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INTRODUCTION

° This report was prepared by INPUT in response to a set of specifications set
forth by Xerox Corporation in a document entitled "Subjects for INPUT

Review" which was prepared in October 1979.

° The purpose of the information presented in the report is to provide Xerox
with additional insight into a variety of field service related topics from the
perspective of the data processing industry.

° Topics addressed herein include:

Service costs.

- Technical skills requirements and availability.

- Customer involvement in maintenance.

- Incremental service pricing.

- Diagnostic trends.

- International companies (U.S. versus Western Europe).

railability.
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Most of the information presented in this report was derived from existing
research carried out by INPUT in the maintenance field. This base of

information includes:

- Multiclient studies of "Maintenance Requirements in the Information

Processing Industry."
United States.
Western Europe.

- INPUT's "Field Service Planning Information Program" a continuing
information service. Recent studies issued in conjunction with the
program include the following titles:

"IBM's Maintenance Policies."
"Remote Diagnostics."
"Instrumentation Trends."
"Software Maintenance."

"First Line Managers."

Interviews carried out in connection with a number of custom research

projects.

In addition, the INPUT staff talked to approximately 20 firms to obtain service

cost, contract and spares data.

Recommendations are based on the research combined with the experience and

judgement of INPUT's senior staff.

4 ~omments on the information presented are invited.
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- ocal Field Service Technicians, whose function is to handle routine

testing and maintenance functions requiring "cookbook" methods.

- Local Field Support Specialists, whose function is to deal, at the local

level, with problems too difficult for the technicians to solve.

- Central Site Support Specialists, whose function is to support the field

on problems that cannot be handled with local skills.

Education, experience and other qualifications for these people will vary

significantly as will pay scales and career opportunities.
INPUT believes that, in the 1980s, Xerox will draw many of its new hires from
the same population as the EDP industry. Therefore, the two will be in direct

competition for new recruits.

- Xerox may get the worst of this, because there is a perception that

computer technology is more interesting than electromechanical

technology.

Xerox will be increasingly susceptible to "people piracy." This will be
particularly true for managers, since field service management skills at Xerox

are directly transferable to the computer industry.

INPUT found that while the Xerox fringe benefit program is excellent, salaries
appear to be at the low end of the EDP industry's wage scales. (Direct

comparison was not possible because of definitional differences.)

There are three types of service agreements in common use in the EDP

industry: on-site, depot, and time and materials.
- The work covered in these agreements includes one or more of the

three basic types of maintenance services; i.e., preventive

maintenance, remedial maintenance, engineering changes.
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Most firms guarantee response time in the event of a customer originated

trouble call. This is, typically, two to six hours.

There are several emerging trends that are beginning to influence the

composition of service agreements:

- Increased customer involvement in diagnostic and repair procedures.

- The shrinking physical size .of equipment which makes depot

maintenance practical for a much greater number of devices.

- Lower maintenance costs as a result of either more reliable equipment

being produced, or improved diagnostic maintenance aids.

Users will demand reduced maintenance charges for their participation.
However, even though the dollars paid for maintenance per customer will
decrease, the ratio of maintenance costs to hardware costs will continue to

remain steady or to advance as hardware costs decline.

The closest parallels to Xerox' reprographic systems are other office systems

such as word processors, PBXs and small business computers.

- The degree to which service requirements for these devices truly
parallel Xerox' products is a function of the similarity of the customer's

availability requirements.

Although today nearly all service provided on short-term leased or rented
equipment is bundled into the lease agreement, INPUT believes that within ten
years, nearly all post-warranty service will be unbundled, reflecting general

recognition of the "service as a product" concept by the EDP industry.

- INPUT forecasts that U.S. expenditures for service related to infor-

mation processing will reach $20 billion by 1984.
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- Vendors are realizing the inherent potential for profit that can be

derived from the service function.

EDP vendors will normally provide customers with the same kind of support
given to their own field service people if they want it. This includes
attendance at vendors' training schools, service documentation, test equip-

ment, etc.

On-site spares are finding increasing acceptance, although the benefits to
either customer or vendor are a function of customer size, site location, and

other factors.

Although the concept of incremental services pricing is not widely used, we
are beginning to see "experiments" that clearly point to its much broader use

in the future.

- IBM has recently introduced incremental pricing for software service
and some hardware services in connection with a few of its newly
announced products. Since IBM sets de facto standards for service in

the EDP industry, we expect to see more of the same from other firms.

In the diagnostic areaq, there are several important trends:

- Special test systems designed for off-line use are finding increasing
application, particularly for peripherals such as disk drives and printers.
Many are programmable and are capable of changing the diagnostics to

suit a wide range of products.

- Built-in diagnostics are becoming common for devices which have
microprocessor elements. In a few cases microprocessors will be

incorporated into the equipment solely for the purpose of diagnosis.

- The use of remote diagnostics is rapidly becoming commonplace.

since remote diagnostics are provided by vendors to diagnose
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their own equipment, they are nearly worthless as a systems diagnostic

tool in a multivendor environment.

