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chines are more efficient in memory allocation and
would have worked very well for this city with 256K
(or perhaps even less); but because the actual uses
were only vaguely defined at the time of acquiring
the microcomputer, the configuration for initial in-
stallation was determined more by price than user
definition. Mr. Nimz documents later in the paper
that the original printer order was deleted and re-
placed with a hard digk "with no deviation from the
contract price.”™ It would be helpful to know the
time sequence of events that produced this change of
hardware. Some agencies and suppliers might not
have the flexibility to make such a drastic change
without an increase in contract price. If an addi-
tional cost were incurred, some agencies might not
be able to absorb it within a budget year.

Mr. Nimz states in his paper that "the long-term
goal of the program is to reduce the number of acci-
dents caused by faulty or substandard highway fea-
tures and traffic control devices as well as reduce
the possibility of liability law suits." This is a
typical type of. general goal that requires upper
level review to make a "leap of faith" in accepting
the premise that computerization of some process
will be a step toward this goal. Was any measurable
objective set that could be used to evaluate the
effectiveness of the computerized inventory such as

"reduce the ratio of citizen notices to county
forces notices of defective traffic control devices
by 20 percent"? Was there an attempt to set any op-
erational improvement measures that could be evalu-
ated in the short-term (1 or 2 vyears) that might
justify computerization even if no reduction in ac-
cidents or law suits was noticed?

I especially appreciated Mr. Nimz including in~
formation on the resources required to develop the
initial data base. He indicated that he hired two
summer employees and assigned two permanent persons
on an occasional basis to inventory 270 miles of
county roads with 290 hridges, 1,100 culverts and
2,300 signs. His records indicated that 1,000 man-
hours and 5,572 road miles of travel were required
to complete the data collection and processing. It
is necessary to share that type of information for
other agencies to make an intelligent management
decision about whether they should or should not
computerize with microcomputers. This paper is
informative and contains a prime example of the in-
ventiveness of local highway agency managers to try
out technological advances to improve their op-
eration.,

Publication of this paper sponsored by Task Force for the 1984 Maintenance
Management Workshop.

Playing Games with the Maintenance Program on

A Microcomputer

DENNIS FILE

ABSTRACT

The Illinois Department of Transportation's
maintenance management information system
(MMIS) is being extensively enhanced and
modernized. Thne new system will be compoesed
of three synergistic subsystems--performance
budgeting, maintenance management, and
equipment management. Micro- and minicom-
puters dedicated to the MMIS will play a
prominent role in the new system. The proj-
ect to rebuild the system began in 1980 and
the new MMIS is scheduled for installation

over a 3-year pericd, which began in March
1984, Therefore, several of the features
described are planned and designed but not
implemented at this time. The report ex-

amples shown are mock-ups.

In the past decade there have been major changes in
the maintenance of state highways in Illinois. Re-
duced revenues and escalating labor, material, and
equipment costs have required that the transporta-
tion department take a number of unprecedented

steps. Field crews have been pared down to meet re-
ductions in staff allocations; and equipment 1life
has been extended, where possible, by postponing
replacements. Levels of service have been reduced
to address only the most urgent needs while the
hacklng of unmet needs continues to accumulate.

Faced with the challenge to do more with less,
the transportation department is also in the process
of upgrading its system of management controls in
the area of highway maintenance. In January 1980,
the Illinois Department of Transportation requested
proposals for developing the "requirements defini-
tion" and "logical design" for a system to better
rlan and control maintenance efforts and resources.

The selected consultant, Byrd, Tallamy, Mac-
Donald, and Lewis, completed the study in early
1981. The new system is entitled the maintenance
management information system (MMIS) and is com-
prised of three, interrelated, synergistic sub-
systems:

- Performance budgeting subsystem,
- Maintenance management subsystem, and
- Equipment management subsystem.

The following describes the primary objectives
and features of each of the subsystems.

