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Dr. Frank C. Abbott

Executive Director

Colorado Commission on Higher Education
State Services Building

Denwver, Colorado 80203

Dear Dr. Abbott:

Attached is the report of the CCHE ADP Committee on Planning and
Accountability. This report is the product of long and direct working re-
lationships between representatives of the institutions, your staff and other
interested State officers. We are pleased to know that your office supports
this report as its 1974 plan for State-wide ADP in higher education.

Members of the Committee are:

Alvin Barnhart University of Northern Colorado
A. R. Brown Colorado School of Mines

John Chaney University of Colorado — Boulder
Don Gage University of Colorado - Colorado Springs
Jim Greer Executive Budget Office

E. R. Krueger (Chr.) University of Colorado - Boulder
B. W. Marschner Colorado State University

Jim Mclaughlin SBCCOE

J. R. Pitsker Denver Regional Computer Center
W. Richardson Southern Colorado State College
Dave Satterley CCHE

Owen Smith Community College of Denver

In addition, Mr. Paul Shafer, Senior ADP Consultant of the Department of
Administration, provided valuable information during the course of the plan's
development.

Their participation and cooperation has enabled much progress to be
made in the difficult area of establishing mechanisms for predicting and
identifying needs for ADP resources. The Committee is convinced of the
necessity of this effort because of the vital and integral part ADP plays in
support of programs of instruction, research/development, administration
and public service within the State institutions of higher education.
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On behalf of the Committee, [ also express great appreciation to
yourself and other members of your staff including Mr. D. Satterley,
Associate Coordinator of ADP. His direct involvement and dedication to

this project have been invaluable.
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ABSTRACT

This document reviews in summary fashion the current status of
ADP centers, facilities and organizations in the State higher education
system. The manner in which these service facilities support the
institutions' programs for instruction, research and development,
administration, and public service is presented. Particular attention
is directed to mechanisms for determination of funding levels as well
as controlling and coordinating utilization in expenditure bf allocated
resources.

An operational 1974 plan, commensurate with the 1968 five-year
plan for higher education, is presented which is consistent with evolving
State-wide ADP plans. Included is a rationale for recommended ADP
funding levels for instruction, research and administration for fiscal
1973-74 including adequate mechanisms for control and measurement. This
rationale is based on an empirical analysis of State-wide ADP funding
with program support for all State institutions of higher education in
Colorado. It is based on the number of students using computer resources
and on institutions' instructional program budgets.

The 1974 higher education ADP plan has been defined to meet insti-
tutional program needs. Its modular facets supporting the programs of
instruction, research, administration and public service include a
recovery of program support curtailed in fiscal year 1973 and provides
for State-wide expansion of service based on program needs to meet
system goals and objectives. The key objectives of the plan covering
the period 1974 through 1976 are:

- Increase student access from 15% to 40% of the
total enrollment.

- Increase the number of student tasks processed
by 200%.

- Increase administrative ADP support for improved
response, better information management.

The total cost to General Fund of the plan in fiscal year 1974
from the 1973 base of $4,066,701 is $6,227,274. Of the $2,160,573
increase, $403,992 is identified as recovery from fund shortages in
fiscal 1973. Estimated annual increments beyond fiscal 1974 to complete
the plan through 1976 are $500,000.

The composite annual increase in service of 40% (in terms of
numbers of jobs processed) across each of three years is based on an
average annual increase in General Fund support of 15% across the
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same period. The increase in service, with the requested increase in
General Fund support, results in a decrease in unit task costs of over
18%. The projected dollar savings are a consequence of the existing
hardware and personnel expertise base and a State-wide resource sharing
plan. This plan, initiated in 1968, is now providing cost benefits.

General Fund support identified for 1973-74 with actual levels
of support for 1971-72 and estimated support for 1972-73 (including
the pending supplemental request) are shown in Table 1 and Figure 1
by program areas supported. Tables 2 and 3 are provided to show the
source distribution of income to the system and expenditure distribution
by the system respectively.
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TABLE 1

GENERAL FUND SUPPORT BY FISCAL YEAR

FY 72
(Actual)
Instruction 1,186,281
Research/Development 81,812
Administration 2,822,530
Security .
TOTAL 4,090,623

FY 73 FY 74
(Estimated) (Recommended)
1,350,043 1,915,410
109,943 237,318
3,010,707 3,926,732
-- 147,814
4,470,693 6 227 274

(l)Includes supplemental request (403,992) and 108,772 directly

appropriated to C.U.

FIGURE 1

PERCENT OF GENERAL FUND SUPPORT TO PROGRAMS

BASED ON COST ALLOCATION
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TABLE 2

FISCAL 1974 INCOME BY SOURCE

General Fund
Grant, Contract, etc.
Public Service

Gross Income

Less Inter-institutional
Allocations

Net Income

TABLE 3

6,227,274
2,170,391

847,642

9,245,307

(828,392)

8,416,915

FISCAL 1974 EXPENSE BY CATEGORY

Personal Services
Equipment Expense
Other Operating
Capital Outlay
Gross Expense

Less Inter-institutional
Allocations

Net Expense

(4)

4,030,311
2,002,243
1,212,588
2,000,165

9,245,307

__828,392

8,416,915



INTRODUCTION

Institutions of higher education are established and maintained
for the preservation, creation and dissemination of knowledge. In
achieving these goals, computers have been introduced as a service entity
to support the programs of instruction, research, and administration.
The institutions have also provided computer service to the public.

The computing resources serve as tools of instruction, both in
applications and as an object of study. They are utilized in under-
graduate and graduate instruction. Thesis work, a facet of graduate
instruction, is carried out on and about computers. Research, performed
by faculty utilizing computers, creates new knowledge, much of which
is of direct benefit to the public. Day to day institutional operations
as well as long range planning require the use of computers as an aid
to administration.

This document has been prepared to present the State-wide goals,
objectives and plans for computing facilities in institutions of higher
education for fiscal year 1974. The development of this material in-
volves a review of current policies and procedures of computing resource
allocation and control. The contents of this document include:

I. Background

A. General

B. Program Impact

C. Management Control
II. Program Based Funding Analysis By Program
III. State-Wide Goals and Objectives

IV. State-Wide ADP Plans
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BACKGROUND
A. General

- Computers have been utilized to meet the program goals in
institutions of higher education in Colorado since 1962.

- Currently, eighteen (18) computers with various capabilities
are operating to provide centralized services to the institutions.

- CHESS (Colorado Higher Education System Sharing) was instituted
in 1968 as a concept to promote sharing of computing system
resources among the institutions.

- Twenty three (23) remote batch terminals (card input, printer
output) are now in use in the State higher education network
system. The existing hardware resource network is shown in Fig. 2

- Numerous hardware upgrades have been accomplished in line
with the CHESS concept.

- Network system has developed in a manner compatible with
national planning for higher education (NSF, EDUCOM).

- Interactive computing services are currently provided by
three (3) institutions.

- Purchase value of installed hardware, as of 1 July 1972, was
over $12,000,000.

- PROBLEM 1:

Concerns about security of facilities, including system
backup, has resulted in a security review and special request
for fisecal 1974.

- Total ADP FTE personnel rostered through fiscal 1972 was
303 .3,

- General Fund support reached $4,090,623 in fiscal 1972.
Fiscal 1973 support is $4,066,701 (includes $108,772 directly
appropriated to C.U.).

- Non-General Fund support has grown from $757,000 in 1968
to $1,860,000 in fiscal 1972. Growth has been due to the
efforts of the institutions demonstrating their ability to
attract financial support, primarily from Federal agencies.
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FIGURE 2

STATEWIDE HIGHER EDUCATION ADP NETWORK 1972-73
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Effective fiscal 1973, General Fund appropriations to the
institutions for State supported programs (instruction,
administration) could not be expended for ADP services sup-
porting these programs, contrary to policy in preceding
years.

PROBLEM 2:

Fiscal 1973 funding level, and change in generated
cash policy, has resulted in income levels less than antici-
pated by the CCHE and the Department of Administration. A
supplemental request for Gemeral Fund support of $403,992
18 necessary to meet this year's program obligation.

PROBLEM 3:

Justification of requested General Fund support has
historically been resource oriented based heavily on
equipment requirements without measuring the program needs
or impact.

Program Impact

1. Instruction

~ Student tasks processing by computer grow in number,
based on program demand, by 30% to 40% annually.

- Expenditure/student user enrolled in a class varies
by discipline and institution from $10 to $300.

- Colorado high school students who have accessed computers
have almost totally utilized interactive (time sharing)
systems. Students in higher education have almost totally
been dependent on batch computer processing.

- Emphasis in the use of computers in instruction is
shifting from teaching computer programming technology
to teaching computer applications design, implementation
and use. This direction is commensurate with industrial
and governmental interests in seeking college educated
personnel.

- Actual class headcount of students using computer re-
sources in fiscal 1972 was 48,714 . (One student user =
one student enrolled in one class using the computer.)
This measurement directly reflects the computer resources
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required to serve instruction. For comparison, the
number of individual students using computer resources
was approximately 15% of the total higher education
enrollment in fiscal 1972.

PROBLEM 4:

Planning for fiscal year 1973, based on instruc-
tional program justifiecation, called for a student user
class headcount of 66,015. These programs are not being
met because of General Fund shortages. Computer support
of some instructional programs will be terminated or
curtatled in the Spring of 1973 due to these shortages.

Resource sharing of hardware and library software for
instruction has been initiated and is continuing among
institutions.

Research/Development

Numerous computer applications developed through research
are increasingly being utilized in instruction as well as
being applied beneficially by State agencies. The time
between development of computer applications in research
and their incorporation in undergraduate instruction is
steadily decreasing and now is typically on the order of
two to three years.

Less than 10% of General Fund ADP support for instruction
is expended for research/development computer usage. The
majority of this activity is directly supported by the
Federal government.

Administration

Administrative tasks processed by computer grow in number
each year, based on program demands, from internal and
external sources.

Fiscal 1972 expenditures, based on student headcount,
vary by institution from $13 to $62 per student.

Approximately two (2) cents of every institution
instructional program dollar (line 105 CCHE Budget
Schedule 600) is expended for administrative data
processing.
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Resource sharing of software and hardware for adminis-
tration is taking place among institutions.

Administrative data processing is essential for the
internal management of institutions of higher education
and for the accurate and timely reporting to State and
Federal agencies.

The administration of higher educational institutions
is concerned with financing, personnel and facilities.
The computer can provide assistance in the management
of each.

PROBLEM 5:

Appropriation of funds identified exclusively for
ADP resources stifles administration flexibility to
increase efficiency and effectiveness of its program.
It separates from the institution administration proper
econtrol over one of its most vital management tools.

Emphasis is shifting from uses of only a purely opera-
tional nature to analytically oriented systems and
associated data bases to support planning and management,
e.g., Comprehensive Analytical Methods for Planning in
University Systems (CAMPUS), Resource Requirement
Predicting Model (RRPM), student flow models and State-
wide planning and management systems. This is also the
case with business and government.

Analytic tools for better planning and management in
higher education are of such size and complexity that
they usually must be computerized.

Analytic tools for planning and management systems, such
as those being developed by NCHEMS-WICHE, depend on an
operational data base -- data developed from day to day
operation of a college or university.

Public Service

Institutional ADP resources have been used increasingly

in support of other State agency programs. Prime examples
include the Division of Highways and Department of Natural
Resources.
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- Minor commercial use of ADP resources has been made
commensurate with the service mission of educational
institutions without unfair competition to commercial
ADP service bureaus.

Management and Control

Coordination and control of ADP in higher education in Colorado
is vested in the Colorado Commission on Higher Education and
the Department of Administration (Chapter 3, Article 26, and
Chapter 124, Articles 122-126, of the Colorado Revised Statutes
as amended).

Department of Administration is responsible for control of all
State ADP.

Commission on Higher Education is responsible to coordinate
activities of the institutions of higher education.

Fiscal 1973 funds were appropriated to CCHE, but approval
authority for spending is vested with the Department of
Administration.

PROBLEM 6:

Divistion of authority from responsibility between the
Department of Administration and CCHE impedes application of
support to approved and recognized programs.

PROBLEM 7:

Lack of definition of the extent and limitations of ADP
and its terms, components and role allows for different
interpretations by each agency at the expense of programs.

PROBLEM 8:

The State govermment objective of program planning and
budgeting systems and the resource oriented objective of
management control result from interpretation of legislation.
Separating the responsibility for program planning from
resource oriented control places the two objectives in direct
conflict with one another.

(11)



I1. PROGRAM BASED FUNDING ANALYSIS BY PROGRAM

To interpret the relationship between resource and program based
budgeting, an analysis has been performed of program support in 1971-72.
This is the first year for which the appropriate and necessary data is
available. The analysis by program leads to the program oriented budget
recommendations of Section IV,

A. Instruction

- Based on data first available in 1971-72, student computing
costs across the State system depend amost totally on the
class headcount of student users. The fiscal 1972 performance
showing dollar cost per student, as dependent on the number
of students using the computer in each institution (composites
are used for Adams, Western, and Fort Lewis and for the
Community Colleges), is shown in Figure 3. Supporting data
for the figure is given in Table 4.

TABLE 4
Fiscal 1972

Institution or

Composite of Institutions Student User Headcountcl) Cost/Student User
Adams /Western/Ft. Lewis Composite 564 140
Community College Composite (6) 3438 57+
Southern Colorado State College 1382 32+
University of Northern Colorado 2,054 35+
Metropolitan State College 2,500 31
Colorado School of Mines 6,965 25
Colorado State University 10,240 22+
University of Colorado 21,671 17+

(I)One student user = one student enrolled in one class.
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The curve shown in Figure 3 is mathematically derived and
therefore can easily be updated on an annual basis to take
into account cost of living increases and quality work-load
increases (a student user in 1975 will generally use more
computer resources in his course work than a student user
did in 1972).

This initial model is limited in that it does not provide a
mechanism to measure costs of quality work-load increases.
These costs depend on hardware, software and personnel as well
as the magnitude and complexity of student use.

Batch and interactive (time sharing) use are integrated in

the cost/student figures. Although interactive usage results
in a higher cost/job, based on existing data, the cost/student
user is comparable with batch service cost/student user.

The curve demonstrates economy of scale and the impact of
start-up costs to initiate student computer access in the
institutions (the Adams/Western/Fort Lewis composite is
projected to have costs approaching $50/student in fiscal
1974).

Using the curve updated for cost of living increases at 3%
annually, and CCHE Budget Schedule 124 (student user class
headcount data), recommended levels of computer support for
instruction can be predicted.

Data Comparison with institutions outside of Colorado shows
excellent agreement. Included have been University of
Washington, University of Iowa, Iowa State University and
University of Texas.

Funding of student computer usage, based on this model,
provides direct motivation for the computing centers to
meet program needs.

Research/Development

Since computer applications from research/development directly
improve computer usage in instruction, the level of support

for research/development should be continued as a percentage

of instructional computer support in the same manner as General
Funded research faculty are supported.

Administration

On the average, approximately 2% of every institutional
instructional program dollar was applied for administrative
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ADP support in fiscal 1972. This correlation is shown in
Figure 4 with supportive data in Table 5.

Use of 2% of the institutional instructional program dollars
for base support of administrative ADP establishes a direct
and predictable cost relationship.

Institutional planning and management is defined as 'the
emphasis an institution gives to planning, management, resource
allocation decisions and the utilization of resources'
(National Center for Higher Education Management Systems,
Program Classification Structure). Support by the institutions
and State of improved management is logically related to
institution budgets. Support for administrative ADP is support
for better management.

Acceptance of the relationship with institutional budgets and
use of CCHE Schedule 125 (Administrative Usage of Data Pro-
cessing Services) provides a mechanism for appropriation of
administrative ADP support with direct total funding control
and places application system funding, e.g., an equipment
inventory system, in the user's office.

Funding of user applications would be based on cost/benefit
relationships. The decision of whether a given system should
be computerized or whether it should be operated in a clerical
mode, or perhaps not operated at all, is highly dependent

upon a determination of the relative costs and benefits associ-
ated with each mode of operation. This issue would be resolved
by cost/benefit analysis.

A study of each major request for a new user application system
would be made by the institution in order to provide manage-
ment sign-off capability and cost/benefit justification. By
use of criteria established by the CCHE ADP Advisory Board,
levels of cooperative development and sharing of systems

would be carried out via the CHESS concept.

Base level funding would include current system costs with
new acquisitions or up-grades, to support user applications,
based on the total load requirements of all user departments
with appropriate review by State agencies commensurate with
State planning.

Measure of productivity and cost effectiveness is not well
defined by this process, but it does allow improved resource

(15)



utilization based on management's analysis of program needs,
criteria for aich measurement to be established by she CCHE
ADP Advisory Board.

- Flexibility of the system is dependent upon the accepted
definition of ADP and its scope. This should permit reduc-
tion of clerical functions to establish savings or permit
reallocation to other functions, including administrative ADP
where cost effective. Such a model provides direct motivation
to be efficient.

D. Summarz

The above analysis provides justifiable stability and bounds
to funding support levels for the institutions' programs. For
example, if 100,000 students enrolled in institutions of higher
education utilized computing resources in their course work and if
the average cost/student was $25, the total direct general fund
requirement would be $2,500,000 to meet ADP support needs.

The fiscal 1974 general fund recommendations in this plan are
based on student class headcount request data (CCHE Budget Schedule
124) to specify ADP support for instruction (research/development is
based on a percentage of this recommendation) and CCHE recommended
institutional instructional program support levels for administrative
ADP services. The ADP recommendations are given in Table 6.
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TABLE 5

Fiscal Year 1972

Institution or Instructional (1) Administrativecz)

Composite of Institutions Program Budget (§) ADP Budget(§) Percent

Adams /Western/Ft. Lewis 3,312,959 91,342 247
composite average

Community Colleges 2,225,180 35,846 1.6
composite average (6)

Southern Colorado State 7,373,715 198,581 2.7
College

University of Northern 12,144,639 206,856 1.7
Colorado

Metropolitan State College 6,655,599 252,221 3.7

Colorado School of Mines 4,389,650 100,209 2.3

Colorado State University 25,356,904 642,017 2.5

University of Colorado 40,095,559 622,522 1.6

(Boulder, Denver,
Colorado Springs)

(D Erom 1ine 105 of CCHE Budget Schedule 600.

(Z)From line 55 of CCHE Budget Schedule 454. 1Includes $75,000 (estimated)
for machine time cost at U. of C. Medical Center for services provided

to Metropolitan State College.
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Instruction

Research(l)

Administration

Security

TABLE 6

Fiscal 1974 ADP Recommendations By Program

Total
Headcount

Reguest
78,271

Total Institutional
Instruc. Program
Request

Total
Headcount General Fund
Recommended Recommendations (§)
78,271 1,915,410
237,318
Total Institutional(z)
Instruc. Program
Recommended (§)
166,374,672 3,926,732
147,814
TOTAL 6,227,274

Average
Cost Per
Student

$24.47

Total Recommended
Admin. ADP as a %

of Total Recommended
Instructional Program

2.3%

(l)General fund support of research based on institutional requests is 12% of recommended instructional

support.

CZ)CCHE recommended institutional instruction program budget (CCHE Budget Schedule 600, line 105).
Includes appropriate C.U. Medical Center program budget of $32,271,58S.