Soft failure diagnosis continues to be a number one problem. The only viable

solution is to improve product engineering so that the chances of a soft failure

In general, the U.S. and Western European environments are quite similar vis-

a-vis the service function. There are, however, some significant differences:

- Furopean users are more "sensitive'"' fo the service issue then are

INPUT found that 25% of the Europeans actually returned
equipment or cancelled their dealings with a vendor specifically

because of poor maintenance performance. The corresponding

- Although Europeans ranked service as a purchase criterion as high as
did Americans, they rarely made an in-depth evaluation of vendors'
service before making a purchase decision. Thus, the customer's

perception of service (rather than the fact of the matter) is a critical

- The concept of service as a profit generator is rarely realized in

Europe, while in the U.S., an increasing number of firms in the EDP

°
occurrence is minimized.
B. INTERNATIONAL COMPARISONS
°
Americans.
figure in the U.S. is less than 5%.
sales point.
industry run service as a profit center.
°

It is far more common to find European users participating in maintenance

than Americans. The chief motivating factor appears to be price rather than
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increased availability (as it is in the U.S.). This also reflects the higher

purchase/lease ratio in Europe.

As in the U.S., Europe is facing an acute shortage of field technicians.

- In Europe, a service career is considered second class. Personnel are
brought into their positions through apprenticeship programs similar to

those used for the building trades. Pre-work academic qualifications

- Although the separation rate for field service people in Europe is half

that encountered in the U.S. (5% versus |0%), it is very high by

- As a result of these and other factors, service in Europe is generally not
up to the quality of that found in the U.S., although there are many

exceptions to this statement.

The spare parts shortage appears to be more intense in Europe than in the U.S.
A contributing factor is that the low average quality of technicians results in

many "good" parts being sent back to the factory for repair.

°
are often minimal.
European standards.
°
C. RECOMMENDATIONS
°

Xerox should develop contingency plans directed at preventing "people piracy"
from the EDP industry and ensuring an adequate supply of new hires in the

field service function.

- Maintenance of fringe and salary parity is essential. Xerox should
consider participating in one of the EDP industry salary surveys. (The

best one is put out by the Hay organization on a semi-custom basis.)
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- Career path opportunities must be visible to employees.

- The establishment of "pre-graduation' recruiting programs designed to
spot and cultivate talent before it reaches the open job market is a

highly recommended way of securing qualified recruits.

Xerox should begin to experiment with partially or fully unbundled service
using incremental pricing schemes. These should not be offered to the entire

customer base until proven. In other words, move cautiously.

In  conjunction with the dadbove, depot maintenance centers should be
established, particularly for portable equipment. "Loaners" can be provided to
make their use more attractive to users.

Systems aimed at increasing the user's participation in diagnosis and repair
should be investigated. This is obviously a major step. Some of the
implications are:

- Products will need to be re-engineered for the unsophisticated user.

- New documentation will have to be developed and maintained.

- Training centers and other forms of support will have to be made

readily available to customers.
- New procedures, instrumentation and fault displays will be required.
Maintenance contracts providing sufficient flexibility to meet individual users
availability requirements should be offered. In some situations, the stocking
of on-site spares should be offered, perhaps for a price.

Xerox should study the feasibility of new diagnostic systems, including:

- Remote diagnostics.
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- Built-in diagnostic systems.

- On-site "maintenance computers."

Soft failure rates will have to be minimized through better product design and

engineering, particularly if user involvement becomes significant.

Recognize that differences do exist between the U.S. and Europe and, within
Europe, that there are significant differences between individual countries.
Policies, programs, systems, etc. should have enough "built-in" variability so
they can be '"tuned" to address the market requirements of individual

countries.

AREAS FOR FUTURE STUDY

In the course of preparing this study, and, as a result of discussions with
several Xerox people, INPUT has identified several areas it believes are
worthy of further study. These are briefly identified in the following
paragraphs. They were formulated without knowledge of any other internal or

external work being conducted by Xerox.

SERVICE AS A PRODUCT

In Chapter IV-A, the subject of service as a product is addressed. [INPUT
states unequivocally that (at least in the data processing industry) service will

be a major contributor to corporate revenues and profits.

- Xerox should dimension the revenue/profit opportunity from its own

perspective.

- If the size of the opportunity warrants further investigation, the means

by which service is offered (by Xerox) as a product must be identified.

- 10 -
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For example, what are the tradeoffs between T&M and fixed
price contracts in Xerox' context? Which should be offered and
under what circumstances? Should maintenance contracts be

bundled or unbundled - mandatory or optional?

- As a part of the analysis, customer willingness to participate in

installation, diagnosis, and repair should be assessed.

SERVICE DISTRIBUTION

New methods for distributing service are being introduced. Xerox needs to
understand the implications of each method or system upon its own operations.
INPUT envisions a series of cost/benefit analyses done for each approach.
Examples of the kinds of things that might be examined (in random order) are:
- On-site stocking of spares (including sale of high mortality kits).

- Remote diagnostics.

- User participation.

- System support centers.

- Regional/branch repair depots.

RESPONSE TIME COMMITMENTS AND ESCALATION PROCEDURES

The necessity or relative importance of response time commitments and/or
formal escalation procedures as they will impact Xerox competitive posture
needs to be better understood. Questions to be addressed include:

- Should these procedures vary by type of product or customer? If so,

what type of structure is most appropriate for each product/market

segment?
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- What level(s) of commitment need be published?