BT K
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Performance budgeting subsystem (PBS). The PBS
will enable a manager to show maintenance needs in
three different forms on the maintenance budget (in
both its request and final forms). These three bud-
get formats are (a) ,conventional budget line items
(e.g., commodities, contractual services, and per-
sonal services); (b) resources (e.g., labor hours
and equipment hours); and (c) work activity quanti-
ties (e.g., square yards of partial depth patching).
The translation from work activity quantities to re-
sources and budget-line-item dollars will be accom-
plished by models and standards based on cost and
production history and management judgment. Micro-
computer spreadsheets will enable maintenance
engineers to create and model the maintenance pro-
gram and budget.

This subsystem will also produce an annual work
plan by assigning the work activity quantities
delineated in the budget to work locations and time
periods within the fiscal year. Priorities, resource
availability, and seasonality must be considered in
this process. Microcomputer spreadsheets will also
assist field engineers in performing this function.

Maintenance management subsystem (MMS). The MMS
will use microcomputers to collect and edit cost and
production data to

1. Measure adherence to the work plan and to
highlight situations needing management attention.

2. Measure labor efficiency and to highlight
situations needing management attention.

3. Monitor indirect costs, that is, those costs
associated with supporting (not performing) the
direct, on-road activities.

4., Accumulate historical data as a basis for
developing relationships between work activity quan-
tities, required resources, and budget-line~item
disbursements. These relationships will be used to
establish and refine models and standards for bud-
geting and work planning.

Equipment management subsystem (EMS). The EMS
will establish and maintain an inventory of mainte-
nance equipment, and collect and present information
on operating costs, repair costs, and use of indi-
vidual units of maintenance equipment. This informa-
tion will enable the department to

1. Improve the preventive maintenance program.

2. Make better decisions regarding selection and
replacement of maintenance equipment.

3. Highlight high-cost equipment that has a low
utilization rate.

4, Develop more exact equipment use rates.

CONCEPTS

The new MMIS emphasizes the planning and control
functions of management. It provides a useful tool
for achieving greater effectiveness and efficiency
in performing the important and public-sensitive
function of maintenance. The system recognizes that
maintenance management is a cyclical process that
corresponds to the classical cycle of management--
plan, execute, control, and evaluate; replan, exe-
cute and so on as illustrated in Figure 1.

Planning

Planning includes developing and expressing the bud-
get request, not only in the conventional terms of
budget-line-time dollar amounts, but also in terms
of the quantities of production enabled by those
budget-line~item dollars. This function will be
performed using a chart format referred to as a
spreadsheet.

277

s

“Cycle of
Management”

EXECUTION

FIGURE 1 Cycle of management.

The budget request will be based on the following:
1. Needs, which are stated in terms of work
quantities;

2. Models, which are the factors that permit
work quantities to be translated into budget-line-
item dollars; and

3. Head count constraints, which limit the bud-
get request. Given the magnitude of the needs, an
unreasonably large budget request would result if no
constraints were observed. It therefore becomes
necessary to consider the head count likely to be
allowed so that a practical budget request will be
developed.

After proceeding through the various budget reviews,
an approved budget will result. Changes made to
line-item dollar amounts during these reviews will
be made correspondingly to the work quantities.

In the last phase of planning, the annual quanti-
ties will be assigned to time periods within the
year. Certain constraints will be considered in
developing the work plan. These include the sea-
sons, the availability of resources (manpower and
equipment), and policies (e.g., mowing policy).

Execution

Following the priorities indicated by the work plan,
the various work activities will be performed. The
number of units completed and the resources used
will be reported along with the costs of operating
and repairing the equipment.

Microcomputer terminals will be installed in the
field team sections to facilitate the prompt col-
lection of field reported data., This will permit a
more timely assessment of staff efficiency and plan
adherence.

Control and Evaluation

Using committee-established statewide 1labor stan-
dards (e.g., 4.3 labor hours per square yard of par-
tial depth patching), the efficiency of a measurable
activity will be computed as follows:

Efficiency = (labor standard x units completed) -
actual hours worked.

Efficiency reports will be produced for the various
levels of the organization so an unusually high or
low efficiency can be highlighted. Plan adherence
reports will monitor adherence to the work plan and
will highlight unusual variances for management at-
tention.

