be realized by
purchasing memory and other components from a vendor other than the
vendor who supplies the basic computer. Costs may be lower and/or
better equipment features may be available,

Purchase of Computer Equipment with Purchase Credits Available - When it
makes economlic sense, one can purchase equipment from a user who has
purchase credits accrued. The user passes those purchase credits along
to the company upon purchase and one can lease back to that user the
computer system at more favorable rateg than the user is currently pay-
ing., When the systems are needed by your organization, the systems are
brought in at reduced rental rates to the compeny as compared to Vendor
rental rates, Our company has two systems owned being used by original
users and those systems will be moved into the company in the latter
part of 1977 according to current plans and at a much lower rental
charge than original equipment would carry.
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16, Allowance in Planning for Sufficient Growth and Unexpected Requirements ~
Monitor where the company is going and what facilitles will be needed to
handle that growth in the future. Provide some slack for unexpected
requirements. The point here is that even though you may have some
excessive capaclty you are not faced with having to interrupt important
projects for a crisis situation, because you have room to function. The
approach provides a more orderly and efficlent aspproach to running the
current system and developing new applications.

17. Minimizing Development Costs - Do a good job of analyzing the situation
and seeing all its ramifications before you begin., A detailed set of
programing specifications should be developed. One should try to antic-
ipate all of the questions that will be asked by progrsmmers. Less
errors and less time to develop result.

Try to keep major parts of the system independent. For example, in a
teleprocessing system design the system so that either the central com-
puter system, the teleprocessing network, or the terminal configuration
at the end of the network can be changed without any great interruption
of the other involved components.

18, Involvement of Top Management in the Decision Making - Top management
must reallze the ramifications of decisions or changes in priorities.
Juvolvement is very important in keeping an orderly approach to develop-
went of systems,

Now, I will mention some methods we use for evaluating the contributions of
computers to increased productivity. New business underwriting and issue are
monitored in relation to the mumber of cases processed per employee, Like-
wise, the mmber of policies being serviced per service department employee is
monitored and compared to previcus experience. Data processing unit costs are
monitored versus trends of other unit cost figures developed for the company.
Finally, functional unit costs are developed annually snd monitored sgainst
inflation, previous company experiemce, and experience of other compenies,

Let us now consider the efficiencies and lnefficiencles of purchased software.
Generally, a software package can be obtained relatively fast compared to
development of a similar package in-house. Programming anything takes a long
time. Secondly, a software package can be obtained and implemented generally
with less in<house resources devoted to the project. It seems obvious that
costs should be less since a packege supposedly spreads the development costs
over many user organizations. The purchase of an application program also
involves opportunity costs. If an application is developed in~house, the
opportunity to do some other type of programming 1s lost. Perhaps an outside
progrem can be purchased. for considersbly less money than what could be saved
if the resources to develop the ssme program intermally could be devoted to
another application., Finally, there is an advantage in that the vendor gen-
erally has more technical expertise on the particular subject compared to the
purchaser of the package. To develop in-house can mean g long and costly
educational process,

On the other hand, there are disadvanteges and inefficiencies, The software
package purchased may not be exactly what is wanted or it may not yleld the
results one would demand if he were developing his own gpproach from scratch.
The vendor may not be responsive to problems in the packsge or he may be slow
in implementing changes that are required in the software package at some
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future date. The vending company may not be sround at some future date., The
packege may be developed on a generalized approsch to be spplicsble to many
situations and therefore may be considerably less efficient compared to one
that could be developed in-house and tailored for the company's needs. Last,
but very important, integration into the total system of the user company may
be more difficult if not impossible with an outside packsge.

In regard to Topic 3, our method for determining vhat tskes priority follows
theze lines. As long as we are providing good service to user departments
and there is ample capacity in the system to service those departments, repro-
graming takes a very low priority and using the same resources to computerize
operstions being carried on mamuslly has a high priority, However, if running
out of cspacity and/or providing poor service to the user departments is
facing us, the rewriting of existing programs or changing or reconfiguring the
system to solve those probelems would move to the top of the priority list,

In setting priorities we also consider the expected rate of return on our
investment of resources, the public relatione aspect from the viewpolint of the
user department, the agent, and the policyholder, and the requirements of any
new products that need to be administered., When reprogramming is proposed, we
glso ask vhether or not the reprogramming would provide better information to
the policyholder, the agent, or the user department,

These considerations, of course, have to be welghed in the framework of avell-
able resources to do the job in the first place.