- How important or effective are escalation procedures as a competitive

tool?

- What are the customer's perceptions of escalation procedures? How

much weight does he attach to them?

PERSONNEL ACQUISITION AND TRAINING

In light of INPUT's earlier comments concerning the competitive environment
for people and the expected shortfall of qualified personnel, Xerox should have

an ongoing study program that addresses this issue.

- Ways to enhance Xerox' competitive recruitment posture needs

definition.

- Compensation and other motivation practices need to be reviewed and

changed before they prove to be inadequate.

- Potential sources of people must be identified and evaluated from a

long-term perspective.
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EXHIBIT | -1

SERVICE COST /REVENUE RELATIONSHIPS
FOR THE INFORMATION PROCESSING INDUSTRY

SIZE OF REVENUE TOTAL
1978.1979 FIELD PER FIELD SERVICE COST OF
REVENUES | SERVICE EMPLOYEE COST LABOR
COMPANY ($ MILLION) |ORGANIZATION  ($000) %(REVENUE) " |%(REVENUES?
A-1 $2,600 4,000 $ 650 9% 6%
A-2 2,800 9,700 288 21 14
A-3 2,500 4,350 571 10 7
A-14 327 750 428 iy 9
WEIGHTED AVERAGE $ 138 142 9%
B-1 $1, 800 8,000 $ 225 275 173
B-2 9y 320 293 20 13
B-3 71 320 222 27 18
B-4 136 275 495 12 8
B-5 380 1,400 271 22 14
B-6 38 180 211 28 18
WEIGHTED AVERAGE $ 210 25% 163
C-1 $ 100 350 $ 285 213 143
C-2 61 100 610 10 6
C-3 110 600 183 33 12
WEIGHTED AVERAGE $ 258 23% 15%
D-1 s 87 650 $ 134 453 293
D-2 100 306 326 18 12
WEIGHTED AVERAGE $ 196 313 20%
COMPOSITE
WEIGHTED
AVERAGE $ 358 17% 113

{1) $60,000 — INCLUDES SALARY, FRINGE BENEFITS, OVERHEAD, AND TRAVEL
(2) $39,900 -- INCLUDES SALARY (30,000) AND 30% FOR FRINGE BENEFITS

-4 -
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However, the minis, terminals and small business computer categories
which are most comparable to Xerox' line of business averaged about

$250,000 per employee.

The fact that Xerox does considerably better probably stems

from the fact that Xerox's equipment densities are higher.

The peripherals category numbers are clearly not conclusive because of
the small sample and the very wide variation between the two
companies listed. However, INPUT believes that a larger sample would
show peripheral vendors to be in the $300,000-5350,000/employee

range.

While peripherals take more time to diagnose and repair than
processors, they are so often present in large numbers at single

sites that field engineers can be very efficient.

Total service cost as a percent of revenue is lower for all four
categories. However, the values presented in the exhibit for total
service costs only account for salary, associated fringe benefits,

overhead and estimated travel costs.

The percentage figures shown in the last two columns of Exhibit
-1 are not all one-to-one comparable, since they relate to
corporate revenues, which, in some cases, include sales from
non-EDP related product lines. In addition, company size and
product line mix are important factors that are not separated

out.

If information had been available on parfs costs and distribution costs,
it is believed that total service cost as a percent of revenues for most
companies would have been equal to or greater than the 21-22%

provided by Xerox.
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For at least the next three years INPUT believes that the demand for field
engineering personnel within the information processing industry will increase

at an AAGR (average annual growth rate) of approximately 15%.

This level of demand over the next three years will result in increased labor

- There will not be a sufficient availability of field engineering personnel

to meet these demand levels.

- This will force information processing companies to increase their

expenditures for recruiting and training costs.

- Salaries will increase by as much as 15% on an annual basis as
companies attempt to reduce their turnover rates. However, it is

expected that employee turnover will continue to be a significant

- Companies will be willing to offer significant salary increases (up to

20%) to attract field engineers to their company.

B. FUTURE TRENDS
°
°
costs for the following reasons:
problem.
°

However, beyond this three year period some significant changes will occur

which will reduce this demand/availability problem.

- The next generation of equipment in all four categories will have
increased reliability and availability which will reduce the amount of
service required for the equipment, the amount of spare parts that must
be maintained in inventories, and the associated distribution costs.
Field service organizations will reduce their reliance on field delivered
diagnosis. Maintenance and regional or national remote diagnostics

centers will become standard within the industry. In addition to

- 16 - INPUT






providing better service, these remote diagnostic centers will offer the

following advantages in reducing the cost of service:

- Decrease the number of field service personnel at the various field
locations. This will be particularly true for highly qualified personnel
who will be located at the remote diagnostic centers. This centralized

pooling of expertise will permit more effective response to

maintenance problems.

- Permit the hiring of less qualified people in the field locations and

reduce the costs required to train these personnel.

- The activities of these people will be directed on-line by the remote
diagnostic centers. In some cases it will be possible for the remote
diagnostic centers to work directly with the users in completing remote

maintenance activities.

