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ABSTRACT

This report describes a cost model that can be used to systematically
identify the costs of procuring and operating satellite-linked communica-
tions systems. The user defines a network configuration by specifying the
location of each participating site, the interconnection requirements, and
the transmission paths available for the uplink (studio to catellite),
downlink (satellite to audience), and voice talkback (between audience
and studioc) segments of the network. The model uses this information to
calculate the least expensive signal distribution path for each participat-
ing site. Cost estimates are broken down by capital, installation, lease,
and operations and maintenance. The design of the model permits flexi-
bility in specifying network and cost structure.

ARINC Research Corporation performed the work for the National Aero-
nautics and Space Administration (NASA) under Contract NASS5-25401; the
Public Service Satellite Consortium served as a major subcontractor.
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SUMMARY

As part of its pioneering work in applying advanced communications
technology to the improvement of public services' productivity, the National
Aeronautics and Space Administration (NASA) has demonstrated the feasibility
of using satellite-linked video communications systems. This report is
concerned with ARINC Research Corporation's development ¢f a model that can
systematically identify the costs of procuring and operating such systems.

First, we accomplished a quick-look evaluation of the cost of a one-
way-video, two-way-voice distribution system to serve federal office build-
ings in 14 cities. The analytical procedures used in preparing this initial
report then were used in addressing the major task: developing a model for
analyzing the costs of the options available for transmitting a video signal
via satellite and selecting the preferred options. The costs were grouped
into four categories, each of which can be analyzed independently of the
others:

* Uplink: The cost of producing the video signal and transmitting
it to the satellite

e Downlink: The cost of receiving the satellite signal and distrib-
uting it to the local audiences

e Voice Talkback: The cost of a voice link from the audience to the
program originators

* Administrative: The costs associated with planning, management,
and other overhead activities

Each of these costs may be further divided into recurring and nonrecurring
elements.

The model's user must define the network configuration by specifying
the location of each participating site, the interconnectior. requirements,
and the transmission paths available for the uplink, downlink, and voice
taikback segments of the network. The model uses this information to
calculate the least expensive path for each participating site.

In the uplink cost category, five options were used in the model; they

involved combinations of transmitting-earth-terminal costs, studio costs,
and terrestrial-link costs.
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In the downlink cost category, up to 37 options were available; they
involved combinations of costs for a receiving earth terminal, a terres-
trial 1link, a local distribution medium, and end user equipment. The
network itself might own the earth terminal or simply be linked to a
shared tarminal. Local distribution might be accomplished by video lines,
microwave links, cable TV (CATV), or Instructional Television Fixed Service
(ITFS) lines. Voice talkback might be accomplished through direct dial,

2 WATS, or private line. Direct dial was modeled as a straight hourly rate,
| private line as a fixed monthly charge dependent on distance, and WATS as
having both fixed and hourly components.

Administrative costs are not used as parameters for the model; they
are merely inserted into the data base to be read directly as part of the
output.

The model was used to analyze eight cases. All were hypothetical or
proposed nonprofit public service applications of differing complexities.
Five represanted individual networks, and three involved several networks
sharing transmission equipment. The cases are briefly characterized as
follows:

1. Federal Cities Network - 14 major U.S. Government offices distrib-
uted throughout the continental United States. Programming origi-
nates from washington, D.C.

2. Appalachian Educational Satellite Project (AESP) - 45 small cities

and towns located in or near the Appalachian Mountains, from New
York to Alabama. Many of the receiving sites are small colleges.
Programming originates from Lexington, Kentucky.

3. Washington-Alaska-~Montana-Idaho (WAMI) - 15 sites in northwest
United States and Alaska. The WAMI network is used for medical
educaticn. Programming originates from Seattle, washington. i

4. "East" Case - a combination of the following networks: R ~
a. The Federal Cities Network
b. 70 AESP sites (an expansion of case 2)
¢. 10 Veterans Administration (VA) hospitals
5. "West" Cuse - a combination of the following networks: 4
a. The Federal Cities Network
b. The WAMI Network
¢. 32 VA hospitals
d. 10 Denver Research Institute sites
e. 5 Project Interchange sites
£. 27 California Education sites

g. 3 California Conferencing sites ¥
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6. Standard Metropolitan Statistical Areas (SMSA) Cases - a series
6f cases invoiving progressively higher numbers of downlink cities.
Programming originates from Washington, D.C. The following net-
works were analyved:

a. 10 Federal Regional Headquarters

b. (a) plus 12 additional cities to include the top 20 SMSAs
¢. (b) plus 42 additional SMSAs at or near state capitals

4. (c) plus 14 additional state capitals that are not SMSAs

7. Federal Regional Programming - a network where each of the 10
federal ragional offices independently produces a small amount
of programming each week. The receiving sites are the same 78
cities as in case 6d.