The cost of operating and repairing each piece of
maintenance equipment will also be reported from the
field, These reports will keep track of operating
costs such as gas, oil, and antifreeze, and repair
costs, which include repair parts and labor. Odom-
eter and hour meter readings will also be reported.
These data will enable a manager to identify equip-
ment most in need of replacement and give notice
when equipment is due for preventive maintenance.
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The actual cost of resources used will be deter-
mined by using cost accounting techniques to relate
resource costs to budget expenditures. These tech-
niques will also address the measurement of indirect
costs (i.e., the costs of supporting rather than
performing production activities). This feature
will enable maintenance managers to determine what
was done and how much was spent at a given location
during a certain time period. Over a period of time
these files will accumulate into a history. The
history combined with management judgment~“will pro-
vide averages and models to be used for the next
planning cycle.

THE MAINTENANCE ORGANIZATION IN ILLINOIS

Maintenance responsibility within the Illinois DOT
is shared by the central bureau, districts, and team
sections. The state is divided into nine districts
that encompass 6 to 15 counties each (see Figure 2).
Each district, 1n turn, is divided into 7 to 23 tcam
sections. Field engineers assisted by engineering
technicians supervise the activities and manage from
one to six team sections.

The team sections are the field operating units.
Each team section manager has an assigned equipment
fleet and head count. MMIS and its hardware have
been designed to correspond to the maintenance or-
ganization.

HARDWARE

A request for proposal for hardware was distributed
in late spring 1983. A total of five responses were
received. Three of the vendors were disqualified;
two immediately, because they could not meet manda-
tory requirements, and the third for failing to
demonstrate the company's product.
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The final selection was made between DEC and IBM.
IBM bid Series 1 with PC/XTs. DEC bid vAax 11/730
minicomputers for the nine districts with a VAX

11/750 at the central bureau in Springfield and
PRO350 microcomputers for the team section 1loca-
tions. DEC was selected. The first equipment was

delivered in October 1983, It consisted of the VAX
11/750 and ten PRO350 microcomputers that are now
being used to develop the MMIS.

The first application of the microcomputers will
be a pilot program to develop the performance bud-
geting subsystem in three districts. This will en-
tail delivery of three more microcomputers plus
another minicomputer (this one in a district of-
fice). The next scheduled application will include
testing the field reporting techniques on a con-
trolled basis in the same three districts. This will
include the installation of another minicomputer
along with up to 10 more microcomputers.

A system phase-in period will follow over the
next 6-month period as the final hardware installa-
tion is completed in the three test districts. Fol-
lowing that, installation will begin for the other
six districts on an individual baisis. The final
statewide configuration will total 10 mini~ and 53
microcomputers.

(a)
VEAN SECTIONI
WORK ACTIVITVS

613 RT. STERALING
412 FULL DEPTH PATCH
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The entire sytem will operate as a network with
two-way Iinformation flow between the team sections
and the district offices and then between the dis-
tricts and the central bureau at Springfield. The
team sections will. be able to combine batch-type
reports provided by the printer with the data entry
capabilities of their microcomputer. The system net-
work is illustrated in Figure 3.

The task of training and installation will be
complex and will require considerable coordination.
It will involve a team effort of central bureau and
district personnel. At least two persons per dis-
trict will serve on the training task force along
with central bureau representatives. However, final
plans for training have not been formulated.

MMIS SPREADSHEET APPLICATIONS

Two of the MMIS requirements in the planning cycle
will be accomplished by using the spreadsheet capa-
bilities of the microcomputers. These are the on-
line ability to

- Develop the annual program budget by inserting
various work activity quantities and review the