- This will negate or reduce the number of maintenance calls that will be

required by field personnel.
Therefore, it appears that the costs associated with service will continue to
increase over the next three to four years and begin to reduce after that time

period.

However, INPUT expects to see service costs related to software maintenance

continue to increase for the foreseeable future.

Thus, the total cost of service as a percentage of income derived from the sale

of a system is expected to increase.

17 -
INPUT






Xerox' projections show a continual decline in the cost of maintenance.
INPUT suspects that this is based on the traditional product line and
does not address the issue of maintaining reprographics products in
EDP/communications systems environments, with their attendant

software problems.
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TECHNICAL SKILLS REQUIREMENTS AND AVAILABILITY

By the mid 1980s, three types of people will be required to meet the service

demands of the integrated computer/office/communications systems in place

- Local Field Service Technicians, whose function is to handle routine

testing and maintenance functions requiring "cookbook'" methods.

- Local Field Service Support Specialists, whose function is to diagnose

problems too difficult for the technicians. He may also participate

with marketing in the design and sale of service support contracts.

- Central Site or Regional Support Specialist, whose function is to

support the field on problems that cannot be handled with local skills.

A. SERVICE PERSON OF THE FUTURE
l. SUMMARY
°
at that time:
°

This tri-level hierarchy of people each have their own role in the service
d each perform different functions and interface with
arent ways and often on different levels. Thus, the skills and

ents are different for each level.
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Of economic necessity, some of the functional requirements of the three
levels may overlap, depending on customer base, product line density,

geographic dispersion of specific products, and other factors.

The service person requirements of the future, as projected here, align closely
with INPUT's prognosis of IBM's future service philosophy which is just

beginning to evolve.
HISTORICAL PERSPECTIVE AND DRIVING FORCES

Ten years ago, the typical new hire field service technician in the computer
industry was hired with a minimum of a two-year, A.A degree in electronics or

several years experience, usually military.

- A few companies, notably IBM, hired a high percentage of four-year

degree individuals with engineering backgrounds.

With this background, technicians already had a solid grounding in electronics.

They needed only to be trained on specific pieces of equipment.

Software systems were rudimentary compared to today's products. Not only
that, but most users were relatively sophisticated and could very often

distinguish between a hardware and a software fault.

By the very nature of their jobs (in the field, remote from headquarters) and
the way they were managed, field service technicians were generally self-
motivated loners who operated relatively independently from the rest of the

company.

- Again, IBM is a notable exception. As IBM developed its concept of
account control, the field service technicians (called a C.E., customer
engineer) were part of an integrated team that contained marketing,

design, software, and field service elements.
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Today, the environment has changed significantly.  Of necessity, the
composition of the field service force has begun to change to meet the new
demands. Not only are the skill requirements changing, but also the methods

of delivering service must change to meet the new challenges.

The single biggest driving force is a shortage of required skills. The
traditional sources, the military and technical schools, are no longer turning

out enough people to meet the demand.

The second major driving force is the proliferation of low cost systems, with a
relatively broad geographic distribution, which has changed the whole

economic structure vis-a-vis field service.

- In 1970, a $1 million system could be supported by a resident field

engineer who earned $12,000 per year.

- Today, a system with the same capacity costs $100,000, and a field
service technician capable of maintaining all elements of the system

earns $25,000 per year.

- Thus, the people cost ratio for the same function has changed from

1.2% to 25% in less than ten years!

- In addition, where once a field service technician may have had to
maintain 20 systems in a metropolitan area |10 miles in diameter, today
he has to cover |0 systems in a rural area of perhaps 100 miles

diameter.
Of course the same technician may now be able to cover 50 or
|00 systems in the metropolitan area. However, rural and
suburban growth rates are higher than that of metropolitan

areas.

The third major driving force has to do with technological advancement.

21 -
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- Equipment is becoming more reliable. MTBF has improved (for
electronic equipment) by at least an order-of-magnitude in the past ten

years.

- More use of communications has led to the development of remote

diagnostics, use of central dispatch, the ability to create fault-fix data

bases, etc.

- Equipment has become modular. Diagnosis and repair can be made at
the module level, rather than at the component level, tremendously

simplifying the maintenance procedures.
- Designers are beginning to design for maintenance, employing devices

such as built-in diagnostics, simple back-plane wiring, easy to read fault

indicators, and redundant circuitry.
SERVICE PERSON OF THE FUTURE REQUIREMENTS

a. Local Field Service Technician (LFST)

LFSTs exist primarily to handle routine service functions such as:

- "Cookbook" PM diagnostics and routines.

- Repair at the module or unit replacement level.

- Cleaning and burnishing of mechanical components.

Skill and training requirements for LFSTs are relatively minimal:

- LF STs do not have to be versed in theory of operations.

- LFSTs can be taught by rote.
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- A high school education should be sufficient in most cases where

applicants show an electro-mechanical preference.

The appearance requirements of LFSTs will be a function of the geographic
area in which they operate, the type of clientele served, and the local

competition.

Depending on function, this category will include both exempt and non-exempt

employees.
Coincident with a heavy influx of this class of employee, companies will need
and want to have programs in place to detect and train individuals so that they

can progress beyond this basic level if qualified and motivated.

b. Local Field Service Support Specialist (LFSS)

LFSSs serve as backup to the LFSTs, taking charge of problems that they

cannot deal with.