8. Cost Allocation Case - a network of the 10 federal regional offices
aid the top 20 SMSAs (similar to 6b). Eight of the 10 federal
offices are also SMSAs. The overall cost is allocated to the two
organizations on the basis of various network parameters.

The results of exercising the model for these cases are summarized in
Table S-1. Annual operating costs for each network depended primarily on
hours of utilization. Some economy of scale could be observed since average
cost per uplink hour tended to be lower for the larger networks. Benefits
from sharing facilities were a function of the level of shared investment.
The East case, which had few common facilities among its three member
organizations, showed much lower savings attributable to sharing than did
the West case, which had a relatively large number of shared facilities.
The cost allocation case quantifies possible savings from sharing facili-
ties. By consolidating facilities in the eight cities that receive pro-
gramming from both organizations, the number of required sites can be cut
significantly. As a result, an equivalent level of service can be provided
at lower cost than either organization acting alone could achieve.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

NASA has been a pioneer in the development of communications technology
to improve the productivity of public services. Experiments conducted on
the ATS-1, -3, -6, and CTS demonstrated that communications satellites have
the technical capability to improve access to vital public services.

Public service agencies that participated in the NASA experiments now
are in the process of changing over to the use of commercial facilities.
An essential element in making this transition a success is demonstrating
to the agencies and to other potential users that cost savings and improved
service can be achieved by increased use of these communications techniques.
The key lies in establishing appropriate shared-use networks. To this end,
under Contract NASS5-2540l1, ARINC Research Corporation and its subcontractor,
the Public Service Satellite Consortium, undertook the development and trial
application of a computer model that would facilitate the design and costing
of shared video distribution systems that would use common carrier facilities
and serve the needs of various combinations of public service users. The
work and results are described in this report.

The most difficult phase in the creation of a shared-used public service
communications network will be the start-up phase. Once a backbone of users
is established, it will be comparatively easy to expand the network. ARINC
Research has found in studies of other industries that usually a small per-
centage of the users (e.g., 10 percent) generate a substantial amount of the
total traffic (e.g., 90 percent). In the public service community, a simi-
lar phenomenon can be expected. Large urban institutions would make or
break the cost-effectiveness of a public service network, even though the
greatest benefits in terms of improved access and cost containment could
accrue to smaller institutions located outside the major cities. Therefore,
one must examine a base of users having complemec:itary reguirements in cities
where established carriers cen provide the desired services at a savings.
The model described herein can remove many of the existing uncertainties
regarding costs, preferred services, and locations associated with estab-
lishing the initial system users and suppliers.

Thera are several issues to be considered in establishing a shared-use
network for one-way video. A number of earth stations that are intercon-
nected by Western Union's WESTAR satellite or RCA's SATCOM have already been

1-1
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installed or are about to be installed. The systems include 150 Public
Broadcasting Service (FBS) stations, 190 National Public Radio (NPR) sta-
tions, and more than 400 cable TV (CATV) earth stations. Holiday Inns,
Inc. is planning to install a large number of earth stations to provide
closed=circuit television to some of its 1,500 outlets. Public service
might bs able to use these networks to establish a shared-use system for
one-way video on an incremeantal cost basis. Feedback or a return communi-
cations path could be provided by a separate voice/data network or by Wide
Area Telephone Service (WATS), if necessary.

Unfortunately, in many cases there is no existing local loop that could
connect tive earth station to institutions that are of interast to polential
public service users. Bufore ocur work started, the Public Service Satellite
Consortiur (PSSC) evaluated thae recurring and nonrecurring costs of pro-
viding and-to-end closed circuit TV service to interested public service
users in 14 U.S. cities* served by PBS earth stations. Ten of these cities
already have one or more Instructional Television Tixed Service (ITFS) or
CATV systems. However, in only three of these 10 cities is the PBS earth
station interconnected to an existing local loop. The cost of installing
this interconnection (about $25,000) would exceed the cost of a new receive-
only earth station (which could view either WESTAR or SATCOM) if this new
station were installed ot the head-end facility of a CATV or ITFS system.
Althcugh all PBS earth stations have a redundant receiver that may be used
on a preemptive basis at the discretion of the licensee, a new receive
chain (at a cost of about $10,000) might he required to provide regular
nonbroadcast service once a certain volume is reached, Six of the 14 PBS
installations have a "cverrestrial tail"” between the earth station and the
studio. Additional channels (at a cost of $15,000 per channel) might have
to be installed on these microwave relays once the volume of nonbroadcast
service became appreciable.