MR. JOHANSEN: I would like to interject a couple of comments at this point
with regard to operating software. Back in the late '50's and early '60's,
Metropolitan Life developed an English languasge compdler for its Univacs.
Then the Company switched to Honeywell 800's which used transistors. The
compller was modified mnd the Company continued to use English language and
the old progrems, As we went from 800's to Homeywell 1800's to 8200's, our
computer experts modified the Honeywell operating systems and the compiler
Consequently the same programs could be used in going from one computer system
to another, There was an obvious incresse in efficiency in that higher
powered machines could be used without redoing existing programs. It is
important to note that all these machines were tape oriented,

This idea 18 very attractive and Metropolitan would like to be able at the
present time to move programs from one mamufacturer's computer to snother's
but without having to modify the programs becsmse of the underlying software
change, Our computer people have developed what is termed a DMI, a Data
Manggement Interface, to be used between the computer's operating system and
the data processing spplication program - the insurance program. The DMI
would also be ueed between the insurance program and a Data Base Management
System, The purpose is to avoid rewriting programs becsuse of changes in
equipment or s change in the Data Base Management System. It effectively
isolates the programmer from being concermed with Input/mtput or record
fields.

Suppose you have a policy file with defined fields and hsve programs written
to operate on it. Then suppose you add a new plan which requires that your
policy file hagve a new field. Generally you would have to modify all your
programs, but with the DMI this is not necessary. You cen ignore the fact of
the field change and Just modify those programs that reference the new field.
It hes glven Metropolitan a tremendous boost in programming efficlency.
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Just to illustrate the DMI operation: a new Data Base Management System was
installed a short time ago - IBM's Amigos., Modifications were made in the DMI
and no program changes were necessary. We checked out Amigos on one program -
a Check~-o-Mgtic program - snd found we schieved s 20 percent reduction in time.
For s company the size of Metropolitan this amounted to $55,000 on an annual
basls. Some of these efficiencles do add up.

MR, A. DOUGLAS MURCH: In the field of insurance administrative operations,
improving productivity ususlly means hendling more work with fewer people, or
with much less than a proportionate increase in people, I think most of us
would sgree that, of all tools that exist for improving productivity, the com-
puter is the most powerful.

Broadly speaking, there are two methods by which computers are used to improve
productivity in administrative operations, I will refer to these as Method 1
and Method 2¢

Method 1 consists of developing snd installing new or expanded computer
applications, which result in transferring work from people to machines,
This tends to reduce clerical staff and salary-related expenses, although
it tends to increase program development and malntenance staff, and machine-
related expenses.

Method 2 consists of improving the efficiency of computer operations and

systems. This tends to increase the amount of useful work performed by a
glven computer installation, and thus tends to reduce unit costs for work
performed by computer.

Our topics for discussion this afternoon span both Method 1 and Method 2. I
strese the distinction between the two methods because, for many years, there
was a tendency in most companies towards slmost exclusive concern with Method
1, on the assumption that equipment and software improvements by vendors, plus
naturs) initiatives by the data processing staff, would take care of Method 2.
However, as companies have developed large computer workloads, anmal coste of
computer operations have risen, snd more and more companies have come to resl-
ize that substantial opportunities for productivity improvement exist through
Method 2,

Mailntaining proper emphasis on Method 2 efficiency improvements 1s sometimes
difficult, Most ocutside pressures on computer systems staffs are for more
projects of the Method 1 type. Most outside pressures on computer operations
manggers are for maintaining high standards of service and quality, rather
than for mgking Method 2 efficiency improvements.

I will describe in brief, simplified terms a few mechanisms the Prudential
uses to encourage efficiency improvements of both Method 1 and Method 2 types.
These are very much integrasted with ocur overall expense management and bud-
getary processes, and so I need a word of explanation sbout expense control
before we proceed.