- LFSSs must have a thorough grounding in theory of operations of all

systems with which they will come in contact.

- Many positions will require the equivalent of a four-year degree.

- Most will have to comprehend software.

LFSSs will have to receive formal training on specific products from both

hardware and software standpoints.

Most LFSSs will have to be generalists since they will have to make decisions
on non-routine problems as they come up and will have to deal across a broad

spectrum of products and systems.

_23-
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LFSSs are professionals in the usual sense of the word. They need to look and

act like professionals.

- LFSSs will frequently interface with marketing/sales and may asisst or
actually have responsibility for the creation and sale of maintenance
programs for individual customers.

LFSSs will be exempt employees.

c. Central Site Support Specialists (CSSS)

Central Site Support Specialists are resident at headquarters or regional
locations and are responsible for dealing with problems beyond the capabilities
of field personnel.

(CSSSs are specialists in every sense of the word. They have in-depth
knowledge of specific products; indeed, depending on complexity, their
knowledge may be limited to an individual subset of a product. For example,

the central logic unit, or the operating system software package.

CSSSs will have a variety of backgrounds, specific to their function. Some

examples of these specialties are:
- Circuit design.

- Systems software design.

- Test instrumentation.

- Mechanical engineering.

- Network design.

- Applications programming.
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° Most CSSSs will have at least the equivalent of a four-year college degree.
- In-house training will frequently include participation in the system
design, development engineering, and software development teams

originally responsible for a product.

° Since CSSSs will not normally interface directly with customers, appearance

requirements are secondary.

° CSSSs will be exempt employees.

B. IMPACT ON XEROX

° [t seems obvious to INPUT that Xerox is drawing many of its new hires from
the same population as is the EDP industry. Thus, the two are in direct

competition for people.

° On the surface, it would seem that Xerox would be in no better or no worse

position than any large EDP company.

- However, it may be more difficult to recruit for the reprographics
operation because of the level of technology involved in the company's

products.

In general, prospective field service recruits perceive electronics
as the leading edge technology and given a choice, it may seem a

more interesting challenge than electromechanical work.

° The EDP industry has been able to do very little to deal directly with the

personnel shortfall problem.

- 25_
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- In general, it accepts the fact that it will have to hire relatively

unskilled people.

- The counter is to change the support systems rather than try to develop
a broad-based educational system capable of turning out highly skilled

people in numbers sufficient to carry out maintenance by traditional

means.

The industry recognizes that these changes will negatively
impact skilled employees, but most companies have not

established plans to adequately address the issue.

IBM is an exception and is attempting to develop a long-range

retraining program.

- Compliance with affirmative action programs has compounded the

problem immensely.

INPUT has learned that IBM has adopted a policy (you'll never see it on paper)
of hiring one affirmative action qualified person for each other qualified

person it brings into its field service organization!

- Because of its size, Xerox is presumed to have a similar level of

exposure,

INPUT believes that Xerox will be increasingly susceptible to "people piracy"

from EDP companies, particularly for experienced personnel.

- As Xerox products increase their electronic content, the experience of

the people will better fit the needs of the EDP industry.

- Piracy may be particularly acute at management levels. There is no
reason why management skills at Xerox are not directly transferable to

other firms.
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In particular, the EDP industry is facing an acute shortage of first line
managers. INPUT's study, "First Line Managers," November 1979, shows that
the industry turnover rate for this position is now about 10% in the face of a

need for 20% more managers in 1980 compared with 1979.

Maintenance of salary and fringe benefit parity with the EDP industry is
essential, since the majority of people in field service leave their companies
- The Xerox fringe benefit program is excellent.

Typical salaries in the EDP industry for field service personnel are as follows:
- Trainees: $10,500 - $14,000, average $12,500.

- Trained FEs: $13,000 - $24,000, average $17,000.

- Senior FEs: $16,500 - $28,000, average $20,000.

- Specialists: $18,000 - $35,000, average $28,000.

- First Line Managers: $18,000 - $40,000, average $36,700.

°
C. RECOMMENDATIONS
°
for more money.
°
°

Correlation with Xerox's salary structure (as presented to INPUT) could not be
carried out because differences in definitions preclude direct comparison.
However, a cursory review of the figures provided by Xerox appear to show
that their salaries tend toward the lower end of the EDP industry salary

ranges.
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- All Xerox employment categories were specified as non-exempt, while
the last four categories of field service people for the EDP community

are nearly always exempt positions.

- Even though specified as exempt, most EDP companies pay overtime
and "hardship" differentials (e.g., night shifts, dangerous environments,

etc.) for all categories up to the position of first line manager.
Career path opportunity needs to be extremely visible.
- One EDP company, admittedly an unusual case, makes all newly hired

technical people spend time in the field service organization. Field

service experience is a prerequisite for working in engineering or

sales/marketing.

To maximize its chances of assuring a continuing supply of people at the
trainee level, Xerox should have an effective "pre-graduation" recruiting
program designed to spot and cultivate talent before it gets into the open job

market.

- One way to accomplish this is to work through a selected group of
technical schools by funding courses, supplying instructors, and carrying

out an effective on-campus PR program.