$Q. V0.
HISTORY
FY35 ——=e == FY04 ==~ == Y] coc =coe (Y82 ~oo =woe FYQ] =vo wcce FY§) =
:f.l: —ESCRLPTION  LAME Bl. .nns REQUEST _MEEDS SURMIT _NEEDS ACCORP _MEEQS ACCOMP _BEEDS -MEEDS ACCOuUP
000 NOT ASSIGNED P T p— ° o [} 2 [ . ° 3 o ]
100 1 NI SN OF SCMUALYR 106 o 2s 10 10 ° 23 . 20 ° 18 v
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330 ROUTE 61, AUGUSTA 22.4 — 40 20 23 22 33 13 2s 10 23 '
COUNTY L INE
600 US 26 Gl i, e 40 11 13 13 20 1 10 26 20 ?
ROUTE 104 PIKE CNTY
601 IL 101 8.9 S 20 ° 20 10 a2 ° 30 10 36 22
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1660 FREDRICK 1%.6 — 20 15 20 17 15 12 10 16 22
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990 UNMARKED RT AT RIPLEV 2.0 — 0 0 [} 0 0 0 ° ]
992 UNNARKED RT AT RSHVLE 4.6 — 20 1e 20 14 14 ° 12 (] (]
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FIGURE 4 (a) Input: Forecast worksheet for the direct operations of a team section. (b) Output: Needs forecast for direct operations of a

team section.
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results in terms of .budget-line-item dollars,
and
- Develop and alter the annual work plan.

Spreadsheets will be used for these functions for
several reasons. They are user friendly, thus
training is minimized; they are relatively easy to
program and modifications are not difficult to im-
plement; and user entries can be made for anything
seen on the screen. Results of changes to entries
will be reflected instantly on all other information
displayed on the screen. Finally, spreadsheets can
interchange intormation with olher files and reportc.

Programming the Maintenance Work Budget

One of the new aspects of the MMIS will be the in-
volvement of field personnel in developing the an-

FIELO ENGINEER: 10
MORK ACTIVITVZ 430 POTHOLE PATCH
TONS
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nual program budget. Under the new procedures, the
maintenance budget will be developed by the district
maintenance staff and the costs will be calculated
by +ho svetem. Field enaineers will play an active
role in developing programs submitted by team sec-
tions. Program requests for each team section will
be made to the district maintenance engineer in the
form of work activity units.

As the first step in the budget cycle, each field
engineer will assess and submit both a total needs
and budget request quantity for each work activity
for each roadway within the team section as shown by
Figure 4. These needs and request quantities will
be based on past history of needs and work accom-
plished. The submitted needs and reqguest quantities
will be summarized for each field engineer (see Fig-
ure 5). This information will be summarized as
shown in Pigure 6 and used by the district mainte-
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FIGURE 6 Forecast summary for the direct operations needs of a district.
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nance engineer as the basis for developing the an-
nual program budget.

At this point the sum of the work activity units
for ali team sections will be entered into the
spreadsheet on the microcomputer. As they are
entered the labor requirements and associated costs,
developed using the district's models, will be dis-
played (see Figure 7).

The district maintenance engineer may then enter
changes in the gquantity for any work activity and
immediately see the effect o5n the line-item dollars
for that activity and compare the total program dol-
lar amount with the budget dollars available. The
microcomputer spreadsheet will also display a com-
parison of the labor hours available with the labor
hours required.

If entries boxed in on Fiqure 7 in the rows en-
titled DISTRICT FACTORS and CONSTRAINTS, under the
column heading QUANTITY, and entries under INDIRECT
COSTS are altered by the engineer, all other numbers
on the entire spreadsheet will be recalculated and
changed appropriately. In addition, a supplementary
spreadsheet (see Figure 8) will display estimated
equipment requirements.

The models used to develop these costs will be
compared with actual expenditures and annual adjust-
ments will be made. Therefore, the micromputer's
spreadsheet capability will enable district mainte-
nance office personnel to develop quickly alterna-
tive maintenance work programs, review the results
of policy decisions, and answer "what if" questions.

From this new system the Illinois DOT expects:

1. An increased emphasis on work to be accom-
plished rather than dollars being appropriated; that
is, a commitment by field engineers to accomplish
the work will begin early in the budget process.

31

2. Those who review budget requests to be better
informed and thus make better decisions because they
will be able to review the effect of line-item-bud-
get constraints on the work to be accomplished.

3. An improved ability to balance resources by
optimizing the distribution of dollars among the
budget line items within the district bureau of
maintenance as a whole and also within the team sec-
tions.

The planned use of the microcomputer spreadsheet
facility will be one of the most unique features in
the MMIS. Backed by the involvement of the field
personnel in developing the budget request, the dis-
trict maintenance office staff can prepare any num-
ber of viable, alternative work programs with var-
ious mixes of activities and levels of service. They
can adapt work plans to support policy decisions
established by the district or central office. 1In
effect, they can play games with the maintenance

program.