II1. STATE-WIDE ADP GOALS AND OBJECTIVES

The identified problems and needs associated with the ADP support
services have provided the direction for the goals, objectives and
plans in the short term. Critical in formulation of this material has
been consideration of those problems, solution of which is dependent
on legislation and agency control. To address these problems, it is
specifically recommended that legislative action be initiated to restore
authority to the institutions of higher education who are responsible
for executing programs. This action must recognize that institutional
ADP services support academic programs and must define a control mech-
anism compatible with the planning and budgeting concept. The action
must include CCHE coordination while allowing institutional flexibility
in management of resources to obtain most efficient use of ADP services.
Specifically, the institutions should be allowed to expend funds appro-
priated for administration and resident instruction for ADP services.
The legislative action is necessary for the accomplishment of the State-
wide institutional ADP goals.

The generalized goal of initiating a program oriented budgeting
approach, with the attendant objective of basing the 1974 General Fund
support level on the analysis of Section II, meets facility needs and
addresses recognized programs. The special problem of security of
computer sites with recommended action is identified. Other goals and
objectives are identified by program below.

A. Goals - Fiscal 1974 through 1976

1 Instruction

- Each student should have the opportunity to obtain a
general understanding of computers, their organization,
applications, limitation and impact on society.

= Each student should have the opportunity to study the
computer and apply the computer in a manner and to the
extent pertinent to his course of study.

- Adequate batch and in‘eractive computer resources (hard-
ware, software, personnel and instructional programs)
should be made available both to meet the above two
goals and to maintain the level of education commensurate
with the standards existing nationally, utilizing networks
to achieve this goal as necessary.

- The student and faculty member should have access to

computer resources appropriate to his course of study and
discipline regardless of his institutional affiliation.

(20)



Research/Development

Use of the computer as a research tool to create new
knowledge is a necessary function of higher education.
Faculty should have access to computer resources
appropriate to their research areas.

Administration

Through coordinated instituional activity, administrative
data processing should meet State-wide needs as follows:

Continue and improve support of operations and management
functions.

Administrative computing which will serve the reporting
needs of the institution and State in the most cost
effective manner.

Continue and expand development of data base oriented
planning models, e.g., CAMPUS, to provide improved
planning capability.

Increase emphasis on State-wide planning and management
systems.

Continue to evaluate and implement existing applications
both within the State and available from other sources,
including College and University Systems Exchange (CAUSE)
and the National Center for Higher Education Management
Systems (NCHEMS) at the Western Interstate Commission for
Higher Education (WICHE).

Continue to study and define specific coordinating
activities to serve the needs of the institution and
objectives of the State.

Reduce the mounting costs of clerical processing to
achieve net savings.

Continue development of required standard data elements
to increase the effectiveness of institutional reporting
to State agencies.

Public Service

Cooperative efforts in ADP with Federal, State and local
agencies should be encouraged so as to supplement each
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institution's educational activities and be of direct
benefit to the citizens of the State.

- Cooperative efforts in ADP with industry should be en-
couraged when oriented toward benefiting the institutional
goals in instruction, research and administration.

Objectives

1. Instruction

- Increase student access to 78,271 student users (one
student enrolled in one class using the computer = one
student user) in fiscal 1974.

- Plan for 40% of the student enrollment to be accessing
computers in meeting course requirements in fiscal 1976.

- Continue facilities sharing via the CHESS concept --
in particular extending of existing hardware systems,
specifically interactive capabilities for instruction
oriented usage.

2. Research/Development

- Increase percentage of research/development ADP support
based on the instruction ADP level of support to 13% so
as to encourage development of new material applicable
to the programs of instruction.

3. Administration

- Continue facilities sharing (hardware, software, personnel)
via the CHESS concept.

- Review consolidation of resources both inter- and intra-
institutional.

- Study cost effectiveness of administrative ADP resources
specifically seeking measurement of impact on administra-
tive programs.

- Increase the emphasis on administrative computing as a
management tool as well as support to operations.

- Increase support of the concept that given the necessary
technological, operational, financial, procedural and
political parameters, economies of scale can be achieved
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in levels of hardware and staff sharing and software
coordination through in-depth knowledge of each
institution's requirements.

Study of a spectrum of cooperative ventures in relation
to specific evaluation criteria, e.g., increased user
productivity, increased reliance of data, increased
ability to response to change, and cost which are more
effective than those now incurred.

Expansion of the benefits of management information
and administrative ADP services where cost effective.

Public Service

Establish uniform procedures for serving State and local
agencies across the State-wide higher education ADP
systems.
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Iv.

STATE-WIDE ADP PLANS

A. General

Based on a funding level depending on program needs, the
general plans for ADP in institutions of higher education include:

i) Expanded resource sharing involving hardware networking
utilizing "front end' computers. Both batch and inter-
active services to be increased in support of all programs.

ii) Assign to the CCHE ADP Advisory Board the responsibility
of further study and enhancement of the program planned
budgeting approach defined in this document. 1In addition,
the Board will study implications and make policy recom-
mendations to the Commission for improving the efficiency
and effectiveness of State-wide institutional ADP resources.
Topics for consideration include charging, administrative
library applications/dictionary standards, hardware utili-
zation criteria, resource sharing policy and procedures,
definition of measures of productivity and cost effective-
ness and criteria for levels of cooperative developmental
activities. Working subcommittees will be established
to carry out necessary tasks. The current Planning and
Accountability Committee is considered as a standing
subcommittee to the Board.

The term "ADP (Automated Data Processing) Services 1is
interpreted in this plan to mean:

"Those institutionally centralized computing/data processing
services provided to departments and institutes on an institution-
wide basis. Resources identified in providing these services are
hardware and personnel (centrally housed and administered) asso-
ctated with processing, operating, maintaining operating systems,
designing, developing and maintaining institutionally generalized
applications systems. All currently recognized institutional ADP
facilities are included in thie interpretation. Although special
purpose capabilities - personnel, software and/or hardvare - are
developed or acquired and maintained by individual departments to
provide efficient and effective service to their programs, these
facilities are not included in the interpretation.” (Coordination
of these activities on an institution and State-wide basis (through
the CCHE) is recognized, however, as necessary of a program basis
for overall system efficiency.)

The fiscal year 1973-74 plan provides for the addition of the
following resources:
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FIGURE 5
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i) Addition of two (2) "front end'" computers to control network
communications. Continue utilization of a front end computer
at the Denver Regional Center. Figure 5 shows the planned

1973-75 network system. Long range network planning is included

in Appendix D.

ii) Addition of one (1) medium scale computer system in support
of administrative programs. This system will increase

processing power (8%) and improve the technological capability

available to the State institutions of higher education. As
an ancillary benefit, the proposed system will serve as a
backup system to the Denver Regional Center.

iii) Addition of 55.2 FTE in the ADP services groups as operators,
programmers/analysts and support personnel.

Plans, by program, for fiscal 1973-74 follow.

1. Instruction ($1,915,410 General Fund to support batch and
interactive instructional services)

- Installation of fifty-two (52) interactive terminals
and five (5) batch terminals in support of the programs
of instruction as requested by institutions, compatible
with program budgeting.

- Expand use of CAI (Computer Aided Instruction) to
institutions both within the institutions currently
utilizing this capability as well as to institutions
interested in utilizing this capability.

- Support library applications development coordinated
through inter-institutional working committees and the
ADP Advisory Board.

- Install limited hardware additions (central memory,
disk, communications equipment) as required in support
of the programs of instruction so as to provide
relatively continuous upgraded capabilities.

2. Administration ($3,926,732 General Fund to support
administrative programs)

- Install hardware to enable network access for all
campuses of the University of Colorado and to broaden
uniformity of systems to include Colorado State
University. This component of the plan includes
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installation of a medium scale computer system at the
University of Colorado with attendant hardware upgrades
at other sites through shifts in existing hardware.

The hardware shifts will be a major factor in achieving
greater system uniformity.

Intra-campus terminal access at the University of
Colorado, University of Northern Colorado and Southern
Colorado State College will be achieved by installation
of communications equipment in support of program needs.

Continue support of ADP Advisory Board activities in
the administrative areas including library applications
and dictionary standards development.

Research ($237,318 General Fund, $2,170,391 Federal and
other to support research programs)

Catalog institutional computing oriented research
projects so as to maximize benefits to the institutions,
agencies and public at large. Coordinate this activity
through the ADP Advisory Board.

Public Service ($847,042generated cash in support of
public programs)

Encourage utilization of higher education ADP resources
to serve the State high schools through the proposed
HITIE networking project.

Continue to serve Federal, State and local agencies and
industry commensurate with institutional goals.

Security ($147,814 General Fund)

Improve physical security of computer sites in line
with legislative intent and institution requests.
System backup is also provided through program planning
for two sites not currently protected in this manner.

Plans by Institution
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COMMUNITY COLLEGE OF DENVER

The Community'College of Denver has requested an FTE increase
of 8.5. These are to enhance the capability of the programming
staff and operations. The three campuses of CCD present a problem
for the operation of the COTIE program and require operators at
each site in order to offer maximum student utilization. A systems
analyst is requested to provide guidance in systems development as
the institution seeks to take advantage of the capabilities of the
Denver Regional Center.
Terminal capability has been recommended to accommodate the devel-

opment of administrative systems.

FY 1972-73 FY 1973-74 Increase

(Estimated) (Recommended) (Decrease)
TOTAL FTE 11.0 19.5 8.5
GENERAL FUND 289,534 463,874 174,340
OTHER - - -
TOTAL FUNDS 289,534 463,874 174,340
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COMMUNITY COLLEGE DENVER

(62

|
i

Rec. Rec. 1 2 3 4
Type Type
Actual 1971-72 Estimated 1972-73 | Requested 1973-74 Recommended 1973-74
Amount 3 Amount TE ~wount Emount
1. Salaries, Administrative 1. 15,600 17,000 18,700
2. Salaries, Systems Analysts 2. ) i 11,000
3. Salaries, Programmers 3. 13,970 48,255 s 74,681
4, Salaries, Operations Perscnnel 4. 12.011 15,000 . 29,500
5. Salaries, Cler./Technical 5. . 6,000
6. Hourly Yages 6. 11,618 16,800 5 34,428
7. Overtime Payments 7. X
8. Might Differential 8. ‘ N NN AN
9. Sub Total, Salaries and Wages 9. 53,199 97,055 172,309 -
10.  Benefits, Administrative . 1,647 1,921 NS 2,139
11.  Berefits, Systens Analysts . . k 1,354
12.  Benefits, Programmers 1,475 5,645 AN 9,012
13.  Benefits, Operations Personnel 1,346 1,635 AN 3,108
14. Benefits, Cler./Technical \ NN 630
15. Sub Total, Bencfits 4,468 9,201 VAN 16,243
16.  Sub Total, Perscnal Services 57,667 106,256 188,552 176,811
17, Equic-ent Expense: NN
18. Electric Accounting Machines AN
19.  Electronic Data Processing Equip. 43,347 N\ \\M 41,000 41,000
20.  Data Transmission Equipment ‘ O
21.  Data Creation Equipment 6,603 1,776 NN\ N 18,384 18,384
22.  Auxiliary Storage Equipment \ B _
23. Equiprment Overtime & Maintenance 2,109 1,152 5,877 5,877
24. Lease Time 4,500 NN\ 18,000 18,000
25.  Equiprent Arortization
26 Sud Total Equipment Expense 52,059 7,428 83,261 83,261
27, 0tkhas Djerating Expenses: i o 360 6,300 6,300
23.  Cenver Peqgional Camputer Ctr. | 15,020 \__ 77,778 | __ 93,236 ]
29. Othar Contracts e SR A | S
30.  Building Rental . N .
21, Adn./Pesearch Overhead(See Instructions)3l. :
32.  Travel 32, LA \ ;000 | 4,960 .. 1,000 ]
3. __Susalies and Expenses , ' 33 2,729 3,381 11,730 8,367
3 Sub Tatal, Other Operating Expenses C340 NN 22,216 82,519 I\ 116,226 108,903
35 CUTAL TATA PRUCESSIHGTIXPENISES 35.7] s. 131,942 196,203 388,039 368,975°
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COMMUNITY COLLEGE DENVER

1

2

3

3

State Funded Capital Qutlay

Actuat 1971-72

Estimated 1972-73

T .quested 1973-74

Recomxcended 1373-74

Data Processing:

37. Electric Accounting Machines
Electronic Data Processing Equip.
Data Transmission Equipment

40. Data Creation Equipment

Auxiliary Storage Equipment

42, Computer Accessories

Denver Regional Computer Center

44, Sub Total Data Processing Cap. Outlay
45, TOTAL DATA PROCESSING COST

46. Usage Analysis
47. General Fund Supported Usage:

48, Resident Instruction
49. Research/Development
50. Adninistration

51. Security

Other Usage:

53. Grant, Contract, ete.
S4. Public Service

56. Source of Funds:
S§7. ADP Apgropriated General Fund
58. Other(1)

60. TOTAL FUNDS

37.
38.
39.
40.
41.
42,
43.
44,

46. |

47.
48.
49.

50. |

51.
52,
S3.

54, |

S5.
56.
§7.
S8.

T TR St v e = s

89,727 93,331 ) .. 94,899 94,899
271,669 . 289,534 482,938 463,874
T 169,896
- 293,978
- - —— : ‘ :
F‘_——".:- e S e bt R P s e e e
221,669 289,534 482,938 463,874

(I)Includes the Salary Act funding not administered through the Commission office and other miscellanecus funds reported.




EL PASO COMMUNITY COLLEGE

El Paso Community College has requested the addition of 1 programmer
and 1 operations person. In the past, El Paso has had its programming
done by the ADP director and others. Administrative demands and control
lead to the recommendation that the programmer position be filled.
Increased data input require an additional person in the operations area.

El Paso has had a computer that, in the past, has been funded jointly
by the State and by a Federal program. Early this year, the Federal
program was terminated and, as a consequence, the present computer will
be replaced by a smaller device that will be serviced by the Denver
Regional Computer Center. The CCHE recommendation is to continue the
present computer 3 months into FY 1973-74 while, at the same time, the
replacement device is being debugged. This will allow the institution
to have continuous, uninterupted service during the transition. At
this time, the exact device has not been selected, so some reallocation

within the institution's expense categories may be necessary at a later

date,
FY 1972-73 FY 1973-74 Increase
(Estimate) (Recommended) (Decrease)
TOTAL FTE 4.0 6.0 2.0
GENERAL FUND 104,027 99,817 (4,210)
OTHER 14,650 21,468 6,818
TOTAL FUNDS 118,677 121,285 2,608
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-.EL_PASO_COMMUNITY COLLEGE _ _____ _.
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23.
?3.
30.
31.
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Rec. 1

Type

- Actual 1971-72

- wlie e | FE Feiount

Salaries, Administrative 1. L0 13,548
d]ames, Systems Analysts 2. £
Salaries, Programmers 3. B
Selaries, Operations Porsonnel 4. | 3.0 16,762 _
Salaries, Cler./Technical 5. |- 1
Hourly Yages 6. =
Ovartine Payments 7. NNV i
Night Differential 8. k\\“\_ _

Sub Total, Salaries and Wages 8. | 4,0 |___30.310
Berefits, Adninistrative 100 AL\ 1,490
Benefits, Systems Analysts 1. RN
Benafits, Progratsers 12, [A\O\W\\Y B
Benefits, Operations Personnel 13, 1,668
Benafits, Cler./Technical 14.

Sub Total, Benefits 15. 3,158
T s _jp'ior—Pemmal Services 6. 33,468
7 Lyuioent Expense: 7. Mg
tlectric Accounting Hechines 18 | 5,983
flectronic Data Processing Equip. 18. 67,960
Dzta Transnission Equipment 20,

Dzta Creation Cquipient 21. 446
Auxiliary Storage Equiprant 22. e
Equiprent Overtime & Faintenance 23.
Leese Time 24,
Eompfent__l*_"o_rtjg_a_thn 25, -
. Sub_Total tquipment Exconse 26. 79,389
. Othar Operating Expenses: 27 .
Tenver Regional Computer Ctr. 28. L
Other Contracts 29. e
Building Rental 30. -
f4a./Pesearch Overhzed(See Instructions)3l. ]
Trevel 32. 500
_Susnlies and Fxpenses 33, 4,125
Bl _:l Dier Opzrating Expenscs 34, 4,625
L LTI PO ST 417 HSLS 350 117,482 _




2

3

.

. Estimated 1972-73 | Requested 1973-74 | Recommended 1973-74
YFIE_ VT Amount _|FTE | _ Amount T | FTE ~ Amount ‘
1.0 14,400 [ 1.0} __ 15,552
10| 9624 | |
.30} 17,627 | 4,0 ) __ 25,348 |  }\ .|
e 3 I 5. 1.5, S—————— e e
— 32,027 _ 0| 50,524 B

R

- L7899

N\ 938

—_ 2,935

|

AEREERERENREEN

AR

500

T 4,500

750
5,000

| 5,000
| ._72,975

| __6.0| 90,184

5,750
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_EL PASO___ .

State Funded Capital Cutlay

1

2

3

3

Actual 1971-72

Estinated 1972-73

T .quested 1973-74

Recommcnded 1373-74

36. Data Processing:
37. Electric Accounting Machines

38. Electronic Data Processing Equip.
33. Data Transmission Equipment

40, Data Creation Equipment
Auxiliary Storage Equipment

42. Computer Accessories (2)

43. Denver Regional Computer Center

44. Sub Total Data Processing Cap. Outlay

45,  TOTAL DATA PROCESSING COST
Usage Analysis

47. General Fund Supported Usage:
48. Resident Instruction
Research/Development

50. Administration

Sl. Security

52. Other Usage:

53, Grant, Contract, etc.

S4. Public Service

S6. Source of Funds:
57.  ADP Appropriated General Fund
58. Other(1)

60. TOTAL FUNDS

36.
37.
38.
39.
40,
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.

S3.
54,
S5,
S6.
57.
58.

= - S
i 45,702 | - 31,637 31,637
117,482 118,677 | 121,781 121,285
- 43,313
e o 56,504

e — - — ——

b 9 21,468 ]
107,027 95,817 ""9§:§£7
o 14,650 21,468 21,468

: 117,482 | 118,677 _— 121,781 121,285 R

(I)Includes the Salary Act funding not administered through the Commission office and other miscellaneous funds reported.

(2)DRCC funds will be reallocated to enable usage when terminal uccess is accomplished.

e



OTERO_JUNIOR COLLEGE

Otero Junior College has requested 3.3 FTE for FY 1973-74. This
is a continuation of present staffing and is supported by the CCHE.
Current equipment and other operating expense has increased primarily
due to anticipated use of the Denver Regional Computer Center.

The Capital Outlay increase for Otero Junior College consists of
recommended expenditure for support of the COTIE program and the Denver

Regional Center Capital Outlay allocation.