All budgeted expenses in Prudential are classified into what we call
"Activities”, Each Activity includes all types of budgeted expense - salaries,
benefits, rent, telephone and telegrasph, postage, machine expense, and so on -
and it includes all expenses incurred for the Activity in Regional Home
Offices as well as the Corporate Office. ‘There is a.ccountajbilitx for Activity
expense results by Organization. We also name an "Activity Head" who is in
charge of expense control for each Activity,
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The Activities are defined either slong major functional, or else branch of
business, lines. While we have over 20 Activities, the two Activities most
relevant to our discussion todsay are

first, the Individusl Insurance Administration Activity, which includes
home office administrative operations for individual 1ife and health insur-
ance, from underwriting through claim, for a 1976 budget of $134 million »
and

second, Data Processing, which includes expenses for operating all of our
computer centers throughout the Company, for a 1976 budget of $40 million.

I am the Activity Hesd for both these Activities, It is my responsibility to
establish budgetary "guldelines” or "constraints” each year for each organi-
zation throughout the Company which incurs expense for these Activities, to
follow for budget variances during the year, and in genersal to exercise Cor-
porate responsibility for the expense performance of these Activitlies.

In the Data Processing Activity, we include gll expenses incurred in operating
our computer centers - equipment, manpower, supplies, space and other expenses.
The Datsa Processing Activity does not include salary-related costs for develop-
ment and maintensnce of computer applications, This is charged to the various
other Activities, depending on the purpose of the particular application,

For exmmple, the Individual Insursnce Administration Activity includes this
salary-related systems development and malntenance expenses for systems re-
lated to Home Office administrstion of individual life and heslth insurance,
The Group Insurance Activities include 1t for development and maintenance of
Group Insurance systems, The Investment Activities include it for development
end maintensnce of Investment systems, and so on.

Thus, in Prudential, basic Corporate responsibility for initlally amthorizing,
and subsequently following, the expenses for systems development and mainte-
nance is in the hands of the Activity Heed, who in each case has expense
responsibility for all budgeted expenses for that Activity, both line and
staff, and not just the systems development and maintenance expenses alone,

Assigning this expense responsibility to the Activity Head is an important way
in which we both stimulate and control efficient computer utilization through
Method 1 - that 1s, through developing snd installing new or expanded computer
systems, We feel that giving to the Activity Head, who in each case is a
senlor Corporate officer, the expense responsibility not only for current
operations of that Activity, but also for development and installation of fu-
ture computer systems for that Activity, leads to the best resolution of con-
flicting priorities, and the best overall return on development and installa-
tion costs,

Each Activity Head is interested in not just one, but all 3 of what I consider
to be the most important facets of Method 1 efficiency lmprovements, namely:

(a) initiating new systems developments to enhance the expense performance
of the Activity in future years,

(b} controlling and following on development and installation expenses to
make sure that they are within budgeted linmits,
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(c) following through, after installation, to mske sure that systems are
working properly, that necessary systems improvements are made, and
that maximm clerical savings are achleved.

As for Method 2 efficiency improvements, that is improving the efficiency of
computer systems and operations, our methods are somevwhat different. Responsi-
bility for stimulating and following on these efficiency improvements falls,
for the time being at least, primarily on the Activity Head for the Data Fro-
cessing Activity, since that Activity by definition includes sll expenses for
operating our computer centers,

Over the years, 1t has been a common phenomenon for computer centers to be
equipped with successively more and more powerful and expensive equipment.
About 5 years ago we declded that, in view of the importance to the Company
of its computer centers, we needed some reglistic measure of the efficlency
of operation of each center. Expenses for each center were already accounted
for in the Data Processing Activity, but we hed no relisble measure of the
workload performed by the center, other than such things as job counts,
elgpsed rumning times, idle times, snapshots of CPU utilization, snd so on.

What we set out to develop, and subsequently have implemented, iz a measure of
workload, expressed in terms of billings, that satisfies three objectives:

{1) It includes all useful work performed by the center, both production
and testing, on line and batch, whether performed on large mlti-
programming computers or smaller, stend-glone or "dedicated" computers.

(2) It excludes all work of a vendor software overheesd nature, such as
running IBM control programs like OS-MVT, ASP and VS,

(3) It bills work using = set of fixed computer center rates, called
"standard rstes”, which asre applied to the units of computer center
capacity required by each job performed in the center. The sum of the
billings for all jobs performed in a given period of time represent
the "income" of the center for that period, and are compared asgainst
the expenses of the center to determine a "proﬁt" or "oss” for the
period.