Thus, while existing ea:ith stations might provide an excellent starting
point for a shared-use, one-way video network, in many cities the lack of
channel capacity or of an interconnected local loop might necessitate new
capital investment to provide end-to-end transmission service. The decision
on whether to augment existing facilities or construct new facilities will
depend critically on the access arrangements that can be negotiated with
owners of existing earth stations and local loops.

These considerations led to the work reported herein: the development
of a model that could consider: numerous options for the uplink (studio to
satellite), downlink (satellite to audience), and talkback (between audience
and studio) segments of a video distribution system and selection of the
optimum ones for each of the cities in the network.

*Atlanta, Boston, Chicago, Cleveland, Dallas, Denver, Kansas City, Mo.,
Los Angeles, New York, Philadelphia, San Diego, San Francisco, Seattle,
and Washington, D.C.
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1.2 PROJECT OVERVIEW

The project outputs are (1) a model that can be used to define pre-
ferred configurations and to evaluate shared public service video communi-

cations systems and (2) the results of several trial applications of this
model.

e 01, 4

The initial phase of the project involved a 2l-day effort to make a
- quick=look evaluation of the cost of a one-way video, two-way voice com-

i munications system serving federal office buildings in 14 major cities and
to submit a report on the results. The analytical procedures developed in
this work were later used as a guide for model formulation. The model was
developed and was applied to five test cases. As a result, several addi-
tional refinements to the model were identified that would increase its

capability and ease of use. The model was enhanced and tested against a
new set of test cases.

Throughout the project there was a continuing effort to develop and
refine a data base of applicable communications tariffs and hardware costs.
The two prime activities =- the development of the video distribution sys-
tems cost model and the analysis of specific public service satellite com-
munications scenarios ~- were parformed in parallel. The specific config-
uration requirements of the individual scenarios served to guide t'ie features
that were incorporated into the model. The model was used to develop insight
into the types of economies that could be achieved through shared public
service video distributicn systems.

The Public Service Satellite Consortium (PSSC) provided many of the
inputs to the data base and commented on and reviewed other aspects of the
project.

1.3 REPORT ORGANIZATION

This report consists of this introductory chapter and three chapters
that provide a mode)l overview, the results of the cases analyzed, and con-
cluding comments on thé utility of the model in evaluating the benefits of
sharing, There are six appendexes:

* Appendix A - Data Assumptions. The justification for some of the
cost assumptions used in the uplink and downlink segments are
presented.

+ Appendix B - Model Formulatior. Detailed documentation of the
model is presented, including » description of the calculations
and definitions of variables.

+ Appendix C - Sample Out:rats. The input data and output reports
for a selected model run are shown.

e Appendix D - Program Listings. The main FORTRAN program and sub-
routines used are listed.
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* Appendix E - Model Installation. The procedures required to install
the model on a minicomputer are explained.

* Appendix F - Operational Costs and Management Considerations. The
feasibility of offering access to the model to a large community
of users is assessed and presented in terms of the costs required
to support the model.
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CHAPTER TWO

MODEL OVERVIEW

A common requirement in business, government, and education is estab-
lishing efficient communications among individuals scattered over a wide
geographic area. Face-to-face meetings are the most effective way to
accomplish this, but the high cost of travel, room, and board often make
them an unattractive alternative.

With the advent cf satellite communications, it became more economically
feasible to use video transmission to conduct meetings. In an education
or presentation environment, where a single person presents the bulk of
the material, a one-way video channel may be particularly effective. Inter-
action between the lecturer and the audience can be accomplished by either
a conventional voice line or a second video channel. Economic feasibility
of a video meeting depends on the number of participating sites, system
utilization, individual equipment lease charges, and other lesser factors.

To analyze the complex trade-offs that can be involved, a model has
been developed that permits rapid cost analysis of alternative transmission
options in networks using video transmission. In a typical case, a small
number of uplink sites originate video programs and transmit them via
satellite to geographically diverse audience sites. Each receiver must
have its own earth terminal or a link to a shared terminal. A terrestrial
voice circuit may be required to enable each receiving site to talk back
to the transmitting site. Figure 2-1 illustrates tais typical video dis-
tribution system.