FY 1972-73 FY 1973-74 Increase

(Estimate) (Recommended) (Decrease)
TOTAL FTE 3.3 3.3 -
GENERAL FUND 53,108 69,869 16,761
OTHER _ 1,000 1,000
TOTAL FUNDS 53,108 70,869 17,761

(34)



—QTERQ JUNIOR COLLEGE _

[Rec. Rec. T 2 3 4 |
Tyle Type
Actual 1971-72 Estimated 1972-73 | Requested 1973-74 Recommenied 1973-74
FTE Amount Emount FTE Amount FTE Anount
1. Salaries, Administrative 1s 5 6.512 e 6,825 _ .5 7.046 .
2. Silaries, Systens Analysts 2. 8 8,389 | .8 8,882 .8 9,248 ey
3. Szlaries, Progr ners 4 B _ . ]
4. Silaries, Opera:ivns Personnel 4, R 5,174 1.0 6,705 1.0 o ._7,0% | _._ |
5. S3laries, Cler./Tcchnical 5. | 1.0 6,179 _|__1.0 6,490 _ 1.0 .. .6,813 a—
5. Mourly ‘lages g 4\ 896 ) i e
7. Overtiice Payrents . 9 AN é \ i . ]
8. “light Differential 8. }\i\‘\\\ ) \\ N I . _
. 9, Sub Total, Salaries and Yages 9. 3.2 27,159 3. ! b :
19, Senefits, Alninistrative 10. \3& , 704 R ] .

— 1. Ezn2fits, Systoms Analysts 11. \ \ 942 NN\ L i
& 112, Benefits, Progranmers 12. \ N N E
113, Zueszfits, Crerations Personnel 13. }\ — 500 NN\ )

| 13, Zenafits, Cler./Technical 4, | O\ 526 AN A
. 15, Sub Total, Benefits 15, AW\ 2,672 AR
15, Sub jotal, Pers~al Services U6 | 3.2 | 831 33,506 | 3.3 33,273
| 17, Eouic eat Exoense: 17. ' RN _
13, EVectric Acccunting Machines 18. 1,257 i 1,257
13.  Elz<trenic Da2ta Processing Equip. 19. 4,641 h 4,641
29.  Czta Trzasission Equipment 20. 416 ! 416
21.  Data Creation Equipment 21, 4,946 4,946 |
22.  tyziliary Storage Equipment 22, ) " ,
23.  Equizznt Overtime & Maintenance 23. 831 y 83T
24.  Lz2se Time 24, | 3,000 | \ 3,000
1 25.__ Ecuic-ent Frortization 25. L
25.  Suh Total Eguintiont Expense 0. ] 15,091 N 15,091
g7 L Loesbing Exponses: el. _
23. Tznvar Peqignal Computer Ctr. 28. 7,436 \]__ 7,436 |
23. Tif:ir fortracts 29, e ]
39.  2uiiding “zntal 30. . o o
3. Ad-./?zcczrch Overhead(See Instructions)3l. ) \ W\
2. Travel 32. b 700 \A\\N_ 700
_t..__Suszlie- and Expenses e N 3,000 TPN\N\YC 2,979
"Il Sun aotal, Other Operating Expenses_ 3:. 11,136 | 11,1157 ]
1357 IO LATA o aCeSS G EAPEUSES T35, 59,733 3|7 59,479
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OTERQ . __

2

3

4

State Funded Capital Outlay

Actual 197]-72

Estimated 1972-73

T .quested 1973-74

Recomzended 1373-74

Data Processing:

Electric Accounting Machines
Electronic Data Processing Equip.
Data Transmission Equipment

Data Creation Equipment
Auxiliary Storage Equipment
Computer Accessories

Denver Regional Computer Center
Sub Total Data Processing Cap. Outlay
TOTAL DATA PROCESSING COST

Usage Analysis

General Fund Supported Usage:
Resident Instructien
Research/Development
Administration

Security

Other Usage:

Grant, Contract, etec.

Public Service

Source of Funds:
ADP Appropriated General Fund
Other(1)

TOTAL FUNDS

) 2,280 2,280
—_ 3,045 3,045
) ] L 500 500
o - 5,564 5,564
18,2439 - 3,760 11,389 11,389
67,054 - 53,108 = i 70,568
i il 11,761
T 570
- - 58,038
1,000
- o e 69,869
A e B wun - . DR e
61,054 53,108 71,122 70,869

(l)lnc1udes the Salary Act funding not administered through the Commission office and other miscellaneous funds reported.
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TRINIDAD STATE JUNIOR COLLEGE

Trinidad State llege has requested 3.2 FTE for FY 1973-74.
This is a net reduction of .8 FTE and results from a reduction of
1.0 FTE in operations personnel and the addition of .2 FTE in hourly
wages. Other operating expenses have been increased by an assignment
of the Denver Regional Center operating expenses based upon the
anticipated use of that facility by Trinidad.

The Trinidad Capital Outlay figure consists of support money

for the COTIE program and the Denver Regional Center.

FY 1972-73 FY 1973-74 Increase

(Estimated) (Recommended) (Decrease)
TOTAL FTE 4.0 3.2 (.8)
GENERAL FUND 53,653 92,473 38,820
OTHER - - -
TOTAL FUNDS 53,653 92,473 38,820

(37)
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— - TRINIDAD_JUNIOR COLLEGE N—

[Rec. Rec.
Type Type
1. Salaries, Administrative 1.
2. Salaries, Systems Analysts 2.
3. Salaries, Programners 3
4, Salaries, Operations Personnel 4,
5. Salaries, Cler./Technical 5:
6. Hourly Yages 6.
7. Overtirce Payments 7s
8. MNight Differential 8.
9. Sub Total, Salaries and Wages 9.
10. Benefits, Administrative 10.
11.  Banefits, Systems Analysts 1.
12.  Benefits, Programners 12
13.  Benefits, Csarations Personnel 13.
14. Benefits, Cler./Technical 14.
15. Sub Tot:l, Berefits 15.

| V6. Sub Total, Perscnal Services 16."
17 Equip” af Expense: 17.
18, Electic’ Accounting lachines 18.
19.  Electronic Data Processing Equip. 19.
20.  Data Transmission Equipment 20.
21. Data Crecation Equipment 21.
22. PMxiliary Storage Equipient 22.
23.  Equipment Qvertine & lMaintenance 23.
24 Le:se Tiwe 24.

. Equipment ;.yrtigggjpn 25.

26 Sub Total Equi~ ent Expense 26.
27,7 Other O)eugtl'x Expenses: e
23.  Denver Reqionz1 Cenputer Ctr. 28.
29.  Other Contracts 29.
30.  Building Rental 30.
31.  Adm./Research Overhead({Sce Instructions)3l.
32, Travel 32.
33, Sunplics and Expenses 33.
34, Sub Total, D*hi¢ Dn-rating Fxpenses  34.
15, TUlnI Lx(A A;Lrsstlt EAPLISES 35



7 i 3 4
Actual 1971-72 Estimated 1972-73 | Requested 1973-74 Recommended 1973-74
FTE Amount E Fmount FTE Amount FTE FEmount
1.0 13,872 1.0 14,556 1.0 15,721 1.0
b e
1.0 7,356 T 2.0 13,228 1.0 8,110 1.0
3,000 _&o 3,330 ___‘__A_-lg.:{: 5,492 1.2
NAN ANNAN NN
\_\_\_l, T o RSSN L —  RYNY
24,228 | _4.0| 31,114 | 3.2 29,323 3.2
__1.516 _ _ \\ 1,577 N\\N _.—~’.'_7:"i.__4\‘\_\5\”—“——
TR XL o DN
e o o \ e o SN \._..~___.__
T s26 NN\ esT 446 \Y..__.
N\ — [\ A\ _
2,042 RS 2,234 TTT2,190 }
26,270 33,348 31,513 [ 3.7 | 30,919 ]
7.847 _ 7,82 N\ _ 7847 \\\\\ 7,832
- R ) _ M
2,766 | 3,326 T NN 3%
I e NS —
/. 9 5.9 I \\ ~831
AR X I T N —\--—*-smoo-—*—-
___7,8427 | 17,1087 INNA\ J \\\ Ao
e \ g =
e — TP . AV \_\\_J'-Lﬂ&
E e o OSSN NN
4 i ) NN I 7L
N 650 [N\ 520 N s T NN\ s T
| 8,080 \ - \ 5,137 KNS 8,560"
8,730 N 6,863 '\ 29,130 _\. __ 28,958 ]
9 | 42,842 a0f_  s2,310 U 3,21 __7s,642_ | 3.21 74,876 1]



TRINIDAD :
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1 2 3 4

State Funded Capital Cutlay Actual 1971-72 Estimated 1972-73 | T .quested 1973-74 Reconacaded 1273-74
36. Data Processing: 36, . -
37. Electric Accounting Machines 37. . i
38. Electronic Data Processing Equip. 38. 16,413 "
39. Data Transmission Equipment 39, 1 3,045 o 3,045
40, Data Creation Equipment 40. | _
41, Auxiliary Storage Equipment 43. s
42, Computer Accessories 42. R I e
43. Denver Regional Computer Center 43. 1 1,334 14,552 14,552
44, Sub Total Data Processing Cap. Outlay 44. .. 16,413 1,334 ' 17,597 _ 17,597
45,  TOTAL DATA PRCCESSING COST 45. 59,255 53,653 93,239 it 92,473 =
46. Usage Analysis 46, - i s e
47.  General Fund Supported Usage: 47. e ’ ' i
48, Resident Instruction 48, | . 41,548
49. Research/Development 49, ____ . . .
80, Administration 50. : i s 50,925
S1. Security S1.4__
52. Other Usage: 52.
53. Grant, Contract, etc. S3. |
54. Public Service S4.
Ss. SS. - e Nl
56. Source of Funds: 56. = i = ’ B e
§7.  ADP Appropriated General Fund s7.{ T T T - TTTTTTY23473
58.  Other(l) 58. (T T N - [ e I
59, i gl oyt e e o s e e e e e ]
60, TOTAL FUNDS 59,255 53,653 93,239 92,473

(l)lncludes the Salary Act funding not administered through the Commission office and other miscellaneous funds reported.
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LAMAR JUNIOR COLLEGE

The ADP operating budget request for Lamar Junior College is
generally the same as for the previous year. The 1.7 FTE requested
and recommended for FY 1973-74 shows no increase over the FY 1972-73
staffing.

The Capital Outlay portion shows the institution's costs to
support the COTIE program in which it participates. Also, a portion
of the Denver Regional Center Capital Outlay Expense has been allocated

on an anticipated use of that facility by Lamar.

FY 1972-73 FY 1973-74 Increase

(Estimated) (Recommended) (Decrease)
TOTAL FTE 1.7 1.7 -
GENERAL FUND 24,085 37,117 13,632
OTHER & - &
TOTAL FUNDS 24,085 37,717 13,632

(40)
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— LAMAR JUNIOR COLLEGE ______

1/ Eauip Tt Faeenser

18, Electric Acccunting lachines

12, Electronic D.ta Processing Lquip.
20, Datas Transwission Equipnent

2i. Date Creation Equipuacnt

¢?.  huxiliary Storag> Equipnoent

23.  Equipeent Overtim2 & Maintenance
27, lLeese Time

i Ecuip »at foortization

¢ .. Sub Total Fouipnzit Expanse

¢/, Other_ Operating Exnenses:

?8.  Denver Pegional Conputer Clr.

29.  Other Contracts

30, Building Rental

31.  Ada./Pesearch Overhead(See Instructions) 1.
32 Travel 32,
. Swmlies end [xnonses 33,
S S Total, 00 - Oheraling Exponses 39
% 100 0 L tA PRG LSSING oo lilSES 3h.

[ [ S
| Tz Type
__Actpal 1971-72

e e e B s e s FIE | A unt

1.  Salaries, Ad.inistrative 1. 3 5,180

2. Saleries, Systems Analysts 2. 1 .

3. Salaries, Prograiicrs 3. | .5 3,625 A

4. Salaries, Opcrations Persomnel 4. .5 3,625

5.  Salaries, Cler./lechnical 5 ] ) o

6.  Hourly tiges 6. |_.2 { 759

7. Qver tin Payaonts 7. _\‘Tlt R

&, HNigit Differentiel 8 N\ANNN

9. Sub Total, Salarics and Hages 9. |_1.5 13,189
1. Berefits, Alministrative 10. Q\_\\ 539
11, Benefils, Systcas Analysts T RN N\

12, broefits, Progriaeers NANY T

13, Benefils, Operations Personnel \

17, Benefits, Cler./Technical XA Y

1, Sub Total, Benefits

Yoo Sub lotel, b isoual Services

74,310 T
1,055



| i AU B A e A

1__Estimated 1972-73 | Pequ.sted 1973-74 Pecor-~nded 1973-74
JE T Aaount HFTE [ Awount —Roount

5] 6011 | .s | 7,150

FHE

5| '3900 | "5 |” —4es0 |1 ]
| .S} 3,900 _f_..5 | 4,080 e

T Zooo | T3 2,000 -
NN o
NN \X_iﬁ._..____ ]

1.7 | TI5,81Y __ 1.7 | 17,250




zv)

1

2

3

7

State Funded Capital Cutlay

Actual 197]-72

Estimated 1972-73

T.quested 1973-74

Recomaended 1373-74

36. Data Processing:

Electric Accounting Machines

38. Electronic Data Processing Equip,
Data Transmission Equipment

40. Data Creation Equipment
Auxiliary Storage Equipment

42, Corputer Accessories

Denver Regional Computer Center
44.  Sub Total Data Processing Cap. Outlay
45.  TOTAL DATA PROCESSING COST

46. Usage Analysis .

47.  General Fund Supported Usage:

48. Resident Instruction
Research/Development

50. Administration

51. Security

Other Usage:

53. Grant, Contract, etc.

54. Public Service

56.  Source of Funds:
S7. ADP Appropriated General Fund
58.  Other(1)

TOTAL FUNDS

3,045

sa. | _  16.653

1,474

24,08S

4s5. 40,494

S—

39,602

40,494

(l)lncludes the Satary Act funding not administered through the Commission office and other miscellanecus funds reported.

i



ARAPAHOE COMMUNITY COLLEGE

Arapahoe Community College has requested 1 additional FTE
for operations and the reduction of .2 FTE in hourly wages. This
is based upon an increased demand for usage of the COTIE terminals.
The Capital Outlay and supplies and expenses totals include

an allocation for the Denver Regional Center.

FY 1972-73 FY 1973-74 Increase

(Estimated) (Recommended) (Decrease)
TOTAL FTE 3.2 4.0 .8
GENERAL FUND 84,339 97,982 13,643
OTHER - - =
TOTAL FUNDS 84,339 97,982 13,643

(43)



(v¥)

ARAPAHOE

Rec. Rec. 1 2 3 4
Tyoe Type
Actual 1971-72 Estimated 1972-73 | Requested 1973-74 Recommended 1973-74
FTE Amount FTE Amount FTE Amount - FTE Amount
1. Salaries, Administrative 1. 1.0 11,828 1.0 12,479 1.0 14,447
2. Salaries, Systems Analysts 2, :
3. Salaries, Programmers 3.
4. Salaries, Operations Personnel 4. 1.9 11,128 2.0 13,008 | 3.0 18,672
5. Salaries, Cler./Technical 5. §
6. Hourly Yages 6. 1 " 370 2 1,119 S . T
7. Overtire Payments 7« \\ _ \_ A \ \ AN
8. Might Differential 8. I\ \\\ t\_ A\ N AN
9. Sub Total, Salarics and Yages 9. 3.0 23,326 32 26,606 4.0 33,119 N
19.  Benafits, Administrative 10. 28 1,472 o\ 1,764 NN
11.  Bznefits, Systems Analysts 1L \ o VNN
12.  Bonefits, Prograr.ners 12, - . WY
13.  Benefits, Operations Personnel 13. 1,225 1,493 NN
14.  Benefits, Cler./Technical 14. . _ — _\\ \
|15, _Sub Total, Bonefits 15. 2,697 3,257 AR ]
Fﬁ Sub TD'J[__P}:;OHB] Sarvices 16, 36,376 4.0 | 34,918
17. Eruic xnt Expense: 7. \
13, Eloctric Accounting !'ichines 18
19. Electronic Data Processing Equip. 19.
20.  Data Transmission Equipment 20. _2,493
21.  Data Creation Equignent 21 3,147
22.  Auxiliary Storage Equipment 22.
23.  Equipsent Overtime & I'aintenance 23. 831
24. Lease Tirme 24. 6,000
25. _Ecuyiprent faortization 25,
25.__Sub Tatal Equicaent £xpense 26, 12,471 |
(27,7 Othar On.eating Expenses: 217.
23.  Denver Peqional Cowputer Ctr. 23. e =
23.  0thzr Contracts 29. 26,312
30.  Building Rental 30.
31.  Ata./Pesearch Overhead(Sne Instructions)3l.
32.  Travel 32, 300
| 23.___ Suonlies and Fxpenses 33, 1,300
34,77 Sub [otal, Other Oorrating Expenses 34, 27,_9_12__‘
35, O[rL LA A Pt tbS[ e I/IJLHSI-S 5. 76,759




(st)

ARAPAHOE

2

3

4

State Funded Capital Cutlay

Actual 1971-72

FEstimated 1972-73

T .quested 1973-74

Recommended 1373-74

Data Processing:

Electric Accounting Machines
Electronic Data Processing Equip.
Data Transmission Equipment

Data Creation Equipment
Auxiliary Storage Equipment
Computer Accessories

Denver Regional Computer Center
Sub Total Data Processing Cap. Outlay
TOTAL DATA PROCESSING COST

Usage Analysis

General Fund Supported Usage:
Resident Instruction
Research/Development
Adninistration

Security

Other Usage:

Grant, Contract, etc.

Public Service

Source of Funds:
ADP Appropriated General Fund
Other(1)

TOTAL FUNDS

36.

37.

38.

40.
41.

42,

43.
44,

26.667 |

45.

84,339 I

46.
47.

4s. |

50.
S1.
52.

53. |

54.
S5.
S6.
57.
58.

84,339

99,492

P T e 2 b 5 e

(l)lnc1udes the Salary Act funding not administered through the Commission office and other miscellaneous funds reported.

e



METRO STATE COLLEGE

Metro State's request for increased FTE reflects the need
to develop the administrative systems possible tlirough the use
of the computer at the Denver Regional Computer Center. The FTE
for FY 1972-73 was 10.8. An increase of 7.2 FTE will bring the
recommended total to 18.0 FTE.

Increased lease time at CU-Boulder and the Denver Regional
Computing Center has noteable impact upon the operating budgets
and Capital Outlay. Again, this institution is now in a growth
mode and wants to gain access to broader applications and

instructional programs.