Work Planning by Team Sections

The second application of the spreadsheet feature on
the microcomputers for the new MMIS is to aid in the
development of the work plan. After the district
has established the work activity quantities that
will be budgeted, the same microcomputer spreadsheet
feature will be used to assist field engineers in
preparing a work plan that will lead to the accom-
plishment of the work activity quantities of the
program budget. The final work plan will specify
how much, where, and when the work will be done.
Three steps will be involved.

Step 1. The district maintenance office staff
will use the microcomputer to assist in allocating,

1 2 3 4 5 6 7 8 9 10 1 12 131 15 16

W REG. AR OT R M EHREG. EH OT EH 5.S. NO.OF HRS. PER % OF  LEAVE NET AR

RATE  RATE  RETIREX S.5.%  RATE RATE % NR  PERSON LEAVE  HOURS  HOURS
DISTRICT FACTORS: $10.00 $15.00  5.00 6.00 §8.0 $12.00 6.008 170 1,808  15.00 46,104 261,256
LINE 1300 1800 1200 1700 1290
1TEMS ; COMMODS  EQP OPRS CNTRCTS TELECOMS TRAVEL
CONSTRAINTS ; 300,000 100,000 200,000 90,000 25,000
DIRECT OPERATIONS: .

WNORK ACTIVITY TOT HRS MR REG MR OT  EHW REG EH OT 1120 1130 1300  LAB HRS MATS % KR X MR X EH % EH
0. DESC UNIT |QUANTITY REQUIRED HOURS HOURS  HOURS  HOURS MR §  EH §  COMMODS PER UNIT PER UNIT REG O  REG or
410 POTHOLE PATCH TONS J 3.400 | 22,924 18,339 2,292 1,375  o17 217,778 22,008 92,400  5.21  21.00 80.00 10.00 6.0  4.00
412 PARTIAL DEPTH PATCH SQ.YDY. 4,400 | 8,580 5,148 1,716 1,287 429 77,220 15,448 9,372 1.5  2.13 §0.00 20.00 15.00  5.00
422 ADD SPREAD AGG  TONS | 1,500| 1,560 1,482 78 0 0 15,99 0 13,500 1.0 9.00 95.00 5.00 0.00  0.00
443 MW ING Acres | 22,000 | 41,800 39,710 2,09 0 0 428,450 0 0 1.9  0.00 95.00 500 0.0 0.00
471 SHOW FENCE un.ell, 9,000  aso 405 23 23 0 4395 _ 184 9 0.05 0.0l 9.00 5.00 5.00  0.00
SUBTOTAL OF DIRECT OPERATIONS 75,316 65,080 6,199 2,685 1,36 743,833 37,632 115,362
INDIRECT COSTS

1120 1130 1300 1800 1200 1700 1290
W$  EHS COMMODS EQP OPRS CNTRCTS TELECOMS TRAVEL
TEAM SECTIONS HOURS] 40,000 | 40,000 36,000 0 4,000 0 350,000 32,000 160,000 115,000 155,000 45,000
DISTRICT OFFICE HOURS| 8,000 | 4,000 3,600 O 0 400 36,000 4.800 25.000 12,000 47.000 5.000 2,000
LEAVE HOURS) 24,297 242,970
TOTAL REQUEST:
TOT HRS MR EXCL MR OT  EH REG EW OT 1120 1130 1300 1800 1200 1700 1161 1170 1290
REQUIRED LVE HRS HOURS  HOURS  HOURS NR §  EH § COMMODS EQP OPRS CNTRCTS TELECOMS RETIRES S.5.8  TRAVEL
143,611 104,684 6,199 6,685 1,746 1,382,803 74,437 300,362 127,000 202,000 50,000 91,791 129,446 25,000