- The establishment of a training institute similar to the "Control Data
Institute" may be effective for Xerox, perhaps done in conjunction with

Xerox Learning Systems.

CDI trains people for the open job market, but CDI instructors
are able to spot superior talent early on. Thus, Control Data

Corporation gets first crack at the better people.
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DEPOT MAINTENANCE

This is identical to the customer site maintenance agreement except that the
customer is required to deliver the faulty unit to the specified depot for
repair. However, there is some variation with some vendors providing the
pick-up and delivery of the faulty unit. Although this type of service
relationship is limited to portable equipment, it does provide a reduction in

maintenance costs of up to 20%.

Depot maintenance is relatively new in the DP industry since it is only in
recent times that there has been enough portable equipment to make it

feasible.

- The industry recognizes that depot maintenance is cost effective. More
and more companies are adopting it and its use can be considered a firm

industry trend.
TIME AND MATERIAL MAINTENANCE (T & M)

This type of service agreement has the most open structure of all the
maintenance contracts. There is no agreement between the parties on the
level of maintenance provided. When the customer's unit fails, the vendor
provides maintenance for a previously agreed upon hourly rate and associated
parts cost. Response to customers is usually not good, since a vendor will first
service those customers with fixed fee contracts while T&M customers are
frequently handled on a time available basis. Vendors usudlly try to discourage
these types of maintenance relationships because it can result in very unhappy

customers, even though T & M work is generally quite profitable.

While a few companies "hedge" their response time commitments on T&M
contracts, many do not. In theory, this could cause legal responsibility
problems for vendors who do make commitments and then don't live up to

them.
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For example, IBM's stated policy is 2 + 2, i.e., two hours to
respond, two hours to repair. If the time expended exceeds these

limits, then an escalation procedure is put into effect.

The handling of response time commitments is the source of one
of the industry's biggest customer problems. Customers believe
that when a vendor quotes, "two hours to respond," the service-
person should be on-site within two hours from the time the
tfrouble call is placed. Vendors often interpret (at their
convenience) the same terms to mean that a serviceperson will

call the customer back within two hours.

Maintenance Service. There are three types of maintenance service

provided by hardware vendors under service contracts. These are:

Preventive Maintenance (PM). This includes maintenance

activities aimed at reducing product failure and extending
product life through regularly scheduled inspection and testing.
PM is usually performed during calls scheduled specifically for
that purpose. However, most vendors try to double up by
performing PM during a trouble call. There is considerable
customer pressure on vendors to reduce the amount of PM

performed.

Remedial Maintenance. This includes maintenance activities for

the diagnosis and correction of a product which is malfunc-

tioning.

Engineering Changes. During the life of a product, the hardware

vendor may install improvements to the product. These
engineering changes are normally installed during a preventive or

remedial maintenance call.
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- Ratio of spares/installed base value.
Obviously, selling spares directly to customers places them in the product

category rather than the inventory category. Book inventories are thus

- Selling spares can create problems when a company is production-

bound. Because purchasers get first crack at the parts, field service

The benefits of depot maintenance are extremely significant to all industry

Depots are better equipped, in terms of both people and test equipment.

- Some maintenance or diagnostic operations can be totally automated,

substantially cutting costs and MTTR.

- Maintenance procedures can be carried out in an environment that can

be controlled much better than the field.

- Human interface problems are minimized.

°
diminished.
may be left short.
G. LOCAL SERVICE CENTERS
°
participants.
°

Unfortunately, depot maintenance is limited to equipment that can easily be

transported to and from the depot.
- In addition, because equipment can be damaged or delayed in transit,

the value of depot maintenance can be subject to uncontrolled

problems.
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However, most companies report that the advantages of depot maintenance

significantly outweigh the disadvantages.

IBM is stressing the availability of depot maintenance for many of their

recently announced product lines.

- Maintenance for their new ASCl terminal is restricted to depot

maintenance. No other options are available.
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- Number of days/week coverage is available.
- Shift coverage.

- Response time.

Software support on IBM's new lines (4300, 8100 and presumably "H" Series)
are strictly time and materials, charged off at rates varying from $60 to $85

per hour - a negative incentive,

- However, IBM provides free access to system support centers as an

alternative.
These IBM policies cited are new and should, at this juncture, be considered as
experiments. Doubtless they will be subject to some modification in the near

future.

Most other companies offer customers a choice of T&M or fixed-fee contracts

for equipment maintenance.

- Systems software maintenance is generally provided free, regardless of

whether a system is purchased or leased.

- This policy can be expected to change as the software is "burned in."

Only the very large companies with extensive field service organizations can

afford to offer much variability in their service offerings.

UNBUNDLING

INPUT believes that, within ten years, nearly all service beyond warranty will

h~ sinkindled regardless of whether or not a system is leased or rented.
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° TPM firms are almost wholly dependent on the hardware suppliers for training,

documentation and spare parts.

- The EDP industry has shown no inclination to develop an "aftermarket"
support system like that found in the automobile industry. Until it
does, TPM companies will continue to exist only at the discretion of

equipment suppliers.
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CUSTOMER SUPPORT SERVICES

AGREEMENT

AGREEMENT NO.