FY 1972-73 FY 1973-74 Increase

(Estimated) (Recommended) (Decrease)
TOTAL FTE 10.8 18.0 Tal
GENERAL FUND 333,334 463,218 129,884
OTHER - - -
TOTAL FUNDS 333,334 463,218 129,884

(46)
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- METRO STATE COLLEGE .
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Tyie —
T 7L Actual 197172
. e T T T Aot
Setaries, Aduinistrative 1s .
Salarics, Systems Analysts 2. o
Salaries, Projranncis 3. [2.0 |722,084
Salaries, Onerations !ersonnel 4, |4 30,0415
Salarizs, Cler./lechnical 5. 7.356
Hoourly 'zozs 6. 25,454
Overtic 2 Payoents 7. o
hight DiTferential 8. L
Sub Totel, Salaries and Hages 9. 84,939
Berulits, fduinistrative 10. o
Benefits, Systie s Analysts 11. R
brnefits, Prearenars 12, 1_3_71
Lonefite, Oporaticns Personnel 18. 2,554 .
Benzfits, Cler./Teciuical 14. 635
__Sub Telzl, Ben(its 15. ‘o s,056 _
Suh .c-a:l__, bers -l Services 16. |.89,995 _
Fauic o{ Laodr 17,7 o
Electric Accclmtmg lachines 18. 4,622
Electronic Data Procussing Cquip. 19. -
Data Trensrission Eouipaent 20, e
Data Creation Equipmont 21, 14,358
Auxiliary Storage Equipoont 22.
Equipiznt Overtime & Haintenance 23. 1122
Lease 11 2 24. 46,900
Equip 2at fmortizetion 25, | o
Sub Tot —1 fouiprant Exy:»_\_‘_c‘___ 26, | 67,002
Othay { )_‘t\n(.. Expense 27. o
Tanver 22¢iona) (.cm,mtcr Ctr. 28. | 24,874
Other Cor n,)‘aCtS 29. e
Building Rontal 30. o
Pl /PM.:_u ch Overheed(See Instructions)3l.
Tn- el 37, \| _ 1,869
\1“3 end Exnenses 330 IN\ s\l 18,434
o G O s Tunt s T390 TN\ 44,777
DoLibe. . Eder by 3. [13:2 1301,774



_ Estimeted 1672-73
| FIE__

1.0 |

3

~Amount

15,333

_ 1351
| 1.0
] 3.3 |
— AN
AN
— 10,8
o B
— NN
— AN
v N

wa N

ol

T d
[
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|
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N—4622 — FN

Z

20,605 T

7.536__

13,832

76,769 ..
DR M-

1,991

- 2,074

6,399

6,724 ____
N

19,463 |

761___ |\

83,168 __ _ };

50,000 _{\ )
62,468 |\

FIE
1.0

2o

5.0

Pequested 1973-74

-1.168,202

N 16,3

- ——

3

{2

rone-1 197374 |

2,957
1,415 _
13,104

~faourf " { FIE _{ - unt
17,600 |
31,716~ T == —
~EG,507 ) T e
| Ter726T T -
13,817 cooc b b e il
|.24,232 v Vo ]
e NN
Y S G . (.
1ss,098 .} M. .
1,796 N\ gy s o
2;045;.__5\\._\:\:1_. =
4,893 AN

4,622

4,622

16,375 |

1,122
[~ 80,000

1,12
89,500

102,119

111,619

T 2,000
_8,179
121,046 _

-1=391,3607 -

S \._,_‘_____
104,867 \_\ N\1104,867 |
6,000 INAND 6,000

1,500 |

) 7,270_____“
-1 119,637 o
+ 380,751

prm———
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METROPOLITAN STATE

State Funced Capital Cutlay

Data Processing:

Electric Accounting Machines
Electronic Data Processing Equip.
Data Transmission Equipment

Data Creation Equipment

Auxiliary Storage Equipment
Computer Accessories

Denver Regional Computer Center
Sub Total Data Processing Cap. Outlay
TOTAL DATA PROCESSING COST

Usage Analysis

General Fund Supported Usage:
Resident lnstruction
Research/Development
Administration

Security

Qther Usage:

Grant, Contract, etc.

Public Service

Source of Funds:
ADF Appropriated General Fund
Other(1)

TOTAL FUNDS

(I)Inc1udes the Salary Act funding not administered

al



—

i 2 3 4
Actual 1971-72 Estimated 1972-73 | T .quested 1973-74 Recomzeaded 1273-74

! _
_ 52,047 100,000 iTT° 82,467 82467 _ ]

T 52,947 100,000 82,467 i 82,467
253,721 333,334 | 473,834 | 463,218 |

- - T 97,024
i el v - 9,000 ]

) ] - T 356,694
o T aes,eis ]
L L ST Yo gk S oot ot e e e e T ™ O T ]
_ 254,721 333,334 | 473,834 463,218 J

through the Commission office and other miscellaneous funds reported.

L



ADAMS STATE COLLEGE

ADP support at Adams State College will continue at the same
FTE level in FY 1973-74. Current ADP hardware will also be continued.
Reduced total ADP cost for FY 1973-74 is due to the reduced payment

for equipment being purchased.

FY 1972-73 FY 1973-74 Increase

(Estimated) (Recommended) (Decrease)
TOTAL FTE 6.0 6.0 -
GENERAL FUND 98,937 79,895 (19,042)
OTHER 17,000 10,930 (6,070)
TOTAL FUNDS 115,937 90,825 (25,112)

(49)



ADAMS STATE COLLEGE

(0s)

Rec. ec. 1 2 3 4
Tyoe Type : .
Actual 1971-72 | Estimated 1972-73 | Requested 1973-74 | Recommended 1973-74

r_ FTE Amount FTE Amount FT Anount FTE Amount

1. Salaries, Administrative 1= 1.0 11,604 1.0 12,612 1.0 13,495

2. Salaries, Systems Analysts 2.

3. Salaries, Programmers 3. 140 9,396 1.0 9,756 1.0 10,439

4. Salaries, Operations Personnel 4. 2.5 14,356 3.0 17,450 3.0 18,328

5. Salaries, Cler./Technical 5, I

5.  Hourly Yages 6. 5,862 4,200 5,250

7. Overtire Payments 7. _%\Q

3.  Night Differential 8. \

9. Sub Total, Salaries and Wages 9. 41,218 44,018 47,512 ’
19, Benefits, Administrative 10. \ 1,251 NN 1,408 1,507 I\ j\

11.  Canefits, Systems Analysts 1. 3 P . \\\Y\\

12.  Bensfits, Programmers 12. 1,035 \ 1,117 AN\ 1,195 |\

13, Zoanafits, Operations Personnel 13. 1,220 \\ 1,484 \‘_ | 1,558

14, Berefits, Cler./Technical 14, . \\\ N L _
1 15.__Sub Total, Benefits 15, 3,5067  \NNN\VN\L 4,009 | N\ 4,260
[ 15, Sub Total, Personal Services 16. 43,723 6.0 48,027 § 6.0 F 50,686
7. Eoui: ent Expense: 17. -

13.  Electric Accounting Machines 18. 4,873 . ]
12, Electronic Data Processing Equip. 19. - '
23.  Dzta Transmission Equipment 20. L i
21.  Data Creation Equipment 21. B 3,542

22, Puxiliary Storage Equipment 22. - AR

23.  Eguiprent Qvertimz & Maintenance 23. __ 11,000 LY

24.  Lezse Time 24. NV
25. Eouizoant frortization 25, RN

5. S »-21 Equic “2at Expense 26. XN
7T 6 srating Expinses: 27 G0
23.  Deaver Pagional Computer Ctr. 28. NN F

72, Other Contracts 29. ARNN e
39.  Building Rental 30. ] (\\ _____

21.  A<m./Pescacch Ovarhead(See Instructions)3l. DAL

22, Travel 32. NN\ 250
23 Sucolies and Fvognses 33, S 6,225 TN A N D3 S
z3, Sub Total, Other Ocurating Fipenses 34, ¥ 6,495 N\ 7
350 TOTAL 1A PRULESSTHG EAPRNSES T T35, |76, | 73,937 . 6. L;:;f‘\\'g.d “""s1,§g§"J




ADAMS STATE COLLEGE

Stote Funded Cepital Cutlay

37:

(9

Data Processing:

Electric Accounting Machines
Electronic Data Processing Equip.
Data Transmission Equipment

Data Creation Equipment

Auxiliary Storage Equipment

Computer Accessories

Denver Regional Computer Center

Sub Total Data Processing Cap. Outlay
TOTAL DATA PROCESSING COST

Usage Analysis

General Fund Supported Usage:
Resident Instruction
Research/Development

Adninistration
Security

Other Usage:
Grant, Contract,
Public Service

ete.

Source of Funds:
ADP Appropriated
Other(1)

General Fund

TOTAL FUNDS

(1)Inc1udes the Salary

1 2 _ 3 . My
Actual 1971-72 fstimated 1972-73 | T .quested 1973-74 Recormrnded 1373-74
71,459 42,000 12,309 9,618
[ 71,459 B 437500 13,500 5,618
134,359 115,937 . 94,034 90,825
T T 9,028
- L = 4,261
S U 66,606
—-— — e e ]
] 10,930
S TS N - . ety
- | e e s . 15,808
SRR B . 0,930 7]
134,359 ' 115,93 94,034 90,825

Act funding not administered through the Commission office and other miscellaneous funds reported.

id



WESTERN STATE COLLEGE

Western State College will continue to be supported by its
present computer configuration for FY 1973-74. The budget request
for an additional hourly FTE is supported by the CCHE. Net decrease
in ADP costs for FY 1973-74 is due to the reduced payment for

equipment being purchased.

FY 1972-73 FY 1973-74 Increase

(Estimate) (Recommended) (Decrease)
TOTAL FTE 6.6 7.6 1.0
GENERAL FUND 98,000 97,233 (767)
OTHER 20,000 19,768 (232)
TOTAL FUNDS 118,000 117,001 (999)

(52}
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kec.

| Type

FTE

Salaries, Systems Analysts
Salaries, Prograrers
Salaries, Operations Personnel
Salaries, Cler./Technical
Hourly lages
Overtine Payments
Nighl Diffuerential

Sub Total, Selaries and Yages
tenofits, Adninistrative
¢ azfits, Systeoms Analysts
venefits, Prograacrs
tenefits, Operations Personncel
Bonefits, Cler./Technical

Sub Total, Benefits
Suh Total, Pel\owal Serv1ccs

Elec{ric Accounling Machines
Electionic Data Processing Equip.
Dita Transmission Equipunent

Data Creation Cquipuent
Fuxiliary Storage Equipment
Equipmznt Overtime & Maintenance
Lease Tine

Equipwant Acortization

Sub ToLa]AEquﬁqunL Lxnpense
Ouinr Operating Expenscs
ey Regional Cosputler Cir.
Othier Contracts

Building Rental "
Ada./Rescarch Overhead(See Instructions)3l.

TP@VG] 32,
¢ ~ulies and Expenses e 33,
4 ey Tot 1, Olher Opcrut1nq {xpcn .

iUl [,IA PLEOCES

I”P EXPLI.IS

Actual 1971-72
hmount

14,448




———— et ——— — - e

Z 3T 4

_ Estimated 1972-73 | Requested 1973-74 | Recormended 1373-74
Fif 1 Amount  JFTL [ Amount HTE Fount

1.0 | 14,448 1 1.0 ) 15,456

2.0 | 2.0 | 21,662
3.0 y 19,066 3.0 | 19,595 |

4065 S
45005 r NN\ 4,003 |
96,621

7.6 _| 95,500 ___|



WESTERN ___

(¥s)

i 2 3 =" 4

State Funded Capital Cutlay Actual 1971-72 Estimated 1972-73 | T .quested 1973-74 Recomnended 1372-74
36. Data Processing: 36. . i B
37. Electric Accounting Machines 37 :
38. Electronic Data Processing Equip. 38. 71,459 33,900 i 21,501 21,501
39. Data Transnission Equipment 39, i — R
40. Data Creation Equipment 40. | _
41. Auxiliary Storage Equipment 41, .
42. Computer Accessories 42, _ R S -
43. Denver Regional Computer Center 43. 3 S B 553 SESST S—
44.  Sub Total Data Processing Cap. Outlay 44, 71,459 B 33,900 | - 23,501 _ 21,501
45.  TOTAL DATA PROCESSING COST 45. 144,498 118,000 . ___ 118,122 117,001 |
46. Usage Analysis 46. v B
47. Generel Fund Supported Usage: 47. s e ) N -
48. Resident Instruction 48. | _ . 15-H_E'S
43. Research/Developnent 49, | _ - 2 . -
50. Adninistration 50. ) ) hgee . BT, 158
51.  Security S1.4 _ ) - R o L
52. Other Usage: 52.
53. Grant, Contract, etc. 53. | ! N 19,768 _ |
54. Public Service 54, B k i ‘
55. 55. i RN 1 B
56. Source of Funds: 56. - e T T T
57. ADP Appropriated General Fund 57.{7 T - . 97,233 |
58.  Other(1) N A T I S | |
59 R BT Tt (b = Sz Rt B (s osmierat ol e s et i rstece o oo b
60. TOTAL FUNDS 144,498 1 118,000 118,122 117,001

(l)lnc1udes the Salary Act funding not administered through the Commission office and other miscellaneous funds reported.



FORT LEWIS STATE COLLEGE

Fort Lewis State College has requested an increase in FTE of
1.5. The request asks for .5 FTE for programmer support and
1 additional FTE in the operations area. The CCHE supports this
personnel increase. The computer hardware configuration presently
at Fort Lewis will continue during FY 1973-74. Net decrease in ADP
cost for FY 1973-74 is due to the reduced payment for equipment

being purchased.

FY 1972-73 FY 1973-74 Increase

(Estimate) (Recommended) (Decrease)
TOTAL FTE 5.0 6.5 1.5
GENERAL FUND 98,605 97,868 (737)
OTHER 10,770 10,500 (270)
TOTAL FUNDS 109,375 108,368 (1007)

(55)



(9s)

FORT LEWIS STATE COLLEGE

Rec. Rec. 1 2 3 [}
Type Type
_ Actual 1971-72 Estimated 1972-73 | Requested 1973-74 Recommended 1973-74
FFTE Rmount —Amount FTE —Amount FTE Amount
1. Salaries, Administrative 1. 1.0 12,100 1.0 12,700 1.0 13,500
2. Salaries, Systems Analysts 2.
3. Salaries, Programmers 3. I.7 9,500 1.5 18, I0U 2.0 22,400
4. Salaries, Operations Personnel 4. | 2.0 11,335 2.0 10,340 Z,0 16,360
5. Salaries, Cler./Technical 5.
6. Hourly ‘lages 6. 3,870 3,000 4,160
7. Overtime Payments s 200
8. Might Differential 8. o
9. Sub Total, Salaries and Yages 9. 40,940 56,620
19. Benefits, Alministrative 10. 1,330 1,448
11.  Eenefits, Systems fnalysts 1. . .
12.  Benefits, Programmers 12, 1,691 2,504
13. Benefits, Operations Personnel 13. 1,119 1,750
14, Benafits, Cler,/Technical 14, i il T
| 15. Sub_Total, Conefits 15. T 4,090 T 5,702
| 16, Sub Total, Per nal_Scrvices 6. 45,030 62,322
17. Equicient Ezpopse: 1. \
18.  Electric Accounting I'achines 18. 1,517 ] 1,517°
19.  Electronic Data Processing Equip. 19. 3 8,100 8,100
20.  Data Transmission Equipment 2n. - -
21.  Data Creation Equiprent 2L - 3,249 4,688
22. Muxiliary Storage Equipment 22.
23.  Equipsent Qvertime & iaintenance 23. 11,6007 12,000
24,  Lease Time 24,
| 25. Equipment fmertization 25, )
2h. __Sub Total Equipmcnt Fxnense 26, NN T 23,866 ] 26,305
27, Dthar Onarating Expenses: 2ls % )
23.  Denver Regional Computer Ctr. 28.
23.  Other Contracts 29. T
30,  Building Rental 30. e
31.  Adm./Pmscarch Overhead(See Instructions)3l. = 1
{32, Travel 3z, 1,250~ I,500
{ 23, Supoli and Fxpenses  33. 5 ijg' = k -——520_00_—
(24, cub Tetai . Olhes Dperating Expen s 34, 6,579 N\ 6,500
{35, 7T UL LAy PRMESSTNG EAPLSES 3 —751.%?s"j' 6| 85,12




(¢Ls)

FORT LEWIS

B e e ———————— -t A d—

i

2

3

3

State Funded Czpital QOutlay

Actual 1971-72

Fstimated 1972-73

- quested 1973-74

Recommendnd 1972-74

36. Data Processing:

37. Electric Accounting Machines

38. Electronic Data Processing Equip.
39, Data Transmission Equipment

40. Data Creation Equipment

41, Auxiliary Storage Equipment

42. Computer Accessories

43,  Denver Regional Computer Center
44.  Sub Total Data Processing Cap. Outlay
45.  TOTAL DATA PROCESSING COST

46, Usage Analysis

47. General Fund Supported Usage:
Resident lnstruction

49. Research/Development

SQ. Administration

51. Security

Other Usage:

S3. Grant, Contract, etc.

Public Service

56, Source of Funds:
S7.  ADP Appropriated General Fund
58, Other{(1)

60.  TOTAL FUNDS

(I)Inc1udes the Salary Act funding not administered through

| 63,359 33,900 e 21,286 21,246
L .
e 63,339 - 33,000 Sardse | T 71,748
124,555 » 100,375 T 116,413 108,368

5 ) N : "'1'2
e _ N . 7,462
o I 27,194

10,500

97,868 |

_.. 10,500 ]

108,368

the Commission office and other miscellaneous funds reported.



UNIVERSITY OF NORTHERN COLORADO

The University of Northern Colorado has requested an increase of
3.0 FTE over the previous year. New applications development require
1 additional systems analyst and 1 additional programmer. 1 additional
clerical/technical FTE is also requested. This increase is recommended.

A terminal capability has been recommended as part of the development
of a library system. The terminal will be used for both instruction and
administration. The total decrease in the UNC ADP budget is due to a

decrease in Capital Outlay.

FY 1972-73 FY 1973-74 Increase

(Estimate) (Recommended) (Decrease)
TOTAL FTE 21 0 24.0 3.0
GENERAL FUND 309,000 307,213 (1,787)
OTHER 74,248 60,000 (14,248)
TOTAL FUNDS 383,248 367,213 (16,035)

(58)
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UNIVERSITY OF NORTHERN COLORADQ

»D( nsp
13.  Eieztric nchunt1rq ‘achines

29.  Data Transmission Equipment

21.  Dzta Creation Equiprent

22. Fuxiliary Storage Equipment

23. Egquizment Overtl. & Maintenance

24, Lease T\me
X : ,'ortlzatlon

19. Electronic Dzta Processing Equip.

[Rec. Rec.
Lype | Type
1. Salaries, Administrative 1.
2. Salaries, Systems Analysts 2:
3s Salaries, Prograsmers 3.
4, Salaries, Operations Personnel 4,
5. Sailaries, Cler./Technical 5.
6. Hcurly Yages 6.
7. Overtime Payments 7.
8. licht Differential 8.
9. Sub Total, Salaries and Yages 9,
10. Senefits, Administrative 10.
11, Banafits, Systams Analysts 11.
12. Benefits, Programmers 12.
13. Janafits, ~:ra..\oxs Personnel 13.
14. gcenafits, Cler./Teochnical 14.
15. _Sub Total, Lonpflts 135:
[ 78, Sud Total, Personal Services 16,
ize 17.

18.
19.
21.

NNy
—

'\)T\)MN
m-.’:u:\)

':_J.t_w_}_fﬂe_nses
. 2eqional Computer Ctr.
2%, Dthar Coatracts

1. 2uilding Rental

32, Travel
23, Syszlies and Exzpenses
34 Sub Total, Oflnr OJnraLrnq F/ncnsg§“

é6

n ny R
\DQJ\J

30.