LINE ITEM CONSTRAINT AMOUNT

MINUS REQUEST: 156,572

.32 -27,000 -2,000 40,000 0 0 0

TOTAL BUDGET - $2,382,834

FIGURE 7 District budget spreadsheet.
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HOURS OVER/SHOR T2 0 -15 25 i0
HOURS REQUIRED: 543 CHAIN Saw 240 560 560 240
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HOURS OVER/SHORTS [ (] ] 0
HOURS REQUIRED: 911 PICKUP/CARRYALL TRK 1118 1851 1916 963
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END OF REPORT

FIGURE 8 Team section equipment requirements by quarter.

balancing, and assigning the budgeted districtwide
work quantities to each team section (see Figure 9).
This allocation will be based on

1. The total needs and budget request quantities
as submitted earlier by the team section; and

2. The quantities of priority 1, 2, and 3 work
as indicated by the field needs suivey submitted by
the team section immediately before the allocation
process.

Step 2. Given the allocated annual work quan-
tity, field engineers will use their microcomputers
to allocate and assign the budgeted quantity of work
for each activity to each subsection (i.e., to an
actual roadway 1location) under their maintenance
responsibility (see Figure 10). These two steps
will provide information required for the basic work
plan in terms of how much and where work will be
done.

Step . The microcomputer spreadsheet will be
used to make a preliminary assignment of when the
work will be performed. Four years of history con-
taining the amount of work performed for each work
activity by month will be maintained for each team
section. A model of work performance based on the
history will be kept for each team section. The
spreadsheet will use the percentages based on that
history as a model to spread the budgeted work

amount for each work activity across the year (see

Figure 11). For example,

October, and 22 percent in November,
budgeted amount were 90 square yards;

if the history for a par-
ticular team section showed that 11 percent of their
full depth patching was done in July, 67 percent in

Team Section: 613 Mt. Sterling

and the annual

the prelimi-
nary work plan for full depth patching would be

Work Activity Total July October November
Full depth

patching 90 10 60 20
This procedure would bhe used for all work activi-

ties. The final result will be an overall monthly
plan by work activity.
reviewed and changed

required.

if

and

Each work activity can be

accordingly when

The work activity quantities allocated to each
subsection will be combined with the total assigned
for the month to prepare a work plan by location,
(see Figure 12).
The field engineer will be able to alter any part of
the work plan to meet further policy requirements or

month, and work activity amount

apparent situational needs.

Any need to alter the

work plan can be assessed and approved or disap-

proved by the district maintenance engineer.
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FIGURE 9 (a) Input: Adjusted budget worksheet for district direct operations. (b) Outpui: Adjusted budget for district direction

operations.

The reports described in these steps will enable
all field engineers to compare actual work accom-
plished with the work plan; this is one of the im-
portant management tools produced by the new MMIS.

SUMMARY

The success of Illinois' new MMIS is largely due to
the use of microcomputers. The department expects
MMIS to be successful because

1. Field personnel will be given a highly vis-
ible and important role in preparing the program
budget and annual work plan.

2. Budget decisions will be weighed in terms of
their impact on the work program and vice versa.

3. It will produce a realistic work plan that
then can be customized and tailored by field person-
nel.

4, The source of information used to develop
follow-up reports to measure work plan adherence and
performance standards will be apparent to all system

users. These standards will be constantly evaluated
and fine tuned.

5. Many of the system's reports will be avail-
able for review on request. In addition, because of
daily field entry, response or turnaround times for
reports will be very short.

6. The system closely corresponds to the cycle
of management.

Producing the budget and work plan using the
spreadsheet allows maintenance managers to

- Answer "what if" questions, )

- Develop and review various options and results,

- Build a practical work plan to accomplish the
budgeted work, and

- Be more active in planning maintenance work.

Management is performed by people, not systems--but
a system can provide (and it is believed that MMIS
will provide) the capability for substantially im-
proving maintenance productivity.
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FIGURE 10 (a) Input: Adjusted budget worksheet for direct operations of a team section. (b) Output: Adjusted budget for direct
operations of a team section.
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FIGURE 11 Work plan summary for a team section.
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FIGURE 12 (a) Input: Work plan worksheet for direct operations of a team section. (b) Output: Work plan for direct operations of a
team section.
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Discussion

Kenneth A. Brewer*

Mr. File's paper is fundamentally an example of the
same kind of microcomputer application as Mr, Nimz's
from the microcomputer perspective. It is a differ-
ent application from the engineering management per-
spective. Mr. Nimz indicated that electronic spread-
sheet software was used to manipulate the highway
inventory in a filing sense, Mr, File's paper
describes the use of an electronle spreadsheet to do
“what if" scenarios on the maintenance budget and
resource allocation program within a department of
transportation at the district level.