D HEWLETT-PACKARD COMPANY

STATEMENT OF AGREEMENT

Hewlett-Packard shall support the products specified on Exhibit
B throughout the term of this Agreement. Customer support
performed under this Agreement will consist of the services
specifically described in Exhibit A.

ELIGIBILITY

Only Hewlett-Packard products which are in normal operating
condition and which are currently at Hewlett-Packard's specified
revision levels are eligible for coverage under this agreement. If,
in Hewlett-Packard’s opinion, maintenance of any product is
required to return it to normal operating condition or to bring any
product to the specified revision level, Hewlett-Packard will offer
to perform such work at standard service rates prior to placing
the product on this agreement.

RESPONSE TIME

The response time is specified on Exhibit A. Hewlett-Packard
shall respond to a request for support services within the
specified response time. Availability of Hewlett-Packard person-
nel and telephone answering service is limited to the specified
periods of coverage.

PERIODS OF COVERAGE

The periods of coverage for products covered by this Agreement
are specified on Exhibit A. The Customer may request a change
in the specified periods of coverage at any time. Such change is
subject to written approval by Hewlett-Packard.

Legal (national) holidays, and Hewlett-Packard approved holi-
days, are excluded from the standard perniods of coverage.

TERM OF AGREEMENT

The inttial term of this Agreement shall be one (1) year beginning
on the date stated in Exhibit A. The Agreement shall be auto-
matically renewed from year to year commencing with the expi-
ration of the initial term hereof on the same terms and conditions
herein set forth. The charges shall be subject to change upon
renewal as further set forth in paragraph a. under CHARGES.

. CONDITIONS OF SERVICE

Hewlett-Packara shall be under no obligation to furmish suppon
services under this Agreement should repair be required be-
cause of (1) improper use: (2) natural disasters such as flood or
earthquake; (3) strkes. nots, or acts of war or nuclear disaster:
(4) repairs, maintenance, modifications. or relocation and
reinstallation made by other than Hewletl-Packard personnel or
usual

hage,

mnage
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Sup-
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7. EXCLUSIONS

Hewlett-Packard's support services do not include (1) operating
supplies and consumables, (2) refinishing the products or fur-
nishing materials for that purpose, (3) electrical work external to
the products, (4) maintenance of accessories, attachments or
products not specified on Exhibit B, and (5) any other services
not specifically described in Exhibit A.

RELOCATION OF PRODUCTS

a. The Customer shall give Hewlett-Packard sixty (60) days’
written notice prior to any relocation of products requirng
on-site support services.

b. Products moved to a location within the contiguous United
States shall continue to be serviced under this Agreement.
The response time and charges will be adjusted to reflect the
new location.

c. Products moved outside the contiguous United States shall
continue to be serviced under this Agreement at the option of
Hewlett-Packard. The service to be provided and charges for
such service shall be subject to mutual agreement.

d. Hewlett-Packard shall, at Customer's expense, and risk of
loss or damage, supervise the dismantling and packing of
the products, and shall inspect and reinstall the products at
the new location. The Customer shall furnish all labor and
materials for the dismantling, packing, and placement of the
products in the new location.

e. The Customer shall be responsible for any loss or damage to
the products in transit.

9. CHARGES

a. The charges specified are those currently in effect. These
charges may be changed by Hewlett-Packard upon each
annual renewal of this Agreement provided that Hewlett-
Packard has notified Customer of the proposed increase at
least thirty (30) days prior 1o the expiration of the term.

b. Charges for services performed outside the specified
perods of coverage and for services nol covered by this
Agreement will be invoiced separately at Hewlett-Packard's
standard service rales

c. Unless otherwise stated all charges are exclusive of federal,
slate, or local taxes. now or hereafter enacted. which apply to
the charges. the agreement, the services renaered, or the
parts supplied. Such taxes. when applcable, will appear as
separate additional tems on the Hewlett-Packard invoice

d. When requested by Customer that Hewlett-Packarad incur
commerical travel and per diem expenses because of ex-
lended travel not included in the coverage, these expenses
will be passed on to tne Customer
























PRIME COMPUTER
SCHEDULE B

MAINTENANCE TERMS AND CONDITIONS

1. REGULAR SERVICE HOURS. For purpose of this Schedule, “Regular
Service Hours” will be between the hours of 8:00 AM. and 5:00 P.M,,
Monday through Friday, excluding PRIME holidays.

2. EFFECTIVE DATE AND TERM. This Schedule will be effective on
the date signed by PRIME and will be for a term of one year com-
mencing on the date of Acceptance of the equipment covered hereby
unless an alternative commencement date is specified. Maintenance
service may be terminated at the expiration of the one-year term and
at any time thereafter by either party upon ninety (90) days prior written
notice, but will continue to be effective in the absence of such notice.

Upon commencement of the term, PRIME's obligation to Customer
under any prior agreement for maintenance service for the equipment
covered by this Schedule will cease and neither Customer nor PRIME
will have any further obligation to the other in connection with the
prior agreement except for payment by Customer for charges incurred
thereunder.