31.  Adn./Pzsearch Overhead(Sce Instructions)3l.

32.
33,

o,

35,



i 2 3 7
i Actual 1971-72 ~Estimated 1972-73 | Requested 1973-74 Pecorrended 1973-74
FTE Amount FTE Amnount FTE =~Junt Flt roount
1.0 16,268 1. 17,081 1.0 | 19,130
2.0 24,914 7. 26,437 3.0 | 43,609
3.0 | 30,428 3.0 | 32,499 | 4.0 | 43.449 [
| 10.0 62,187 a. 66,636 9.0 | 71,634
1.0 | 5,540 1. 5,674 2.0 | 11,014
T80 | 20,738 5.0 | 20,000 5.0 | 21,200
N \_\,.\A_ ANV
5\_53_\_____.__ v NSAN NANAN
2.0 | 160,100 _ 1. 168,327 | 24.0 210,036 A _
1,708 .. \}...1,878 MNTL_2,086 DY NN ]
9 o]l 4,688 L NN
| 4.779 NN
7,870 QAN N ]
N\ 1,212 NN
v NN | 20,605 N M
0 1230,641 24,0 | 227,189
L . AN
152 pO | 6,152 SO\ 6,152
RERN
18,000 wooNN__18,000
16,051 WNooM 16,051
1,656 PENCNM 1,656
] 23,571 AN 23,571
(NS\Y__20,000
AN
1 - 65,430 NN\ 85,430
NN
NN
R E2 N\ -
L l<_\_\.{
MN )
: N
E RN | 2058
NN NN\ 21,000 T RN NT 20,686
_l 24,0 | 317,071 | 24.0 333,305 *




UNIVERSITY OF NORTHERN COLORADC

(09)

1 2 3 4_
State Funded Capital Cutlay Actua) 1971-72 ' Estimated 1972-73 | 7 .quested 1973-74 Recomrended 1373-74
36. Data Processing: ° 36. R .
37. Electric Accounting Machines 37, : _
38. Electronic Data Processing Equip. 38. i 121,856 33,908
39. Data Transmission Equipment 39, 1. -
40, Data Creation Equipment 40. { .
41. Auxiliary Storage Equipment 41. _
42, Computer Accessories 42. . I
43. Denver Regional Computer Center 43. ) ) e
44.  Sub Total Data Processing Cap. Outlay 44, 84,492 | 131,472 - il -121,856 33,908
45,  TOTAL DATA PROCESSING COST 45, 329,942 _ 383,248 . 438,927 R 367,213 |
46. Usage Analysis 46. §— T A Y I
47. Gerneral Fund Supported Usage: LY N i
48. Resident Instruction 48. ¢ _ . 124,992
49. Research/Development 49. o o 10,000 _.
50. Administration 50. i . : R 172,221
51.  Security S1.¢__ ) 1 L _
52 Other Usage: . 52.
53. Grant, Contract, etc. 53. ) 60,000
54. Public Service 54.
55, 55, T B -
56.  Source of Funds: S6. T ' o ’ T
57.  ADP Appropriated General Fund s7. (" T T ) 11 v B
58.  Other(1) 58. 4 ° T R e 80,000 "]
59, e e e e e e e T e s P e S R bt e ugvascspungs
60. TOTAL FUNDS oL 329,942 383,248 | 438,927 367,213

(I)Includes the Salary Act funding not administered through the Commission office and other miscellaneous funds reported.



SOUTHERN COLORADO STATE COLLEGE

Southern Colorado State College has requested an increase of 1.5
FTE for fiscal 1973-74. Two additional FTE have been requested in the
programming and clerical/technical areas respectively. A reduction

of .5 FTE in hourly wages personnel leaves a net of 1.5 FTE.

Southern Colorado,in order to begin terminal oriented processing
at that instituion, anas requested and the CCHE has recommended the acquisition
of two inexpensive terminals. These will be used locally to develop

administrative systems for Admissions and Records, Personnel, and others.

FY 1972-73 FY 1973-74 Increase

(Estimate) {(Recommended) (Decrease)
TOTAL FTE 15.0 16.5 1.5
GENERAL FUND 238,000 274,522 36,522
OTHER 9,000 10,000 1,000
TOTAL FUNDS 247,000 284,522 37,522

(61)
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_ Southern_Colorado State College _

fes, Administrative
: , Sysiems Analysts
, Progre..uers
€5, Opcerations Personnel
&) 2325, Cler./Technical
=~y Vagas
Ovz-7ir 2 Payueats
hithL Differcntial
S.0 Total, Salevies and Wau~s
Loz its, Ftinistrative
Ba-:7its, Systcoes Analysts
7its, Progrenders

:71is, Operations Personnel
Bo-z%{ts, Cler./Technical
Totel, Ben~fits
‘ersoael Servicns

10,

fec. ]

lype

1

RS

o

WOONOUM D WN -~

19, ELlecironic Deta Processing Equip.
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Datz Creatlion Equipmont
Ruxiiiery Storage Equipmont
Equiz-znt Overtime & HMaintenance
cime

5 et faortization
| 256, 1 Fquirtiznt Expense
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Pegionel Cosputer Ctr.
Contracts
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32,

33 ies and Exoences
r_3". =Y, Dlner Gy a‘.t_i.:" bopasisn
I 1.0 R CARSEAN EE DS
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25,

——__——tf_ZSL_
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29,
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fzsearch Ovorhead(See Instructions)3l.
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_Actual 1971-72
FiL ) __fAmount
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| -32.940__
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(14,366 _
' 172,083 _
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SOUTHERN COLORADO STATE COLLEGE

i

Stzte Funded Caepital Cutlay

Actual 197{-72

Data Processing:

Electric Accounting Machines
Electronic Data Prccessing Equip.
Data Transmission Equipment

Data Creation Equipment
Auxiliary Storage Equipment
Corputer Accessories

Denver Regional Conmputer Center
Sub Total Data Processing Cap. Qutlay
TOTAL DATA PROCESSING COST

Usage Analysis

General Fund Supported Usage:
Resicdent Instruction
Research/Development
Administration

Security

Other Usage:

Grant, Contract, etc.

Public Service

Source of Funds:
ADPY Appropriated General Fund
ther(1)

TOTAL FUNDS

74,393

_‘_"2"51,21_9’. _ |

(I)Includes the Salary Act funding not administered through the Commission



2 3 ' 4

Estimated 1972-73 | 7 quested 1973-7§ Roconaended 1372-74

f— —— ——————

64,382 | 19,776 -
) _ 17,334 B T

875 | R7S

65,257 ) - AMA,GRS |7 T 85,502
o 247,900 | 333.034 . 284,522
I 63,300 ]
o e — 10,000
2015222
. 10,000__
R R T A
o Nl _ 10,000 ]

office and other miscellaneous funds reported.
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COLORADO SCHOOL OF MINES

The Colorado School of Mines continues to base its ADP support on
its present PDP-10 computer. The major items of increase are 1.8 FTE
additional full-time employees, 1.4 FTE additional student help, expansion
of the PDP-10, and improvements in physical security.

The additional personnel are to handle increasing instruction
and administrative workload and to provide improved consulting services to
instructional and research users. Expansion of the PDP-10 is primarily
to relieve the pressures on a saturated system so as to improve service
for instruction and administration, and secondarily to provide a modest
increase in the interactive capability for both on-campus and off-campus
use. The proposed expenditures for security are in response to legislative

and Department of Administration suggestions.

FY 1972-73 FY 1973-74 Increase

(Estimate) (Recommended) (Decrease)
TOTAL FTE 14.1 17.3 3.2
GENERAL FUND 233,150 374,018 140,868
OTHER 95,850 95,850 -
TOTAL FUNDS 329,000 469,868 140,868

(64)



COLORADO SCHOOL OF MINES

- {59)

ec. Rec. 1 2 1 4
Type Type
Actual 1971-72 - Estimated 1972-73 | RequesteZ 1273-74 Recommended 1973-74
FTE Amount FTE Amount FTE ~-ount FTE Anount

1. Salaries, Administrative s 1.0 17,833 2.0 28,534 43,615

2. Salaries, Systems Analysts 2. 1.0 15,424 1.0 15,672 15,672

3 Salaries, Progranmers 3. 2.4 22,768 3.0 29,176 30,080

4, Salaries, Cperations Personnel 4, 5.0 32,242 5.0 | 33,054 38,456

5. Salaries, Cler./Technical 5, 1.0 6,438 1.0 6,759 6,840

6. Hourly ‘ages 6. 2.2 11,477 2.1 4 10,500 18,096

7.  Overtime Payr-ents 7. \X\Q \ \\ AN

8. light Differential 8. N\ \_ ) | B N )

3: Sub Total, Salaries and Wages 9. | 12. 100,182 . 123,695 152,759

10, Benefits, Alministrative 10 \ 1,849 INNNN\I__ 3,081 4,63 NN\ \ B

11.  Cenefits, Systems Analysts 11. \ 1,401\ 1,452 . 1,452 RN\ \

12.  Benefits, Programiers 12, P\ 2,096 2,840 \ 2,917 INAN N

13, Benefits, Ocerations Personnel 13, AN 3,049 N 3,869 N\ ]
14.  Benefits, Cler./Technical 695 N 701 \ \Y

15. Sub 7otal, Senefits 11,117 1NN 13,575 NN ]
116, Sub Total, Fersonal Services 134,812 | 17.3_ 166,334 17.3 163,318
17, Equir .ont Excense: o o

18.  Electric Acccunting fiz:hines 5,009 5,860 5,454
19.  Electronic Cata Processing Equip. 114,000 114,000 151,000
20.  Data Trans~ission Equipment 2,825 8,474 |
21.  Data Creztion Equipment | 3,525 | 3,700
22.  Puxilicry Storage Equipment 42,290 51,438
23.  Equipment Cvertime & Haintenance o o

24.  Lease Tire i\ -

25.  Equip-ent f-ortization _ \ ]

25 Sub Total Eouiciint Exponse LA\ 168,500 220,066
2777 Dther Drersting Expenses: ' L \ ' ‘
28. Tenwer Faqioral Gowputer Ctr. 28. LN B AN Y

23.  Other Coatracts 29. R I B \\\ e o

3 Building Rental 30, [N | __._____X:\s_ . \ -

31.  Adm./Pesearch Guerhead(See Instructions)3l. K N\N\ | ) \\ Nt | - R

320 Travel 2. [ D A N N P AN I T N S 1,700
23, Sucolirs and Fxoonses 33 PONANT 15538 NN\ Y TR resT NN\ T TR sa0T N\ T 18,495
Th. Sub Tetel, OTrer Oheeoon, o penses 34 S\ },\_\ fOIE TAST L N\ | 23,003 20,540 ‘&\-'_‘_70 159 |
23, JOTRL Lo PELCESSUNG BFRLNSES 35 |azeel 2220 (4.1l 326,575 1 173 _0e.ea0 | 173l 403,587 |
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COLORADO_SCHOOL_OF MINES

(99)

i 2 3 4

- State Funded Capital Cutlay Actuail 1971-72 Estimated 1972-73 | T .quested 1973-74 Recommendnd 1373-74
36. Data Processing: 36. N .
37. Electric Accounting Machines 37. : o
38. Electronic Data Processing Equip. 38. 2,350 2,350 : 4,700 = 7,750
39. Data Transmission Equipment 39. ! . 14,000 ) 14,000
40. Data Creation Equipment 40. §
41. Auxiliary Storage Equipment 41. N
42.  Computer Accessories /Security 42, 502 75 | 47,585 47,585 ]
43. Deaver Regional Computer Center 43. | = =
44.  Sub Total Data Procgssing Cap. Outlay  44. 2,852 2,625 | 65,285 = - 766,28 -
45.  TOTAL DATA PROCESSING COST 45, 294,972 A 75225 459,368
46. Usage Analvsis 46 A i o - SRS Sl et
47.  General Fuad Supported Usage: 47. R | B ) B
48. Resident Instruction ' 48. | - . 2217182
43,  Research/Development 9.1 . ol ) b 10,000
50. Adninistration 50. ) : R . 96',636___
51. Security 51, o - 15,200 :
52. OQOther Usage: 52. .
53. Grant, Contract, etc. 3.0 95,850
54. Public Service 54, e ) .
55. : 55. i — -
56.  Source of Funds: S6. T - - - S
57. ALF Appropriated General Fund st.d T i : 3727018 TTTI74,018 |
58. Other(1) 3 I | Sl - TTTTTTTO 05,850 "
59. oo oot e e e S T e S e e s e, e e e N e =)
60.  TOTAL FUNDS 294,972 329,000 473,225 469,868 i

(I)Includes the Salary Act funding not administered through the Commissicn office and other miscellaneous funds reported.

o”




COLORADO STATE UNIVERSITY

_Continued expansion of the administrative data processing
capability as well as supporting programs of instruction are
recommended for Fiscal 1974. Personnel increases (5.2 FTE) in
support of both program design and development and operations are
recommended. A 250K word unit of extended core storage, enabling
a higher throughput of the system, is also recommended. Addition
of this module will enable CSU to serve as backup for the University
of Colorado Computing Center in the event such is necessary. This
security move is imperative, as currently there is no site in
Colorado which can provide backup to the C.U. system.

Increasing involvement in State networking activities, with
CSU as the primary COTIE source, results in a recommendation for a
"front-end computer' to ease the data communications load on the
main system.

Increasing load on the CSU CDC 6400 and the need to encourage
uniformity in many administrative applica’ion systems has resulted
in a continuing review of hardware requirements in support of the
University Information System Office. Requested, therefore, for
FY 1974 is additional disk storage and a high speed chain printer
and controller. The magnitude of the total request ($146,704)
logically results in comparing costs to a State owned IBM 360/40

displaced by the IBM 370/145 requested at the University of

(66)



COLORADO STATE UNIVERSITY (Continued)

Colofado. Greater State-wide system uniformity and personnel economy
may be achieved by installation of this system at CSU. To accomplish
the desired goal, the funds requested by CSU are recommended, but

final review of the alternative should be given consideration.

FY 1972-73 FY 1973-74 Increase

(Estimate) (Recommended) (Decrease)
TOTAL FTE 77.8 83.0 5.2
GENERAL FUND 825,000 1,319,805 494,805
OTHER 655,000 500,625 (154,375)
TOTAL FUNDS 1,480,000 1,820,430 340,430

(67)
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RENS

COLO. STATE UNIVERSITY - COMBINED
Rec. Rec. 1
Tyne Type
Actual 1971-72
FTE Amnount
1. Salaries, Administrative 1. 4.8 83,857
2. Salaries, Systems Analysts 2. 11.8 167,158
3. Salaries, Programmers 3. |14.2 | 162,367
4, Salaries, Operations Personnel 4. 30.4 201,963
5. Salaries, Cler./Technical 5. [ 2.8 | 13,940
6. Hourly “ages 6. 7.6 41,058
7. Overtime Payments 7. \QE\CQE 7,638 _
8. iHight Differential 8. NN\ o
9. Sub Total, Salaries and Yages 9. 71.6 677,081
10, Benefits, Adninistrative 10. .‘\ﬁ)Q:_____glhzg
11.  Benefits, Systecms Analysts 1. @}\§§s_ 14,209
12.  Benefits, Prograrmers 12, I\\\\N Y 13,800 _
13.  Bencfits, Operations Personnel 130 IN\NY N 17,166
14.  Benefits, Cler./Toechnical 14. \ '\ 1,184 _
| 15. Sub Total, Benefits . §>§: _ 54,588 __

7.
18,
19,
29.
21.
22.
23.
23,
25.
A
27,

23.
29.
30.
31,

32.

Sub Total, Personal Services

Enuwr«_f\g__t'_q,_ensw

Tlectric Accounting Machines
Electronic Data Processing Equip.
D:ta Transmission Equipment

Rata Creation Equipment
Fuxiliary Storage Equipment
Equipinent Overtime & laintenance
Lecase Time

>.___Eauinmant foortization

Sub Total Eguipaent Expense

Other O:areting Expenses:
Oinver Pegional Camputer Ctr.
Othor Contracts

Building Rental

Travel
_ Supsnlies and Frnenses

28.
29.
30.
RitaL/Posnarch Cuerhead(See Instructions)3t,

32.
33.

_Sub Total, Other Oporating Expenses
_W{r,h nrA PEDLESS LG FAPLIISES

34,

3.

71.6_11,352,378 __.



2 3 4
Estimated 1972-73 | Requested 1973-74 Racommended 1973-74

| FTE Amount FTE ~Arount- F1E Amount
4.8 89,169 102,872
{27 192,174 217,615 N
| 16.5 | 197,897 237,435
3500 | 233,919 257,749
3.0 16,004 17,361
Aos0 . . 30000....F z20.-F 36,200 -1
NN 8,200 |\ N N1 S
767,363 _ | 878,732 __ )
| 8,271 9,500
| 16,335 |\ | 18,496 ,
y____ 16,821 N 20,002
... 19,883 _ _ \ 21,908
1,360 W 1,475 |
TTe2i670 SN\ 7136
.8_| 830,033 | 83.0 |__ 950,113 926,911
: B R
\[ 43,700 43,700
223,390 223,390
| 147,000 147,000 |
\
97,229 97,229 |
| 511,319 ___ 511,319 |
30,000 IR
N 56,418 T
10,000 h 9,250 ..
_ 149,642 M) 145,988
| 246,060 N NNN\| 235,496 |
1,707,492 1,673,726




(69)

COLO. STATE UNIVERSITY - COMBINED
1 2 3 ) 4

State Funded Capital Cutlay Actual 1971-72 Estimated 1972-73 | ~ quested 1973-74 Rocomzeadnd 1373-74
36. Data Processing: 36« i n ) .
37 Electric Accounting Machines 37. . = o
38. Electronic Data Processing Equip. 38. 1 , L
39. Data Transnission Equipment 39. = _ .
40. Data Creation Equipment 40. | __
41. Auxiliary Storage Equipaoent 41. L . L
42. Conputer Accessories 42. y e N o R —
43, Deaver Regional Computer Center 43 Yoo .. e I B .
44. Sub Total Data Processing Cap. Outlay 44, 56,000 : | - 146,704 146,704
45.  TOTAL DATA PROCESSING €OST 4s.| 1,408,378  |" ""1,480.000 | 1,854,196 1,820,430
46, Usage Analysis 46. : T I _ 0 I A *
47.  General Fund Supported Usage: 47. A S R . ) B
48. Resident Instruction 48. | . ) . A 309,369 |
49. Research/Development 49.1 = = _ . o e {152,000
50. Adninistration U8 R I 819,642
S51.  Security 51l.¢ sl . o 38,794
52.  Other Usage: 52, I - i
53. Grant, Contract, etc. 53wl ol . 1 ) 461,625 |
54, Public Service 54,1 o . o 39,000
55 ! 55. 1
56.  Source of Funds: L T e T ) o e
57. AUP Appropriated General Fund §7.@g="" " T i ’ TV T 1,319,805°
S8.  Other(1) 58.{ " T T B T ST T T T e T T, 625 T
59. CiEmime: Etmameemeression s otiyse insasRS oy SRS sesms e e | cRLST e
60. TOTAL FUNDS 1,408,378 1,480,00 1,854,196 1,820,430

(l)lnc1udes the Salary Act fundirg not administered through the Commission office and other miscellaneous funds reported,



UNIVERSITY OF COLORADO - BOULDER

" The University of Colorado at Boulder has both an administrative
and academic computer organization. The administrative group is
presently served by an IBM 360/40 computer. The academic center is
served by 2 CDC 6400s.