We further have a structure of "standard rates” that we believe fairly reflect
the demsnd of each job upon the resources of the center ~ machines, people

and supplies. This point is important becsuse we want to create incentives,
not just for full utilization of computer center resources, but also for
minimizing the amount of computer center resources required to perform a glven
Job.

This system of job billings has been in effect in cur computer centers for
severgl yeare, and results in computer-produced reports of billings and ex-
penses broken down by msjor application user, and by individuel job. The
existence of these reports has had a considerable beneficial influence in
stimlating efficiency improvements of the Method 2 type.

For the manager of the computer center and his steff, it serves as an income,
expense and “profitability” statement, with standard billings representing the
income. One cbjective of the computer center manager is to increase his
"profitsbility"”, which he can do either by reducing expenses or, more likely,
by making sure that expenses increase less rapidly than do billings.
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To eid him in pursuing this objective, he iz encouraged to analyze aspects of
this computer center operation where utilization is low, where equipment could
be released, or where further efficiency improvements could free up capacity
to handle additional work. Regular analyses of such aress include storage and
utilization of dsta sets on tape and disk, blocksize factors, chamnel and con-
trol unit utilization, CPU utilization by time of day, Job scheduling charac-
teristics of printer utilization, mmber and frequency of tape and disk set-
ups, reruns, restarts, etc. Improvements in such areas are often substantial.
They usually lead to being able to absorb an increasing worklosd in the com-
puter center without anything like a proportional increase in expense, or with-
out major equipment upgrade.

For the director of each systems and programming project, the reports of com~
puter center billings and expenses provide a somewhat different, but equally
important, means to pursue Method 2 efficiency improvements. For him the
reports show the standard billings incurred for each major system developed or
maintained by his staff, with production and testing shown separately, in each
computer center in the Company. In addition, unit coste are shown for produc-
tion work, These unit costs are obtained by dividing work volume counts -
usually transaction or in force counts - into standerd billings, with billings
factored down to s "zero profit”, or actusl expense, basis.

The director of each systems and programming project can, therefore, follow
the expense and the unit cost being incurred in each computer center for the
systems which are his responsibility. He can compare the efficiency of the
various centers in running his applications, and he can follow, over time, the
trend of expenses and of unit costs for operating his systems,

Reedless to say, these billing, expense and unit cost figures form the basls
of a Management By ObjJectives program aimed et reducing billings and improving
efficiency and unit costs for applications where that action is in order.

For most of ocur larger systems in production, computer center costs, as
measured by "zero profit"” billings, exceed by a considerable margin the salary
related costs of systems and programming. We have tried very hard to impress
upon our project directors that they are responsible not Just for developing
systems that result in clerical savings, and for controlling their own staff
costs, but also for controlling costs incurred in computer centers for their
systems, both testing and production.

We have the usual hardware and software monitors avallsble to indicate areas
of progrsming inefflciency., Frequently, a modest amount of properly directed
programming effort can yleld a very high return in terms of reduced billings.,
Typlcal target areas for this effort are better overlasy structures to reduce
disk calling and channel contention, eliminating grossly inefficient coding
indicsted by high CPU utilization, pre-compiler screening and elimination of
inefriclent coding sequences, and improved testing techniques.

Finally, on the question of sllocating costs for unused computer center capac-
ity and for future hardware and operating system software planning, we basi-
cally distribute these costs by line of business in proportion to the actual
use of computer center facilities, We use the distribution, by line of busi-
ness, of actual computer billings during the period, to perform this
allocation,
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MR. JOHANSEN: Now I have a couple of comments on Topic b, A few years ago I
had the job of trying to coordingte the Compeny's various computer operations.
We had a central EDP system for Personal insurance, we had another for Group,
and we had various other "stand-alone" systems throughout the Company, As a
result of the studies made at that time, we tried to bring all the independent
systems into the one system, One of the problems with a merged system is that
wvhen vou have to charge your computer operations over several dlfferent lines -
Group Life, Group Health, Personal Iife, Personal Health - you have the prob-
lem of charging for underutilization of the equipment.