3. CHARGES. The Monthly Maintenance charges are those shown
on the face hereof and are applicable to those Customers with equip-
ment located within one hundred (100) miles of a PRIME service center.
Charges for remote service will be by special quote. It is agreed that
if after the effective date of this Schedule, there is an increase in PRIME's
published commercial maintenance charges and PRIME gives Customer
ninety (90) days written notice of such increase, then PRIME, one year
after the effective date of this Schedule and at any time thereafter,
may implement such increase.

Monthly Maintenance charges for new systems that include central
processor units shall be waived for the initial sixty (60) days of this
Agreement when the commencement date for the term of this Agree-
ment is contemporaneous with the Acceptance Date of such systems.
This waiver by PRIME shall include all equipment ordered for delivery
with such systems but shall not be applicable to equipment add-ons
and/or upgrades ordered under PRIME's then prevailing upgrade policy.

The Monthly Maintenance Charge and any additional monthly charges
will be invoiced in advance on the first day of each month commenc-
ing with the date eguipment maintenance service is provided and will
be payable by Customer within thirty (30) days from date of invoice.

Customer will pay, or reimburse PRIME, for all taxes imposed on Customer
or PRIME arising out of this Schedule, except for tax based on PRIME's
net income.

Any other charges will be invoiced to Customer as incurred and will
be due and payable upon receipt of invoice.

4. UPGRADES. Customer shall pay PRIME’s applicable Maintenance
Charges for upgraded equipment obtained pursuant to PRIME's then
prevailing upgrade policy from date of Acceptance of such equipment
even if the equipment traded-in was subject to a waiver of Maintenance
Charges at the time of trade-in. This upgrade policy shall be applicable
in all instances where the traded-in equipment was covered under
this Agreement.

5. MAINTENANCE SERVICE. PRIME willmake all necessary adjustments
and repairs to keep the equipment in good operating condition during
Regular Service Hours, and in accordance with PRIME's policies then in
effect. PRIME representatives will have full access to the equipment in
order to effect necessary adjustments and repairs PRIME will determine
the preventive maintenance service required for the equipment. All re-
medial maintenance service willbe provided during Regular Service Hours
after notification that the equipment is inoperative and PRIME will be
responsible totheremedialmaintenance needsofthe Customer Customer
will provide adequate storage space for spare parts, test equipment and
adequate working space, heat, light, ventilation, electric current and out-
lets for use by PRIME's maintenance representatives.

Customer agrees not to move, or permit to be moved, the equipment
covered by this Schedule, without PRIME's prior written consent

All spare parts until incorporated in the equipment, all test and mainte-
nance equipment, tools and maintenance documentation will remain the
property of PRIME and may be removed by PRIME atany time.

Replacement parts will be installed on an exchange basis at no additional
charge to Customer when such replacement is effected on Customer's
premises by PRIME’s maintenance representatives. Parts removed on an
exchange basis become the property of PRIME.

Maintenance service does not include replacing platens, providing sup-
plies, accessories or refinishing of the equipment; nor maintenance of
accessories, attachments, machines or other devices not provided by
PRIME; nor making specification changes or performing services con-
nected with relocation, installation or deinstallation of equipment; nor
adding or removing accessories, attachments or other devices Any main-
tenance resulting from other than normal operation of the equipment
including Customer’s fault or misuse of the equipment or Customer’s
failure to provide the necessary facilities or specified operating supplies
or to meet PRIME's site specifications will be invoiced to Customer as an
additional charge.

6. ALTERATIONS AND ADDITIONS. PRIME will not be responsible to
Customer for loss of use of the equipment or for any other liabilities arising
from alterations, additions, adjustments or repairs which are made to the
equipment by other than authorized representatives of PRIME. If, in the
opinion of PRIME, any such alterations, additions, adjustment or repair
adversely affects PRIME's ability to render maintenance service to the
equipment, PRIME reserves the right to terminate this Schedule upon
thirty (30) days prior written notice to Customer.

7. INDEMNIFICATION. Customer will indemnify and hotd harmiess PRIME
from any loss, claim or damage to persons or property, other than the
equipment, arising out of this Schedule or Customer’s possession or use
of the equipment and services provided which indemnity will survive the
termination of this Schedule, provided that such loss, claim or damage
was not caused solely by the fault of PRIME.

8. GENERAL. If PRIME or Customerisin default under this Schedule and
such default continues for thirty (30) days after written notice by the other
party, this Schedule may be terminated by such other party. In the event
of default by Customer, itis agreed that Customer will pay PRIME all costs
and expenses including reasonable attorney's fees incurred by PRIME in
exercising any of its rights or remedies. No delay or failure of PRIME to
exercise any right or remedy will operate as a waiver thereof

Customer may not assign any of its rights under the contract formed by
this Schedule.

PRIME will not beliable for any failure or delayin performance due in whole
or in part to any cause beyond PRIME's control. In no event will PRIME be
liable for any indirect, special or consequential damages arising out of
this Schedule or the use of any services provided in this Schedule.

This Schedule may be amended only by aninstrumentin writing executed
by Customer and PRIME.

THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, NOT SPECIFIED HEREIN RESPECTING THIS
SCHEDULE AND THE SERVICES PROVIDED.

CUSTOMER'S INITIALS

SCHEDULE B
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