In the administrative area, the request for FY 1973-74 is for more
personnel strength. An increase of 12.5 FTE over the previous year is
made up of additional systems, programming and operations staff. The
administrative center in Boulder is embarked on a broad program of
management information systems and data base management of significance
for the entire University. Consequently, the administrative computer
center in Boulder is requesting the installation of an IBM 370/145
computer. This machine will provide the necessary computing power to
allow this center to serve the Denver and Colorado Springs campuses by
means of terminal access as well as meet the needs of the Boulder
campus. This machine will provide the necessary backup for the Denver
Regional Center and, as both centers develop, will allow the exchange
of data and sharing of program and systems resources. The plan will be
for the Boulder administrative computer to offer network services to
other campuses, which is in accord with previously developed ADP plans.

The academic computer center operates as an auxiliary enterprise,
charging for all services. Its grant and contract usage ensures low
unit costs. Growth of instructional computing usage at the University
has consistently been at about a 40% annual rate (in terms of numbers

of jobs). In order to assure access to the greatest number of students

(70)



UNIVERSITY OF COLORADO - BOULDER (Continued)

from many locations, a front end computer is requested and recommended
for FY 1973-74. This, along with similar gear at CSU and the Denver
Regional Center, will make possible greater and more varied computer
usage for students in remote areas. Students who, because of geography,
could not expect to use large scale computers w&ll now have such
capability available to them.

Sharing of program libraries and resources will now be possible
between the Boulder campus and Colorado State University. Redundancy of
resources will assure strong backup for each machine and allow greater

assurance of reliable systems. Again, this type of shared resource is

compatible and supportive of previous higher education ADP plans.

FY 1972-73 FY 1973-74 Increase

(Estimate) (Recommended) (Decrease)
TOTAL FTE 096.7 109.2 2.5
GENERAL FUND 809,140 1,340,045 530,905
OTHER 1,756,458 1,607,704 (148,754)
TOTAL FUNDS 2,565,598 2,947,749 382,151

(71)
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UNIVERSITY OF COLORADC - COMBINED (Boulder)

ec.
Type

Rec.
Type

T

2

3

[}

Actual 1971-72

Estimated 1972-73

Recommended 1973-74

Requested 1973-74
3

Amount Amount FTe Amount FTE Anount

1. Salaries, Administrative 1. 94,843 127,976 8.0 134,662

2. Salaries, Systems Analysts 2, 177,382 235,460 18.0 272,975 ]

3. Salaries, Programners 3. 153,988 186,910 123.0 258,440

4. Salaries, Operations Personnel 4. 273,595 286,848 47.0 341,227

5. Salaries, Cler./Technical 5. 40,488 55,980 8.5 58,623

6. Hourly ‘ages 6. 41,835 24,208 4.7 22,444 A

7.  Overtime Payments 7. 11,695 4,720 \\_\X 4,920 FN NNY

8. MNight Diffrrential 8. 4,483 3,662 NS\ 4,859 AR\

9. Sub Total, Salaries and Wages 9 803,309 926,764 }09.2 1,098,150 |

10.  Banefits, Pdministrative . | 7,896 13,201 _ | ..13,885 | e ]
11, Beooefits, Systems Analysts . 13,995 22,624 25,807,

12.  Benefits, Prograwmners 15,324 18,283 24,685

13.  Benefits, Operations Personnel (25,324 { 28,425 33,075

14.  Benefits, Cler./Technical 3,458 5,037 5,899

15. _Sub Total, Benefits - 765,997 \ 88,170 103,351 SN .
15, Sub Total, Personal Services 867,306 | 1,014,934 | | 1,201,501 _| 1,163,748
(17,7 Equictent Expense: - _ PR N h..

18.  Electric Accounting lachines 21,870 17,255 | 17,255 17,255
19.  Electronic Data Processing Equip. Y 326,527 386,087 K\ 444,640 444,640
20.  Data Transmission Equipment 17,761 27,749 21,624 21,624
21.  Data Creation Equipment 31,377 T\ 39,822 42,233 42,233
22.  FRuxiliary Storage Equipment /3] T bix | 700 700
23.  Equipmant Overtime & itaintenance _ 17,730 23,500 35,409 35,409
24, Lease Time S i 19,700 19,700
25. _ Equiprent frortization | 67,565 . . I \ .~_
[25. " Su5 Total Eguipuent Fapense 483,208 T I\\AN\ {495,075 ] {581,561 581,561
27, Dtizr Oeerating Expenses: AN

23.  Danver Peqional Cowputar Ctr. ) S \| o DANNT R
29.  Other Contracts b 20,241 | | 20,241 _ |N\NN\I 20,241
39.  Building Rental : 73,280 |\ | ___ 86,920 [\ - 86.?&@::j
31.  Adn./Pzsearch Overhead(Sce Instructions)3l. 52,580 \ 62,470 NN\ 62,470
32.  Travel 32, 10,500 INNNY . 14,200 NN\ 14,200
33.  Susplies and Expenses 33, ' fjﬁdﬁﬂ&;j\, 204,590 INN\\| _ TI6,571 |
3%, Sui, Total, Other Operating Expenses 34, 17 347,208 TR 388,421 NN\ 300,402-
35. TOTAL LATA FRDLESSTIG EAPENSES 35 1,857,168 7 171 a1 lion - P ]
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UNIVERSITY OF COLORADO - COMBINED (Boulder)

i

2

3

3

State Funded Capital Cutlay

Actual 1971-72

Estimated 1972-73

T.quested 1973-74

Reconaended 1373-74

Data Processing:

Electric Accounting Machines
Electronic Data Processing Equip.
Data Transmission Equipment

Data Creation Equipment
Auxiliary Storage Equipment
Computer Accessories

Denver Regional Computer Center
Sub Total Data Processing Cap. Outlay
TOTAL DATA PROCESSING COST

Usage Analysis

General Fund Supported Usage:
Resident Instruction
Research/Development
Adnministration

Security

Other Usage:

Grant, Contract, etc.

Public Service

Source of Funds:
ADP Appropriated General Fund
Other(1)

TOTAL FUNDS

620,426

708,430

B - 955,483

902,038

(8]

,298,770

7,565,598

|__ 3,126,966 B

e . <t et e e

497,174

33,525

746,526

"67,820

cp il

2,565,598

| 3,126,966

2,947,749

(I)Includes the Salary Act funding not administered through the Commission office and other miscellaneous funds reported.



UNIVERSITY OF COLORADO - DENVER

As the demand for instructional computing increases, more

operations personnel are requested. Systems analysts have also

been requested for administrative systems development.

commendation of 5.2 FTE is 1.0 FTE less than requested.

Interactive terminals have been recommended for instruction

to access the CDC 6400 computer in Boulder.

FY 1972-73 FY 1973-74
(Estimated) (Recommended)
TOTAL FTE 1.5
GENERAL FUND 81,446
OTHER -
TOTAL FUNDS 81,446

(74)

(Decrease)
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e
Ty

C.
0
-

Rec.
Type

FIE

1

Actual 1971-72

Awunt

.

.

__,’_‘-——4_‘—-‘—‘_‘

|

ADAD D SOV U e G ) — D W0 00 S OY LY DN —

DU~ R—

il

-

e

N\
[¥)

PSS AN Rl o Ve IPWS B NS 3

| (ol et w0 W v o o et

A

/J

S = o o T e or = D

52 N ‘7'\_3fm.1-1r—' M.y MM

Salaries, Administrative
Saleries, Systoms Analysts
Silaries, Programners
Salaries, Qparaticns Personnel
Sataries, Cler./Technical
Hourly “ages

Cyertire Paynents

o fferential

tal, Salaries and “Yages
, nlininistrative

, Systzcs fAnalysts

» Pragramiers

, Coariticns Perscnnel
Cler./Technical
Tannfits
502l Sarvices

“ny T cF

O v L un o

. .

—_—
WNY— ODWOND U DWW N —

14.

- .
o

YA
18.
19.
20,
21.

7,020

37300

a

2
sixiliacy Storage Equipient 22.
iz eant Gvertime & Maintenance 23.
se Tim 24.
i ortization 25,
i Lxrunse 75.

NSNS

“yiter Chr.

.
23.
29,
30,

22.
33,

1 Contracts
Suiiding 2antal
S /T snarch Cunctoad{See Instructions)al.,
Travel
Syetite md Daoanses
S ISt Dhene Biafabliog Exnensas
FOTAL LATY PRLESSING T P

9,420




o 2 3 - 4
| _Estimated 1972-73 | Requested i373-74 Pecornenced 1973-74

FTE ]| frount

FiE

£ ount

1 251

3,822

-

Ss,520 |S. g1 38,587 7 ]
PRI .0, 4. %, . 8

20,009

0300

1,900 TN\

TS

st

oo5eee |

83,529 |

142,090 °




(92)

CU_DENVER CENTER COMBINED
1 } 2 3 4
State Funded Capital Cutlay Actual 1971-72 FEstimated 1972-73 | © quested 1973-74 Racormanded 1373-74

36. Data Processing: 36. R . .
37. Electric Accounting Machines 37. .
38. Electronic Data Processing Equip. 38. L .
39. Data Transnmission Equipnment ? 39. 1 62,700 ] 39.10042—)_ )
40. Data Creation Equipment 40. | _ _ R
41. Auxiliary Storage Equipment 41. ) . o
42. Computer Accessories 42. |__
43.  Deaver Regional Computer Center 43. | e . o
44.  Sub Total Data Processing Cap. Outlay 44, X -~ . 62,760} 49,100
45.  TOTAL DATA PROCESSING COST 45. 1 76,072 | . 8l,436 | _Us8,310 f__ 191,180
46. Usace Analysis 46. [ ) T - ’ B
47.  General Fund Supported Usage: 47. I i b

{ 48. Resicent Instruction 48. | L . R 129,957~

| 49.  Rescarch/Development 9. ___ . N b N I
$0.  Adninistration S0. | ___ . B ) SR L 61,20 ]
51.  Sccurity L S R N S A
2. Cther Usage: 52.
53.  Grant, Contract, etc. S3.4 _ o o L
54. Public Service sa. | T R
SS. 55 R e )
S6. Scurce of Funds: N T - - T o
57. AUP sppropriated General Fund s7.{7 7 T e T e 191,090 T T
58. Other(1) 1 BEE T S ey oo e
59' o dumban: by S Gy o et e s g s G et Sl R I ) et e iRt ke A TR S el
60.  TOTAL FUNDS 76,072 . 81,446 )__J 258,510 191,190 o

(I)Inc‘ludes the Salary Act funding not administered through the Commission office and other miscellaneous funds reported.

(Z)Extenc'ed purchase program (3 years) for requested interactive terminals (instruction) is recommended.

e



UNIVERSITY OF COLORADO - COLORADO SPRINGS

" The University of Colorado - Colorado Springs has requested
an increase of 2.9 FTE for FY 1973-74. This includes .2 FTE
in administration, 1.0 in systems analysis and 1.7 in hourly wages.
The rapid growth of this campus has led to increased demands for
ADP support in both the administrative and instructional areas. It
is recommended that the requested FTE be funded.

In Capital Outlay, Colorado Springs has requested funds for
the payment on a terminal that has been funded from other sources
within the institution. In an attempt to identify and properly
fund such items of data processing expense, it is recommended that

funding for this terminal be supported.

FY 1972-73 FY 1973-74 Increase

(Estimated) (Recommended) (Decrease)
TOTAL FTE 1.2 4.1 2.9
GENERAL FUND 39,121 129,167 90,046
OTHER - - =
TOTAL FUNDS 39,121 129,167 90,046
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UNIVERSITY OF COLORADO - COLORADO SPRINGS

Rec. Rec. 1 2 3 4
Type Type
Actual 1971-72 Estimated 1972-73 | Requested 1973-74 Recommended 1973-74
FTE Amount FTE Amount FTE Amount FTE Anount
1. Salaries, Administrative 1. -1 1,800 .1 2,600 -3 5,066
2. Salaries, Systems Analysts 2. LY 11,000
3. Salaries, Programmers 3.
4. Salaries, Operations Personnel 4.
5. Salaries, Cler./Technical 5.
6. Hourly Yages 6. 5,614 12,550
7. Overtime Paynents 7.
8. MNight Differential 8.
9. Sub Total, Salaries and Wages g, 8,214 28,616
10, Benefits, Fdninistrative A L
11.  Benefits, Systems Analysts 1,058
12.  Benefits, Programrers o
13, Banafits, Ogerations Personnel
14.  “enefits, Cler./Technical | ]
15. Sub Tntal, Banafits - . 1,055~ ]
V6. _Sub jotal, Pz-scnal Services 8,214 29,671 29,7207
| T7.  Eouic.ant Sxrense:
13.  Electric Accounting llachines X
19.  Electronic Datz Processing Equip. 2,700 N\\\\ 2,700
20,  Data Transmissicn Equipment 22,781
21.  Data Creation Fquipaent 3,964 4,825, 4,835
22. Puxiliary Storage Eguipment 3 53 83
23.  Equipment Dvertime & Maintenance 330 1,400 1,300
24, lease Time
25.  Equiprent foortization
| 25.  Sub Total Ecuicment Expense 4,377 9,028 31,809
e7. Oihar Gezrating Expenses: ; ,
28.  Banzar-csgierxt Computer Ctr. - Boulder 28. 24,534 AN 52,238 52,238
29.  Other Contracts 29. 75 AN 125 125
39.  Building Pental 30. N
31, Adm./Pasearch Overhead(See Instructions)3l. NN _ ]
32, Travel 32. 350 [N\ 975 650
33._ Supolies and Exnonses 33. 1,571 \\\ \NY___ 2,620 . 2,624
| 2.7 Sub Total, Dtir Crzrating Expenses 34, J\\ N 26,530 N\ \ Y 55,958 . 55,637 _
35, {GTATUATA PEOTESSTNG EAPLHSES 35, " 39,121 ] 4.1 94,657 a. 117,166 |



UNIV, OF COLORADO - COLORADO SPRINGS :

1 2 3 : 4

(62}

State Funded Capital Outlay Actual 1971-72 Fstimated 1972-73 | 7 _.quested 1973-74 Recommendnd 1373-74
36. Data Processing: 36. . R e .
37. Electric Accounting Hachines 37. .
38. Electronic Data Processing Equip. 38. .
33, Data Transmission Equipment 39. 1 . 12,000 12,000
40. Data Creation Equipment 40, ¢
41, Auxiliary Storage Equipment 41. )
42, Computer Accessories 42, ) . o
43. Denver Regional Computer Center 43, . - X
44.  Sub Total Data Processing Cap. Outlay 44. . N . 12,000 12,000
45.  TOTAL DATA PROCESSING COST 45. 54,887 39,121 : 106,657 129,166
46, Usage Analysis 46. | R
47.  General Fund Supported Usage: 47. T
48. Resicdent Instruction 48. 1 . -~- G 74,032
43, Research/Development 49, . ~ R J .
$0. Adninistration 50. § i I : I 54,235
S1.  Security - SI.f__ ) . A o
52.  Other Usage: 52. :
$3. Grant, Contract, etc. 3.1
54. Public Service 54. 1
sS. 55.
56.  Source of Funds: 56. - o o T
§7.  ADP Appropriated General Fund 57. ' B 106,657 T 129,167
58. Other(i) sg. | T - N T T T T
Sg' b e Sy 5 oo ot kol=h B 2 i iy a2
60. TOTAL FUNDS . 54,887 39,121 106,657 129,167




UNIVERSITY OF COLORADO MEDICAL CENTER

bDetailed information on the Medical Center is not available at
this time as the Medical Center budget was not included in the CCHE

budget document. The following funding, however, is recommended.

GENERAL FUND 523,940
OTHER 135,103
TOTAL FUNDS 659,043

(80)



COLORADO COMMISSION ON HIGHER EDUCATION (CCHE)

— The figures in the CCHE budget documents represent the request
of both the CCHE staff and the Denver Regional Computer Center. The
request for the staff ADP funding is for '"real' funds, while the
funds for the Denver Regional Center have been folded back into the
budgets of the using agencies. The CCHE ADP staff budgets are based
on the addition of 3.0 FTE to perform the systems analysis and
programming necessary to develop and maintain the systems for the
CCHE staff. Also included in the figures is the CCHE share of the

Denver Regional Center budget request.

FY 1972-73 FY 1973-74 Increase
(Estimate) (Recommended) (Decrease)
TOTAL FTE 4.0 7.0 3.0
GENERAL FUND 90,326 142,428 (52,102)
OTHER
TOTAL FUNDS 90,326 142,428 (52,102)

The Denver Regional Computer Center was established to provide

ADP service for institutions of higher education in the immediate Denver

&

areas, as well as for others, such as El Paso, who need computing power.
During the past year, the Denver institutions have carried their work to
the Center for processing. Currently, communications with one institution
is being debugged so that remote processing can be made available. There

(81)



CCHE (Continued)

have been some delays in this implementation because of funding cut-
backs at the Center during FY 1972-73. The budget request for
FY 1973-74 is to restore the Denver Regional Center to the level of
support originally planned for FY 1972-73. This includes the addition
of core storage and disk needed to support the requirements of serving
remote institutions such as E1l Paso.

There are 15 FTE in the estimated year, FY 1972-73, and it is

recommended that this staffing continue through FY 1973-74.