It is a knotty problem. If you charge for use on a final basis at the end of
the year, then you can spread the underutilization over all users on the basis
of thelr use charges. You may however get complaints from some of your users.
For exsmple, your Group line has quoted on a particular contract on the basis
of so much for each claim processed by EDP. Then they find at the end of the
year that they are being charged a larger unit cost because another computer
was purchgsed during the year.

We have been examining this problem to find an equitable way of handling it.
One method 1is to operate the computer center as a profit center and overcharge
everybody. If there is a profit at the end of the year, a way must be found
to spread the profits. Another way might be to make a small initial charge to
each user and accumulste a fund which is maintained from year to year., In
some years it will increase and in some years it will decreasse depending on
overutilization credits or underutilization charges, but the benefit is that
there is g predictability of charges in advance. People can budget their EFPD
costs. You could alsc say that the acquisition of a new computer is for the
good of the compsny. In such case the underutilization cost would be spread
as general company overhesd. We haven't settled the problem - we are still
working on it. Probsbly a lot of others are too,

MR. W. DUANE KIDWELL: In a small company, we get sales pressure for a wide
variety of types of products. Since computer systems are generally less flex-
1ble than maenusl systems, it often becomes extremely expensive to accommodate
the product design people. Do any of you get involved back at the product
design stage in an effort to control the product design to fit your system and
thus cut down the cost of subsequent administratlion?

MR, BURNS: Yes, For example, our company is currently redesigning to come
out with a new line of individual policies. Right now new business can be
entered into the system directly without intermedlate coding; the entry of
data is very easy for clerical people, I remind those involved that if this
application is touched, a lot of expense will be incurred to reprogram that
whole activity, They listen,

Top management needs to realize that something that looks very difficult to
someone cutside the EDP area mgy be very easy to accomplish while something
that appears easy may actually be difficult. Thus, involvement with the
people making new product decisions is very important,

MR. JOHANSEN: We have purchased scme software to handle some new products in
both the life and casuslty areas, With the design of the software package in
mind, the product can be designed so as to minimize modifications. On the
other hand making a product more saleable is very important too.
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MR, FRANCOIS VACHON: I have a theory (which is impossible to apply) for
charging for unused computer capacity: the users who should be charged for
urused cepacity are those which have applications that are not on the com-
puter but ought to be, The problem is that you cannot make a list of such
applications.

MR, JOHANSEN: We have been thinking about that idea too. Perhaps that is one
of the arguments behind spreading the cost of unused capacity on a corporate
basis without regard to whether or not one uses a computer; eventually almost
everything gets on the coamputer,

Suppose that a Product A 1s going to be computerized in 1976, and that an
estimate of required time has been made, Then for some reason the job gets
postponed to 1977 or 1978. Meanwhile, since one cannot buy a computer and get
it instelled at a moment's notice, we are left with the extra time, The prob-
lem is that someone has to pay for it. We have a similar problem with time-
sharing, and we have not yet found a solution that is acceptable to very many
pecple.

MR. MURCH: Ome of the results of ocur income, expense, and performance
measures has been that for several yeers, in spite of s steady anmual growth
in ocur workload, we have not, at sny point in time, hsd significant amounts of
spare capaclty. With the hardware options currently available, one can add
caepacity in smell increments and get within reason slmost any desired incre-
ment in capacity, Further, cur method of distinguishing between dedicated and
nondedicated charges 1s geared to discoursge the situation of an entire com-
puter being used for a single spplicstion. An application ares which wants to
"strike off on its own" in terms of a new type of computer or a new type of
software will have to shoulder the full cost from the start., This is bas~
1cally a deterrent for proliferating different varieties of software and
hardware,

MR. JOHANSEN: On the question of allocating expenses, we have three large
computer centers with a system of allimnce between the centers such that if
Center A has an overload, some of the work can be sent by wire to computer
center B or C or both, processed there, and then sent back to the users. The
user may not know at any time which computer 1s processing his work, However,
it would seem unfair, if center A is overloasded and center B is urnderloaded,
that the particular user whose job is bheing shipped from A to B should pay the
full leased line cost., So the leased line cost for that kind of operation is
spread over 211 users without regard to where thelr work is done,

MR, THOMAS TIFRNEY: Currently, one of the biggest debates in the cocmputer
industry is distributive processing vs centralized processing or, if you will,
mini-computers versus large scale computers., Are there any comments on this?