The cost model provides an estimate of capital and operating costs
for video communications via satellite from signal generation to reception.
At each stage of signal transmission there may be several options concern-
ing the type of equipment or common carrier to use. The model can analyze
these opticns and choose the most cost-effective "path." By performing
a comparison Letween a laseline and a scenarioc case, the model can show
the results of a single change in network parameters.

The model can also be used to highlight the cost benefits of sharing
facilities. Two or more organizations that individually cannot use a
facility effectively might £find that sharing the facility would be mutually
beneficial. Multiple organizations sharing earth terminals or recording
studics, for example, provide substantial cost benefits to the users. The

2-1
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savings limit would be reached when the shared facility became fully used.
The model allows the user to establish his own cost allocation methodology
by specifying the member organizations that will share the cost and apply-
ing weighting factors to the various cost items (e.g., peak versus off-
peak usage) that affect each organization's share.

2.1 OVERALL MODEL STRUCTURE

The Video Distribution System Cost Model is designed primarily to
analyze the economic options in transmitting a video signal, but may be
applied to nonvideo systems as well. The cost structure is divided into
four segments that can be analyzed independently of each other:

1. Uplink. The cost of producing the video signal and transmitting
it through the satellite system. This includes costs of studio
space and equipment, camera crews, and satellite transponder
lease, and the cost of any terrestrial links from the studio to
the uplink earth station.

2. Downlink and Local Distribution. The cost of receiving and decod-
ing the satellite signal and distributing it to the local audience.
This includes costs of receiving earth terminals, local distribu-
tion, and monitors. Distribution can be accomplished through a
tie-in to a local CATV or Iastructional Television Fixed Service
(ITFS) system by a terrestrial video line or by microwave link.

3. Voice Talkback. The cost of the optional voice link from the
audience to the originators of the programming. Depending on
utilization and distance, voice talkback can be accomplished via
direct dial, private line, or WATS.

4. Administrative. The management and overhead cost of the network
as a whole. It includes items such as planning studies, manage-
ment salaries, building space, and any other costs not directly
attributable to the uplink, downlink, or voice talkback segments.

The costs for each of the segments are further divided into capital,
installation, lease, and operations and maintenance (0O&M) categories.
Capital and installation costs are one-time charges for facilities
necessary to bring the system into operation; lease and O&M costs are
recurring. Capital and lease costs are for egquipment; installation and
O&M costs are for services. The capital and installation costs may be

amortized as an ongoing expense over a period depending on interest rate
and equipment life.

For each of the major cost segments other than "Administrative," the
model user must specify a set of available options, or "paths," that define

the various means of sending the information through that particular link
of the system. The model will calculate the cost of each feasible option

2-3
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and choose the least expensive, option for each city under consideration.
Because of variations in hourly utilization, distances between cities, and
other factors, the optional path will not necessarily be the same in each
city.

Three types of input data are required from the model user:

1. Cost Element Data. These consist of the capital, installation,
lease, and O&M ccsts of each cost element (piece of equipment or
nonhardware cost unit) used in the analysis. A single cost ele-
ment may consist of many individual items, as long as they are
always considered together.

2. Path Data. A path consists of one or more cost elements and
represents a method of transmitting the signal through one of
the model segments. In the uplink segment, for example, a
typical set of path data might consist of studio rental, a video
link between the studio and the earth terminal, and the transponder
lease.

3. City Data. For each audience site in the network, the user must
specify location, utilization, local distribution requirements,
voice talkback requirements, and which of the defined paths are
feasible.

Figure 2-2 shows how the three types of data interact to generate the
least-cost path. Costs are summed over all cost elements associated with
each path and then modified by any variables (e.g., hourly utilization of
the system) that are dependent on the city under consideration. This
enables the calculation of costs of all feasible paths for the given city,
from which the least-cost path is selected.

The following four sections address the model formulation in terms of
the four cost categories: wuplink, downlink, voice talkback, and administra-
tion. The last section examines the model's special features. A more
detailed description of the model's logic and parameters can be found in
Appendix B. A detailed description of how to use the model is presented
in the User's Guide to the Video Distribution System Cost Mcdel, published
as ARINC Research Publication 1358-01-TR-2234, dated July 1980.

2.2 UPLINK FORMULATION

Uplink costs in the model are those involving production and trans-
mission of the video signal to the satellite.