FY 1972-73 FY 1972-73 FY 1973-74

(Orig. Estimate) (Current Estimate) (Recommended)
TOTAL FTE 15.0 15.0 15.0
GENERAL FUND 428,346 476,810 48,464
OTHER 60,550 68,275 7,725
TOTAL FUNDS 488,896 545,085 56,189

(82)



(£8)

COLORADO COMMISSION ON HIGHER EDUCATION

Rec. Rec. 1 2 3 I 4
Type Type
Actual 1971-72 Estimated 1972-73 | Regquested 1973-74 Recommended 1973-74
FiE Amount FTE Amount FTE Amount FTE Fmount
1. Salaries, Administrative 1. 1.0 17,500 3.0 54,500 57,645
2. Salaries, Systems Analysts 2. | IO 16,700 1.0 16,500 17,655
3. Salaries, Programners 3. 1.5 14,509 4.0 52,100 85,415
4. Salaries, Operations Personnel 4, 6.0 40,200 42,210
5. Salaries, Cler./Technical 5. 1.9 9,791 5.0 29, 285 30,885
6. Hourly Yages 6. 1.3 | 11,899 . 1.4 13,000 13,000
7. Overtire Payments 7. \Q}\ﬁ\\w 1,234 N EVS\SL 5,000 5,000
3. light Differential 8. EX_\\\\ N Y X
9. Sub Total, Salaries and Yages 9. 71,633 . 210,000 | 251,810 | 251,810
19.  Benefits, Administrative 10. \\\ __ 6,001 6,294
11, Benefits, Systems Analysts 7. A 11 1,003 2,001
12.  Benefits, Programmers 12.
13.  Benefits, Qperations Personnel 13.
14. Eanefits, Cler./Technical 14
|15, _Sub Tetal, Beaefits 15.
115, . otzl, rursonal Services 16.
V7.7 Eauic-ont Efpnnse 17.
12, Electric Accounting tlachines 18.
19. Electronic Data Processing Equip. 19.
29, D2tz Teensmission Lquipment 20,
21.  Dz=ta Creation Equipnent 21,
22,  Puxiliary Storage Equicrent 22.
23.  Equir~ant Overtime & laintenance 23,
24,  Lease Time 24,
25._ Ecuicrant t*or;12at1on 2_:__
25, Sub Total .uuiv @nt Expense 26
27 Oikzc Ormrating Feponses: 2r.
23.  Cznver Peqional Computer Ctr. 28.
23.  Qther Contracts 29.
27, Buyilding Rental 30.
31, £<nr./Pesearch Ouarhcad(See Instructions)3l.
22, Travel 320 N N\N___Jo0
23, __ Sumnlies and Expenses - T LY | 25,5457 7R
24, TSRl 11 “Other Operating Expenses i [\ 34,704 BN | 95,06
BN ;A PROCESSTHG EAPENSES 35. 176.7 | 113,719 446,433 446,433 °



COLORADQ COPMISSICN ON HIGHER EDUCATION
o 1 3 a_
T State Funded Copital Cutlay Actual 1971-72 = .quested 1973-74 wended 1272-74
3 Data Processing: { .
37. Elsctric Accecunting Machines :
3 Electronic Data Processing Equip. L
3 Daza Transtission Eguipment L.
40. Data Creation Equipnent

Auxiliary Storage Equipnent
Corputer Accessories

Denver Regional Coxputer Center
Sub Total Data Processing Cap. Outlay
TOTAL DATA PROCESSING COST
Usaze Snalysis

Gonoral Ffund Sunporied Usage:
hesicent Instruction
Resesrch/Development
Administration

Security

Other Usage:

Grant, Contract, etc.

Public Service

FE RS Y

DWW SN UL UL = QWK ST U Sl = O WWw 1O

(va)

.

curce of Funds:
. ALP Appropriated General Fund
. Other(l)

VTNV LU VU U U s By s I e O

TOTAL FULNDS

(I)Includes the Salary Act funding not acministercd through the Cownission office and other miscellancous funds reported.

——

" 139,000 241,080 1241080
222,74 s\ 6 87,513 687,813 |

R - - IF27428" T
e 1 __ 845085 ]

o_..eez,nve 687,513 687,513 i




AURARIA

The administration of the Auraria Center for Higher Education
has requested $25,000 of General Funds to be spent for data process-
ing services. These funds will be used to purchase computer time

to run management analysis programs.
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APPENDIX A
SUBCGMMITTEE REPORT
ON THE
USE OF ADP IN INSTRUCTION

1. Goals and Objectives.

There are two primary goals for the use of computers in higher education
programs. These are first, understanding of the role and functioning of the
computer as it affects the social, economic, and technological aspects of our
society; and second, application of the computer to the solution of specific
»roblems in technological and social fields of our society.

In support of these goals, higher education has established four objectives.

(1) Every student should have the opportunity to obtain a general under-
standing of computers, their organization, applications, limitations, and im-
sJect on society.

(2) Every student should have the opportunity to study the computer and
to apply the computer in the manner and to the extent pertinent to his course
of study. ’

(3) Adequate batch and interactive computer resources (hardware, software,
personnel, and programs of instruction) should be made available both to meet
the above two objectives and to maintain the level of education commensurate
with the standards existing nationally, utilizing networks to achieve this goal
as necessary.

(4) The student and faculty member should have access to computer re-
sources appropriate to his course of study and discipline regardless of his
institutional affiliation.

The achievement o: these goals and cbjectives in a variety of academic
rajors throughout the state in a multiplicity of educational institutions
prisents a very complex prcblem., However, technological changes in progress
+nd progressing at an accelerated pace make it possible for these goals to
be achieved to that degree of uniformity required among the programs, through-
cut all the institutions of the state of Colorado. The different means of
orfering services by local computers and by remote computing through tele-
communications are being tested in various locations in the state.

By a carefully devised plan involving the appropriate mix of resident
computing capability coupled with an adequate tele-communication system
connected to regional computer centers, the objective of uniformity and
availability of computing powers to all students can be achieved over the
next several years.

@)



2. Present Programs.

Every state institution of higher education in Colorado makes some
instructional use of computers. The number of students using the computer
varies among the institutions as shown in Figure 1 and Table 1.

At every school it is possible for a student to learn elementary data
processing principles and computer programming. All of the universities
and four year institutions offer at least one course of study in which a
student can progress to a level of competence in some field of application
of data processing. Several of the community colleges offer subprofessional
or technician level terminal programs leading to careers in data processing.
A number of unique computer-oriented programs in instruction are offered in
state institutions, such as the program in numerical control at Southern
Colorado State College. As might be expected, the larger state colleges,
the Colorado School of Mines, and the universities offer more courses of
study making use of the computer beyond the elementary level. However,
in no institution is every department making use of the computer in in-
struction on the level of the best similar departments in the country.
Support for these statements and descriptions of the instructional data
processing programs in the individual institutions are to be found in
their ADP plans.

On-campus computers used for instruction range from small, obsolete,
second generation computers to large, versatile, modern systems. CU and
CSU furnish remote batch service to several community colleges and Metro-
politan State College. The Colorado School of Mines furnishes a small
amount of remote interactive computing service to other schools in the
Denver metropolitan area.

3. Proposed programs and emerging issues.

Each institution has its own plans for the use of computers in instruction.
These plans are unique to the institutions, depending as they do on the cur-
riculum, size and present state of development of -the institution. However,
some common threads run through most of the plans.

First is the element of change and growth. Once computer use has
passed the threshold of strictly elementary use, it will grow about 40% per
year unless artificially constrained. 'This growth is due to more students in
more courses in more departments using the computer to solve more and larger
problems. In a school with an increasing enrollment, the demand will grow
even faster. Some of the growth is, of course, self-propagating by the
availability of a fascinating tool. Most, however, is a result of the infor-
mation explosion and the demands of society for better and faster solutions
co increasingly complex problems.

(2)
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TABLE 1
COMPUTING COST PER STUDENT
FISCAL YEAR 1971-72

Institution or

Composite of Institutions Student User Headcount(l) Cost/Student User($)
Adams/Western/Ft. Lewis 564 140
Composite

Comm. Coll. Composite (6) 3438 57+
5.C.S.C. 1382 32+
University of Northern Colorado 2,054 35+
Metropolitan State College 2,500 31
Colorado School of Mines 6,965 25
Colorado State University 10,240 22+
University of Colorado 21,671 17+

(1) one student user is one student enrolled in one class using the computer.
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The pressure of increasing demand for services leads to requests for
more personnel, more supplies, and either expansion of on-campus computers
or access to more computer services off-campus.

Second is the need for interactive computing in instruction. Inter--
active computing has proven itself as a useful tool in many fields of in-
struction in educational institutions throughout the country. Many high
school students in Colorado have learned computer programming in interactive
mode and are acutely conscious of a step backward to a more primitive mode
when they encounter the computing services offered in most of our colleges.
Employers in a number of fields, including engineering and the teaching of
high school science and mathematics, expect a college graduate to be com-
petent in the interactive use of computers. For these and other reasons,
most schools see an immediate need for interactive computing capability for
their students.

However, among state supported institutions in Colorado, only the
University of Colorado, Colorado State University, and the Colorado School
of Mines have interactive computing capability. The Colorado School of
Mines and the University of Colorado have used interactive computing as
a regular part of support of instruction for the past several years. Many
schools are asking for interactive capability for 1973-74. The pressure
and needs are real; the question is how to meet them. Some schools are
requesting that their on-campus computers be expanded to provide interactive
capability for themselves and perhaps others. Some feel their needs can be
met by services from CU, CSU, or CSM. Another alternative for some types
of applications may be a dedicated timesharing system based on a minicomputer.
For the long range, the alternatives will be weighed to find the mix which
will give the best service at reasonable cost with provision for expansion
as the load increases.

Third is the desire for computer-assisted instruction. This overlaps
with interactive computing but is not the same. Although research in CAI
has gone on for some time, CAI is not yet generally considered to be econ-
omically effective for widespread use. No Colorado school has much pre-
sent experience or investment in CAI. There are more questions than an-
swers for implementing CAI now in Colorado. What school(s) should make
CAI pilot studies? Who will develop course materials? At what stage of
cost and demonstrated effectiveness should the capability for widespread
CAI be provided to the schools? In the meantime, experimenting must con-
tinue at CU, CSU, and CSM, and be extended into UNC and SCSC.

Fourth is the emerging area of data base management. Several schools
now have or plan to have large data bases in the social sciences, natural
resources, etc. They need the hardware and software capability to store,
access, modify, and manipulate the data bases to use them in solving pro-
blems in appropriate fields. Questions of local capability versus storing
a given data base only at one site to be accessed remotely arise, as do
questions of file maintenance, interactive versus non-interactive use,
appropriate general data management software, etc.

(5)



APPENDIX B

SUBCOMMITTEE REPORT
ON

RESEARCH

The research function, an essential part of the educational institu-
tion's role of creating knowledge and passing that knowledge on to others,
is today making an increasingly greater use of computers. Research use
of the institution's computing equipment includes both that which is
funded directly through Federal, State or other contracts and that which
is supported by the institution.

Faculty interested in research activities are strongly encouraged to
apply for funds directly from outside sources. The level of success of
these applications is dependent on the reputation of the researchers and
the interest of the sponsoring agency in the proposed effort. Projects
for which outside funding is not available, or which need an allocation
initiated, seek support of the institution. Generally, these latter pro-
jects require levels of support which are small, but because they use the
computer, some allocation of the institution's computer resource is necessary.
The associated cost for this academic activity is included in the State
appropriation.

Based on the institutional goals, the objective of computer supported
research is:

Use of the computer as a research tool to create new
knowledge is a necessary function in higher education.
Faculty should have access to computer resources
appropriate to his research area.

Research which involves use of computers is predominately at the
University of Colorado, Colorado State University, University of Northern
Colorado and Colorado School of Mines although other institutions are
realizing increasingly greater demands. Examples of research activity
demonstrating the concepts described are:

(1)



1)

University of Colorado
a) Atmospheric and Space Physics Research

LASP (Laboratory for Atmospheric and Space Physics) has engaged
in extensive computer usage for its satellite and space probe con-
tracts. Some of the computation work carried out by LASP scientists
has involved the reduction of data from space experiments on Mariner
planetary probes, orbiting geophysical observatories and sounding
rockets. Calculations have been made for trajectory parameters for
experiments being conducted on spacecraft. The processing of ultra-
violet spectra from space and laboratory experiments determine the
properties of their sources and other such projects. Work involving
ionization processes, heat conduction and auroral geometry of the
upper atmosphere have also been carried on by the LASP scientists.
These projects are totally Federal funded, have performed satisfac-
torily to the sponsoring agency and have produced results which are
considered as new knowledge to both industry and education in the
State. Many of these results are included in University courses,
both at the undergraduate and graduate levels.

b) Psychological Research

A major hypothesis of research performed at the Institute of
Behavioral Science at the University of Colorado was that language
is an inadequate means for communication of policies as well as for
reduction of conflict and the accomplishment of compromise. Research
on the question had generated findings which strongly suggested that
rational men cannot achieve agreement even when it is desired. The
researchers at IBS sought causes for this inability to reduce conflict.
They looked toward computer technology as an aid to change.

A technological aid called COGNOGRAPH makes policy and charac-
teristics explicit and clears away operational and linguistic
confusion by eliminating false differences in pinpointing real
differences. COGNOGRAPH is an interactive computer graphics program
based on a probabilistic theory of cognition. It accepts policy
judgment as input and supplies a graphics description of a person's
cognitive system with regard to the policy in question.

Policy makers interact with COGNOGRAPH on the quantitative/
pictorial display with a "light pen'' and connection with the inter-
active graphics terminal. The policy maker indicates with the
light pen the changes he is willing to make in his policy. Further
interaction with the display allows him to see the consequences of
the changes he makes.
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COGNOGRAPH has been used as an aid in training medical students
to make diagnoses on the basis of cues presented to them on the
graphics screen. It has also been used experimentally for the
resolution of labor relations disputes. This project was initially
supported both by sources outside and inside the University of
Colorado. Recently, it has received total NSF support.

c¢) Civil Engineering

As a result of strong faculty support from the Department of
Civil Engineering at the University of Colorado and the University
Computing Center, numerous applications programming systems have
been developed at the University across the past several years.
Supported initially by the Computing Center and the Department of

Civil Engineering as research projects, these applications capabilities

have now developed so as to be basic material for a variety of
courses. For example, interactive computer graphics has been used

in a Civil Engineering course in soil mechanics: C.E. 595 (Mechanics
of Multi-Phase Media). The graphics system RING (Rate INteractive
Graphics) was designed in a problem oriented mode. The system is so
designed that a user does not need to know anything about computer
programming. The student uses the system in a command structure mode
where the commands are in soil mechanics jargon. The system solves

a general class of consolidation problems so there are an infinite
number of cases that can be treated.

Applications capability similar to this is now being accessed
by the Colorado Division of Highways in their day to day engineering
design activities.

2) Colorado School of Mines

Geophysics (seismic exploration) at CSM. Before computers, data
reduction and interpretation absorbed 10% - 20% of each dollar spent on
geophysical exploration in the U.S. Present estimates raise this to
40% - 50% of a total annual expenditure of $800 million in the critical
search for new sources of oil and minerals. A large portion of the rise
in cost is due to the use of computers to process and interpret the data
obtained in the field as the search becomes more complex and difficult
and hence previous methods inadequate. The salient feature of geophysical
data is its volume. A typical processed section contains 4,000 computed
values on each of 100 traces, or on the order of 400,000 values. With
this volume of data, the critical need is to have many pictures - a new
one for each processing scheme tried. Each new picture may involve the
recalculation of each value present in the picture.
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A Ph.D. thesis project has been produced on the problems of using
a graphics display terminal to process seismic data which relieves the
mundane engineering chores of transcription of data and calculation of
static and dynamic corrections.

A modest investment by the school in research funds and computer
time has enabled the Colorado School of Mines to develop a tool with
immediate use in graduate instruction and substantial research potential.
Without this development, instruction in seismic exploration would lag
behind the practices of industry.
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APPENDIX C
SUBCOMMITTEE REPORT
ON
ADMINISTRATIVE DATA PROCESSING

1. The Nature of Administrative ADP

Academic institutions have traditionally differed in their objectives,
mission, methods and funding sources. The variance has resulted in the creation
of separate governing boards which have set policies designed to achieve the
unique purposes of the respective institutions, and which have established
equally unique reporting requirements in order to measure their performance.

In many cases these institutions are publically supported and must account to
various external agencies concerning their use of funds and their educational
and administrative activities.

The administrative use of computers represents an interesting dichotomy.
Un one hand, administrative data processing is closely tied to the unique
mission, organization, and makeup of its host institution and must reflect
this uniqueness in the design and nature of its applications. Some typical
examples of institutional differences which are reflected in administrative
data systems include:

(1) Institution's academic calendar - the difference between semester
and quarter systems has a direct impact on the institution's administrative
data processing requirements.

(2) The method by which the institution determines its faculty, student
and course loads. Some institutions use hours, others credits and still
other, units.

(3) The method by which the institution calculates its student and
faculty FTE. Such calculations may be determined by the academic calendar,
the educational objectives and the internal budgetary requirements of the
specific institution.

On the other hand, administrative ADP must also reflect the need to
provide information for state and federal reporting purposes at minimal
cost. This reporting function, while not constituting the major part of
administrative computing, has often required considerable investments of
time, personnel and funds on the part of the institutions.

Each administrative ADP installation in higher education must contin-
ually balance the need to serve the institution while at the same time respond
to the diverse reporting requirements of external agencies. The performance
of both of these functions as economically and effectively as possible has
been an ongoing concern and problem for administrative ADP in higher education.
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a. Specific Characteristics

Administrative ADP in higher education differs considerably from the
two other major computing activities, instruction and research.

(1) Unlike most instructional and research computing, administrative
work tends to have large volumes of input and output data and to be file-
oriented in concept.

(2) Administrative ADP provides services to all parts of the institution.
Close coordination with users, many of whom may be using the same files for
different purposes, is a major task not found either in instruction or research
activities. Every data file created or modified must take into consideration
all of the users of that file, whereas each research and instruction activity
tends to be independent of other areas.

(3) The majority of administrative data systems have tended to be sequen-
tial and batch oriented. However, recent advances in hardware and software
technology have made teleprocessing applications technically and economically
feasible.

(4) Administrative ADP systems are characterized by high development
and maintenance costs. The user typically does not write his own programs as
is the case in the areas of instruction and research. Furthermore, admini-
strative data systems are generally of an evolutionary nature which require
continual review and modification to accommodate changing requirements.

(5) Often the administrative ADP unit will perform the function of data
collection and transmittal as well as delivering a verified report to the user.
(6) The administrative ADP organization will also typically provide
uniform standards for systems analysis and design, programming and documentation
which greatly facilitates the development and maintenance of the institution's

administrative data systems.

(7) The ability to provide timely information when and where needed is a
continuing concern of administrative ADP installations. Examples of this dif-
ference in operation can be discerned in the higher costs recorded for analyst
and programmer staff.

(8) In most cases, administrative ADP installations are responsible not
only for designing applications, but also for maintaining data files and for
making modifications to them. A payroll system at a large institution might
typically involve a considerable number of programs concerned directly with
paying, posting, accounting and a large number of related programs concerned
with budgeting, institutional data and other systems.

The importance of accuracy, timeliness, security and consistency
required of the administrative ADP installation cannot be overemphasized.
Their support of the operation and management of the institutions can quite
literally determine the success or failure of the institution.

Due to the size of enrollments, increasing diversity in subject matter,
growing sophistication among clerical departments and the complexities
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caused by multiple accountability to various funding agencies, the total
cost of institutional administration is seen to be increasing at a rapid
rate. Institutions are, therefore, looking to administrative ADP to stem
the rising cost trend of administrative procedures.

2. Administrative ADP Applications

The computer is an effective information processing machine. Its success
as a tool in editing, storage, retrieval, manipulation and display of the vast
quantities of data associated with most administrative tasks (accounting, pay-
roll, financial planning, etc.) is undisputed. Computers have proved them-
selves cost effective and indispensable in performing the clerical tasks
associated with the administrative function.

Higher education has applied the computer to the full spectrum of its
administrative record keeping, i.e., finance, personnel, and facilities.

a. Finance

In its financial operations, the administration of higher education
resembles the administration of other enterprises. General accounting,
payroll, inventory record-keeping, budget preparation, cost analysis, and
investment management are tasks that have many aspects in common with industry,
business, and government. Just as computers have proven themselves useful,
and sometimes indispensible, in the clerical tasks of business, they have
demonstrated their value in the related tasks of educational institutions.
Those responsible for financial officers elsewhere and, in some cases, have
used the same computers and programs through the facilities of service
bureaus. Despite this relation,however, many institutions have been slow
to follow industrial leadership in computer applications beyond the simplest
accounting and payroll applications.

b. Student Records

The most important original applications to be programmed on the campus
will usually have to do with personnel, especially student personnel. Regis-
tration, grade reporting, and grade recording compose a great portion of the
use of computers in the administrative area. The reasons are not hard to
find; these tasks involve a large amount of clerical work; they need to be
accomplished quickly and accurately; the load is heavier at certain times of
the year than at others. They are, thus, natural areas for consideration for
computer assistance. From this base, many institutions expand their student-
centered activities to cover the years before and after attendance at the
institution.