Mr. File's paper contains a complicated figure
depicting the flow of information and decision mak-
ing in the TIllineois Department of Transportation's
malnlenance management information system (MMIS).
It would be most helpful to me, and probably to the
reader, if Mr. File could take that figure and ex-
plain what parts of it reside only in the central
mini- or mainframe computers and what parts of the
process reside in the district microcomputers. It
appears that Illinois DOT is wusing the district
microcomputer as a "smart terminal” to a larger com-
puter system data base for overall departmental bud-
get and management processes. This is a very good
application of microcomputers. T am aware of a fed-
eral agency installation that does a great deal of
local processing of research data and information
handling on a Hewlett-Packard (H-P) mainframe. They
recently found that new H-P 150 microcomputers with
a terminal interface connection to the H-P mainframe
are as cheap (in the guantities they needed) as
simple mainframe terminals. This is enabling the
agency to do analytic processing at the individual
work station and use the mainframe computer as
basically a large library of information.

Mr. File's paper suggests that the Illinois DOT
maintenance and budget program is now created from
the bottom up with the microcomputer at the district
level. The wording of the paper suggests that prior
to the installation of microcomputers this was not
the case. There are two ways that a management
process can be computerized.

The first is to take a process that was pre-
viously not computerized and essentially make the
computer do what the people used to do in their
standard operating procedures. This is known as a
people dominated computer installation. If the bud-
get and program development prior to the acquisition
of microcomputers was bottom up in the form of bud-
get and program requests submitted from the district

*Engineering Research Institute, Iowa State Univer-
sity, Ames, Iowa 50011.
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up to higher levels, then the installation of micro-
computers was really incidental to creating the
interactive management process. It could have been
Guie with any type ofF Computer system and, with
enough lead time, it could have been done in a
paper—and-pencil report cycle format.

The second way of computerization is to define
the computer structure needed to carry out the in-
tended management function (in this case I assume it
is to institute a bottom up budget and program
development process) and to superimpose the computer
structure on the people. For this path to be suc-
cessful a significant amount of time and effurt has
to be devoted to training and teaching personnel
responsible for using the computer system how to do
the old job the new way. Difficulties with human
errors associated with the inability to gquickly
break old habits must be expected., I am interested
in; and think it would be useful for others to know,
which of these two pathe to compuberization f{or a
combination) more closely describes how this MMIS
was constructed.

Electronic spreadsheet programs are powerful
tools. If you purchase a personal microcomputer and
acquire a spreadsheet proaram you will find that it
will require an investment of 40 to 100 hours to
learn the full capabilities of an electronic spread-
sheet (unless it is the new graphics/icon driven
spreadshect). A great deal of thought and time goes
into defining and creating the blank spreadsheet in-
to which values are inserted and selected parameters
are changed to test the "what if" scenarios. I would
like to know who developed the basic spreadsheet
format for Illinois DOT. 1 assume that the same
format is transmitled Lo each distiict. Is thal a
correct assumption? What is the origin of the cost
models mentioned in passing? Do these models con-
trol the changes in values of cells in the spread-
sheet? What kind of training, how much training,
and training done by whom was associated with famil-
iarizing the various district personnel with the use
of the spreadsheet?

Because it is difficult for anyone who has not
used a microcomputer electronic spreadsheet before
to appreciate what is involved in such an analysis,
is it possible to take us through a simple example
“screen by screen" as a district maintenance
engineer would do?

I like what is outlined in skeleton form in this
paper. Mr. File's paper is an example of the use of
accounting software in an engineering management ap-
plication not unlike what stockbrokers and money
managers do with microcomputers. We must be willing
to make technology transfer £rom any area of the
management world to enhance our ability to manage
the highway system.

Publication of this paper sponsored by Task Force for the 1984 Main-
tenance Management Workshop.