MR. MALTBY: I cannot sgy much sbout it except that I sm a centralist. I have
seen arguments for having a "mini” for this job, and a "maxi" for that jJob,
and a "micro" for another Job; but with the nature of our business one still
has to tie everything together, and a large CPU computer does the job, Of
course, this does not mean you should not have lines out to your various
branches and centers.

MR. BURNS: We hgve just the "central system with terminal® arrangement in the
administrative offices, I currently believe that the central system is the
most efficient. With g mumber of computers in different places, there is the
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tendency for people to want to write different programs with different modifi-
cations in different places. Control ie lost, and maintenance can be a real
problem,

MR. ROY ARTHUR SAUNDERS: We are thinking of going to distributive processing,
For my company (in contrast to a large company with so mmch existing computer
power that a relatively small percentage increment can be easily achieved) an
increment of one good mini-computer is a substantial increment in computer
power, We are using a ten year old 360-30 and now require enhanced capacity.
One of the options we are considering is acquisition of one or two "minis”,
originally for dedicated operations. But they will be under control of the
EDP department., It will just be a dedicated small system which will be inte-
grated with the rest of the system with all operations and programming under
the standard procedures of programming management. User programs will be run
on this "mini”, but if there 1s excess capacity, it will be availsble to other
users. 1 essentially view the distribution as a functional distribution of
actual physicel computer power rather than a distribution of all the functions
of EDP systems, programming, snd operations.

MR, JOHANSEN: We are currently handling group dental cleims in two ways: one
is with a CRT on line to a large computer; the other is a mini-computer on
site, which then connects with a large computer after having completed pre-
liminary processing. We will compare the two systems; it would sppear that
the CRT has an edge.

John Hancock uses a system for programming for new applications called HIFO,
Would someone from the John Hancock like to comment on that?

MR, TIERNEY: Machine costs have been decreasing relative to personnel costs.
Since machine costs are more measurable, they have tended to be the focus of
our interest, but we need to force ourselves to look toward people product-
ivity. That leads us to systems development and system maintenance costs
which in turn dbrings us to the product and how it i1s bullt, One of the
methods of doing it better is the IBM HIPO (Hierarchical Input-Process-Output)
systenm,

HIPO is reslly just systems theory applied to computer programming develop-
ment, It involves structuring the development process through a rational
deductive well-thought-out approach.

MR. JOHANSEN: It seems to solve the problem of making sure that both the pro-
gramning group and the user group know, understand, snd define precisely what
will be done,

MR, TIFRKNEY: Yes. The users are forced by the nature of the HIPO system to
get involved much earlier. This plays a very large part in controlling costs,
Problems are precisely defined, Quality criteria are set - such as functional
independence, interchangeability, and size. If the developed system then
meets those criteria, it will work better, cost less money, and be more easily
maintainable,

HIPO is really predocumentation. It involves the walkthrough, simply a proc-
ess of writing a particular systems process on a blackboard and then going
through it step by step, and, in effect, troubleshooting.
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Another method in this area is egoless programming, which is a process of
taking computer development from being one's own private art form to a kind of
blueprinting, or public art form. The programmer displays his coding or ideas
on a screen, and allows several pecple to have a benevolent, well-intentloned,
"shot" at them. This usually results in a much better product.

It is important to remember that tools such as these sre only means for
developing a better product and that one must be careful not to let the means
become an end in themselves, There are many situations where their use is
either inappropriste or not necessary. HIPO, for instance, has proven to be
very useful when working with monolithic second-generation languages such as
COBOL or FORTRAN but it is only marginally useful with the more advanced,
segnenngle and self-documenting, third-generation languages like PL/l or
ALGOL 68,

The focus in the developmental process should not be on the means but on the
end-product itself - i.e. (1) a system superstructure where modules are engi-
neered together in the simplest (as determined by systems theory formulae)
possible scheme, {(2) individual modules that have a good internal coding
structure and the proper externsl attributes for system linking, and (3)
documentation that is unified and as brief as possible,

(n the question of mini-computers, it is my opinion that they will beccme an
increasingly important part of insurance company administrative procedures,
Just how Important, however, is something which I find very hard to guess et.