Before the student attends the school, his records are processed by
programs that assist in handling student admissions. Many such programs do
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nothing more than perform clerical tasks in helping organize applicant infor-
mation for the use of the admissions staff. However, there are now a number of
admissions programs that apply concrete decision rules to data such as test
scores and high school grades in order to select applicants who obviously do

or do not warrant admission. The more difficult cases which remain are presented
to the admissions officers for consideration. Besides providing statistical
information and formatting the data in convenient forms, such programs will

print mailing labels and letters to applicants and sponsors, analyze geographical
distribution of students so far selected, compare the characteristics of the
group selected with those of last year's freshmen, and so on.

After the student has left the school, his records are processed by
programs that help with alumni affairs. Mailings, fund appeals and other
alumni contacts can be carefully organized and analyzed with the help of
computer-based alumni record systems. Such programs run the gamut from
simple clerical routines that maintain mailing lists to complex management
information systems that assist with the organization of major fund-raising
campaigns, 2

c. Facilities

The fourth area of computer use focuses on the campus' facilities:
its buildings, grounds, and equipment. With the aid of the computer, many
large, sprawling institutions have been able to take complete stock of their
space availability and space utilization. With such data in hand, administra-
tors can obtain more accurate data on costs of building and maintaining class-
rooms and offices. Similar, though less dramatic, utilization advantages can
be gained with respect to the wide range of furnishings and equipment needed
to stock the campus.?

d. The Range of Applications

(1) Day to day clerical information processing. (Student Records,
Payroll, Admissions)

(2) The control and audit of institutional activities. (Purchase
orders, obligation accounting)

(3) Improvement of management decision-making capabilities through
the development of integrated information systems within and among academic
institutions. (Payroll/Student Records data may support many institutional
cost studies)

(4) The improvement of the institution's planning capability through
the development of models and simulation systems. (Campus, et al)

(5) The improvement of techniques for making effective resource alloca-
tion and utilization decisions. (Job scheduling and Financial Aid algorithms)

(6) The expansion of administrative computer services to all departments
and academic units which have a need and can cost justify the service. (On-line
Retrieval System and Administrative Terminal System)
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(7) The continuing commitment to institute more efficient and economical
ways to utilize administrative computing services. (e.g., Microfilm)

3., Effectiveness

The current literature suggests that most institutions have not gone far
beyond the stage of applying straightforward clerical applications to the
computer. Higher education generally has not kegt pace with private industry
in developing sophisticated, integrated systems.' Yet the demand for a higher
level of sophistication is very real as many state, federal and institutional
administrators express the need for more and faster access to administrative
information.

One important point to emphasize is the wide range of systems design
pertaining to individual applications. For example, surveys of public senior
institutions have found that a payroll application may, on one hand, be performed
in a '"'tab shop'" and on the other, be a by-product of a faculty information system.
Varying degrees of sophistication exist between these two extremes.

The development of administrative applications (and the related technical
development staffs) has been pluralistic in nature. With the coming of the
computer on campus and the realization of its power as applied to administrative
applications, each institution has developed its own. The end result has been
proliferation of some similar types of systems. There is an awareness of this
situation, and arguments have been heard on both sides as to the justification
for these seemingly duplicated efforts. Too often the conclusion is that this
has been a misuse of scarce resources and that this could be eliminated via some
type of scheme resulting in a joint development of these applications. On the
other hand, many administrators assert that because of their local pecularities,
such joint systems development would not provide service, information, etc.,
which is needed to conduct their business day-to-day. They assert that, while
the names of the systems may be the same, it is the administrative practices which
are unique. Common system development would require common practices and
policies. Arguments on both sides of the question have merit and need
consideration.

The development of administrative ADP has been a natural evolutionary
activity by higher education in attempting to provide for both local adminis-
tration needs and the information needs of its many publics. There is belief
that this function, especially within public institutions, has a higher priority
than in private institutions because of the reporting requirements of state
agencies. The following points, as discussed in a 1968 study of General
Learning Corporation entitled '"A Feasibility Study of a Central Computer
Facility for an Educational System,'” call attention to pluralistic
developments:
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(1) There has been an existence of genuine local differences. This is
expressed in the operating policies of the institutions, e.g., how could uniform
admission systems be developed when admission policies at each institution
differ significantly?

(2) Machine configurations differ. A uniform system cannot be designed
to "fit'" all of the various machine cunfigurations and operating systems that
exist. To do this implies both the development of a central facility and
imposing standards on institutions regarding configurations.

(3) Sharing of system and program development is more ideal than practical.
Even industry traditionally has not seen fit to do this.

Beyond the reasons discussed above, the Rand Study described other reasons
why innovation has been made difficult in this area. This study claims that
administrative data processing usually has its own separate computing facility
divorced from all other usuers along with their own development programming
staffs and seem not to be infected with the spirit of innovation which charac-
terizes academic uses.®

This concept does not seem to hold true for the majority of Colorado
institutions. Most of them are presently running virtually all administrative,
research, and instruction applications on one computer facility. However, it
has been observed that as institutions develop certain characteristics, such
as orientation toward heavy graduate programs, or as they grow larger, the need
to separate computer applications by machine becomes natural. This has held
true, for example, at all Big 10 institutions.

4. Needs and Growth

During the last number of years progress has been made toward acquiring
equipment and staff to automate administrative systems. While this job is
far from complete, many systems have been automated to some extent at most
institutions. The result of this automation has been that campus administra-
tors have had more capability to assess information for use in analyzing their
institution's operations. In working with computerized systems, administrators
find that once the system meets some level of service needs, they begin to
recognize the capability of faster and better systems to satisfy other needs.
The result of this administrative need is that the emphasis for computerizing
the system changes from completely developing new systems to maintenance,
i.e., making system changes to accommodate new needs.

An example of an evolving system would be an admissions procedure
operating under a batch reporting system which gives the daily status of
admissions and produces a wide variety of summaries for different management
levels. While the system is responsible for providing up-to-date information
for making admission decisions, it does not provide quick answers to a wide
variety of student and parent inquiries. This function could be achieved by
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providing "on line" capabilities whereby a clerk in the admissions office could
have instant access to the admissions data base for answering these inquiries.

Another need is that of developing management information systems Better
over-all planning and management can take place by taking the many separate
systems and integrating them into a single system.

'"Wiable information systems, utilizing computer technology,
enable a complex institution to be viewed as a coherent unit.
As information systems provide an increasing number of parts
to the whole structure, decision makers will be able to take
into account an increasingly larger portion of the whole
university.”6

""Two very important concepts underlie the interrelating of
data systems to support institutional planning and management:
(1) Institutional analysis files are based on operating data
systems; and, (2) Operating data bases are linked into a net-
work by a predetermined set of uniformly coded data elements."®

The trend toward management information systems is desirable. The
major thrust of this development is concerned with (1) the refinement and
integration of present systems including development of data bases for long
range projects such as Management Information Systems and Program, Planning,
and Budget Control and, (2) the development of financial planning and fore-
casting systems using a variety of models wherever possible. The magnitude
of these developments, as typified by the National Center for Higher Education
Systems (NCHEMS at WICHE) with their Resource Requirements Prediction Model
(RRPM), Student Flow Model, etc., and Systems Research Group with their
Comprehensive Analytical Methods for Planning University Systems (CAMPUS),
is so great that its accomplishment will likely require a multiple phased
project extending over a number of fiscal years.

All indications for providing for administrative computing needs point
toward more effective use of computer resources through cooperative efforts
by individual institutions. Most certainly, the need for good management
and planning in this area is emphasized within a framework of ever increasing
societal needs for scarce funds.

5. Characteristics and Effect on Higher Education

In the majority of cases, users are taking advantage of the computer's
superlative clerical abilities to perform faster and more efficiently the
separate tasks that were previously done manually. As these uses spread
and mature, however, they begin to make easily available kinds and quanti-
ties of information that had been inaccessible before. Analyses of the
cost of various aspects of the institution's operations can be produced.
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Trends in student interests, space uses, budgets, and faculty teaching

loads can be computed. Studies of admissions, dropouts, faculty grading
performance, and alumni-fund response become part of the administrator's
regular management information. As a consequence, the administrator can
manage the day-to-day affairs of the university better. He begins to gain
the capacity to observe the interactions among the separate components of
the institution; to sense the interaction between increases in student en-
rollment in one department (say, engineering ) and increases in student load,
faculty load, and space utilization in another (say, physics or mathematics);
to see the tight linkage among personnel, financial, program, and facility
decisions. And he begins to do a better job not only of day-to-day management,
but of longer range planning as well.

Although possible, these potentialities have been little realized in
practice. Most institutions have not gone far beyond straightforward clerical
applications. This seems to be less a function of the size of the institution
than of the ability of key personnel to understand the potential role of
computers in managerial affairs, the ability of local computer and analysis
staffs to develop complex systems, and the institution's willingness to
experiment with expensive and extensive changes.’

Several special characteristics of computer use in administration have
made innovation difficult:

a. Lack of Cooperation

Until recently, there have been few cooperative efforts that might
reduce the cost of developing innovative computer applications. Administra-
tive practices differ so much among colleges that cooperation seems to
require changes and adoption of common policies. Most administrations are
unwilling to undertake such changes. A promising move toward cooperation has
been taken by the NCHEMS at WICHE (Western Interstate Commission on Higher
Education) project on management information systems. It is developing
administrative programs in cooperation with a number of universities.

b. Scarcity of Development Funds

Development of an advanced administrative data-processing system is
expensive and demanding, yet only recently has there been interest by govern-
mental or private funding agencies in supporting the improvement of adminis-
trative practice in education. Three notable exceptions are the sponsorship
of development of computer-based admissions systems by the College Entrance
Examination Board, the support of the NCHEMS at WICHE project by the U.S.
Office of Education, and the funding of a number of university programs of
institutional systems analysis by the Ford Foundation.

The development of advanced computer uses in the administration of
higher education, although slow for the reasons noted, has achieved some
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success. At a number of institutions, computer simulations of colleges and
universities are being developed in order to test the consequences of changes
in admissions policy, student course preferences, budget allocations, and so
on. The University of Toronto has pioneered in this regard. Programs to
assist in long range cost projections and program budgeting are being written.
Techniques to project student needs and space requirements are being studied.
And, as an integral part of these developments, the various constituents of the
institution--its people, dollars, students, and physical goods; its many depart-
ments--are being treated as part of an integral whole, the institution is

being viewed as a system. This more coherent view of the university or
college, this ability to administer the whole instead of its individual,
competing pieces, promises to be the most important contribution of the
computer to higher educational administration.®

6. Cost/Benefit Analysis of Administrative ADP

A central issue in the resource allocation problem is a determination of
the net advantages to be gained through the expenditure of resources. Specifi-
cally, the decision of whether a given system should be computerized or
whether it should be operated in a clerical mode, or perhaps not operated at
all, is highly dependent upon a determination of the relative costs and benefits
associated with each mode of operation. A study of all requests for new major
system developments should be made in order to provide an economic justification
prior to system development. Such a study usually involves the preparation of a
proposal which should include such elements as:

(1) Overall systems design with emphasis on interfaces between the proposed
system and existing manual or computerized systems.

(2) A plan for system development which includes an analysis of user
requirements, system description and specifications, development and production
costs, project schedules, testing and implementation, hardware implications and
the associated reporting systems.

(3) A cost/benefit analysis which identifies the resources to be expended
in connection with the system as well as the benfits accrued from the implemen-
tation of the proposed system.

It is recognized that proposal preparation can itself be an expensive
undertaking. Administrative ADP management must screen requests and determine
the extent to which a proposal is required. Certain small scale or '"one-shot"
developments can be phased into the priority scheme without an extensive cost/
benefit analysis. Requests which potentially require the expenditure of more
than $500, for example, would undergo a more detailed analysis. The extent of
the proposal and analysis would be closely related to the magnitude of the devel-
opment and would rely upon the judgment of administrative ADP management.

Proposals cannot be viewed independently since decisions in connection with
a given new system proposal are related to other system proposals and undoubtedly
other operations of the institution. The fact that a decision is justified from
a cost/benefit standpoint does not necessarily justify its development as related
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to other systems proposed; especially in the case of limited resources. Each
systems proposal should be viewed as a planning element and integrated with
other proposals and developmental efforts for purposes of providing a long
range plan which can be utilized in the establishment of priorities.

a. Analysis of Comparative Cost

It is necessary to prepare a comparative analysis of the costs associated
with the computerized system being proposed and the comparable system, if any,
as it currently exists. Certain costs will likely be incurred under both systems.
It is unlikely that the computerized system would eliminate all clerical costs
incurred under the conventional system.

Two other types of costs must be analyzed in more detail. Conversion costs
are defined as those costs which would be incurred once during the development
of the computerized system and would include such components as system design and
development, programming, testing and debugging, change of forms, and computer
time and data creation for development.

All other costs associated with the system are defined to be operating
costs. This cost includes such components as data collection, computer time,
clerical, materials, data creation, distribution, and system maintenance.

These costs must be estimated for the computerized system and also for
the comparable conventional system, if such exists, normally on a per year
basis.

b. Analysis of Benefits

The most difficult area of cost/benefit analysis is a measurcecment of the
benefits or returns associated with the new computerized system, because of
the subjectivity involved in estimating the differences in the quality of
decisions and the value of more readily available information which normally
results, The concern is with the relative return associated with the new
system versus that of the old system; if, in fact, a conventional system
currently exists. An analysis of benefits would include the estimation of
such components as:

(1) Eliminated clerical efforts

(2) The value of additional information obtained

{(3) The value of shorter lead times associated with obtaining information

(4) Research significance of the system

(5) Value of interfacing with other systems.

In this sort of analysis consideration would be given to information
requirements and the capacity and flexibility of the system to satisfy such
requirements. Further, an evaluation must be accomplished relative to the
availability of information and its effect on decision-making. For example,
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there is little value attached to having information six days earlier through
a computerized system unless an improvement in decision-making results from
more readily available information. Likewise, if the information available
through one system as compared to the other system would improve the quality,
and perhaps the quantity of decisions, such measures should be included in
the benefit analysis. It is also useful to measure the benefits of a new
system by measuring the penalty costs avoided by the new system. The avoid-
ance of penalty costs should be included as benefits.

Cost/benefit analysis is often criticized because the relative returns
are difficult to measure quantitatively. While the subjective nature of
benefits is recognized, such criticism is unjustified. A cost/benefit
analysis is, in fact, performed whenever a proposed system is evaluated;
whether this is done on a systematic basis or as a global, intuitive judgment.
It is claimed that a systematic approach is much more likely to yield effective
decisions in connection with new system developments. Certain costs and bene-
fits can be readily quantified, others must be estimated, to obtain as accurate
a measure of the costs and benefit components detailed above as is possible.
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APPENDIX D
SUBCOMMITTEE REPORT
CN

NETWORKING HIGHER EDUCATION ADP

Networking has been presented as an emerging issue in planning for data
processing services in higher education, both for instruction and administra-
tion. Networking is usually discussed from the standpoint of making use of
excess capacity at certain computer installations or of tightening central
control. These points are pertinent in planning whether or how to network,
but they are not the central point. Networking is a means to an end, not
an end in itself.

The central question in considering networking or any other approach to
meeting the expanding needs of instructional and administrative data processing
is how to provide the best service to meet the many different needs at reason-
able costs. The programs of instruction, number of students, location of stu-
dents, present investment in applications software, present services, and total
cost of providing service must all be considered, in addition to computer hard-
ware and administrative control.

Three terminal networks are already in existence in the State of Colorado
centered around the University of Colorado, Colorado State University, and
Colorado School of Mines. The first two of these networks provide batch ser-
vice for research and instruction oriented applications. The network utilizing
the CSU computing facility also supports administrative applications. The CU
and CSM networks provide access from interactive terminals via the public tel-
ephone system. All networks are coordinated through the Colorado Commission
on Higher Education, but otherwise are autonomous. The network supported by
Colorado State University has received State and NSF funding to provide sup-
port for community college instructional computer usage (COTIE). Approximately
70,000 students enrolled in Colorado institutions of higher education can be
exposed to instructional applications through these networks. (Figure 1)

The addition of another large facility in the State sysem, the Denver
Regional Computing Center, was based on a discussion to reduce capital ex-
penditures and share resources through networking. Implementation of its
network is under way. (Figure 1)

Continuing concern about ADP networking between institutions of higher
education has resulted in several networking studies initiated by the institu-
tions which are currently operating networks. In addition to consideration
of organizational and policy oriented questions which are discussed in this
report, hardware and communications requirements have been reviewed. Basic
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in these considerations has been the evaluation of the front-end computer
concept as utilized in numerous existing computer networks, e.g. ARPA and
MERIT. In these networks, multiple front-end computers and multiple data
communications routes provide the required high level of reliability of
service. The Colorado higher education network plan relies on this op-
erational experience (Ref. The Hardware Network, a Colorado Report, by

E. R. Krueger; Preliminary Description and Requirements: Regional Network

and University of Colorado Communications, by C. J. Brauch and R. R.

Gilman; HITIE proposal to NSF - project director L. Maxwell). (Figs. 2 and 3)

In developing networking plans and evaluating alternatives, criteria

for effective networking must be established and applied. Criteria being
considered for Colorado higher education are as follows.

a. The network must offer to all campuses of all institutions the
capabilities for batch processing, interactive computing, and
the accessing of magnetic tape and on-line files, as the need
for those services is demonstrated.

b. No existing on-campus service at any institution should be trans-
ferred off the local computer to a network computer without study
and justification to prove that the service can be furnished at
least as well and at equal or lower cost. Before a service is
transferred, personnel resources must be provided by the State
for program conversion.

c. New services needed on a campus should be provided by a network
computer already furnishing such service unless it is demonstrated
that such service can be furnished more economically locally than
via the remote computer.

d. When a new service, not presently offered anywhere on the network,
is needed at a school, the total potential system-wide demand for
continuing service will be studied to determine how and from which
computer(s) the service should be supplied.

e. Expansion of computer capacity at any school will be coordinated
with total network needs.

f. Network node computing centers must be so managed tha all users from
all campuses will receive comparable priorities and services.

g. Network node computing centers must be provided additional support
staff to furnish training and consulting services to the schools they
serve, as well as to maintain additional software and hardware which
may be needed to serve the network.

With these criteria, detailed evaluation of the role of present computers

can be carried out, and decisions made when to provide additional resources,
and what services should be furnished to whom by which computer.
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STATEWIDE HIGHER EDUCATION ADP NETWORK 1972-73
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FIGURE

2

STATEWIDE HIGHER EDUCATION ADP NETWORK 1973-75
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FIGURE 3
STATEWIDE HIGHER EDUCATION ADP NETWORK 1975<LONG RANGE
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