Figure 2-3 shows a representative set of uplink paths. Each box
represents a cost element; any combination of elements connected
by a link denotes an acceptable path. All paths will incur costs for
satellite usage (transponder lease) and a television studio to produce the
video signal. 1If an existing uplink earth terminal is to be used, a

2-4
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terrestrial video circuit or microwave link will be required to carry the
signal from its point of origination to the uplink earth terminal. 1In :
some locations, a new earth terminal will be required; if it is colocated i
with the studio, a terrestrial video link between the two will not be .
necessary. These possibilities generats the five possible paths shown in

the diagram:

* Microwave link to existing earth terminal

*  ATST video link to existing earth terminal

* Microwave link to new earth terminal

* AT&T video link to new earth terminal

*+ New earth terminal colocated with studio

Not all of the five paths are necessarily feasible for every uplink
city. For example, if there is no existing earth terminal in a given city,

then a new facility must be built, and the first two paths will not
be feasible.

2.3 DOWNLINK FORMULATION

Downlink costs in the mcdel are those associated with receiving the
satellite video signal and distributing it to the audience.

Figure 2-4 shows the 37 possible downlink paths. Other paths might
be possible, but those considered here were thought to be typical of most
applications. The seeming complexity of the diagram is misleading, since
the 37 paths simply represent various combinations of a receiving earth
terminal, a terrestrial link, a local distribution medium, and end user
equipment.

As in the uplink segment, each receiving site must have its own earth T -
terminal or link to an existing one. In the diagram, options are displayed
for a link to a CATV earth station, a PBS earth station, or a common
carrier satellite station. If there was only one end audience in a
particular city, it was considered practical to link it directly to the
earth station via l-hop or 2-hop microwave. For multiple users, the signal
could be locally distributed via CATV or an ITFS transmission system. If {
either of these methods were used, it might be necessary to establish a
microwave or video link between the earth terminal and the local transmis- -1
sion system.

The private earth terminal could also be colocated with one of the
audience sites. 1If there is only one audience organization associated
with a particular downlink city, there will be no need for a local trans-
mission system as well. With multiple receiving organizations, it will be
necessary to establish a local distribution system through a CATV or ITFS
network. In cases where the receiver must also be used as a transmitter, E*
either for a two-way video communications or for one-way transmission at a
different hour of the day, a single two-way earth terminal could suffice

Ry
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for the downlink. A final alternative is to receive the signal by using iy
an earth terminal in a nearby city and then running a one- or two-hop
microwave link between the earth terminal and the viewing site.

2.4 VOICE TALKBACK FORMULATION

In some applications it is necessary that the audience of the video
programming communicate with the originators to comment or ask questions.
This communication, whether occurring during or after the presentation,
would be by common-carrier voice circuits external to the satellite system.

There are three telephone options available for such voice talkback:
Direct Distance Dialing (DDD), measured WATS, and private line. The most
cost-effeactive approach depends on the distance between the two cities
and the number of monthly hours of talkback required. DDD costs are
modeled at a fixed rate of $0.55 per minute regardless of distance, which
corresponds approximately to the cost of a one-minute personal coast-to-
coast long distance call during business hours. Rates are slightly lower
for shorter distances or for additional minutes. Therefore, the 55 cents
may be considered a worst case. The principal advantage of DDD is that
there is no minimum charge. Private line charges, on the other hand, are
based solely on mileage and are not dependent on utilization. Charges per
month are set by .'nterstate tariff at $§190.40 plus $0.40 per mile. WATS
charges fall between those of DDD and private line and have fixed (per
month or mile) and variable (per hour) components. The average fixed
monthly charge is approximately $60.00; the average hourly charge is
approximately $§18,00.

On the basis of this schedule of costs, DDD will be the preferred
alternative for low-utilization circuits and private line for high-
atilization circuits, regardless of distance. WATS will be preferred when
utilization is sufficient to take advantage of the lower hourly tariffs
and the two cities are so far apart that the private line charge would be
prohibitive. Figure 2-5 shows the cost trade-offs associated with the
three alternatives for Washington-to-Chicago communications.

2.5 ADMINISTRATIVE COSTS

Administrative costs accrue in addition to the direct costs of a video
satellite system. They include costs for planning studies and legal pro-
cedures involved in establishing the network, and general management costs
not attributable to the uplink, downlink, or voice talkback segments.
Administrative costs are not expected to vary according to network con-
figuration, utilization, or any other factor. The data are inputted by the
user and read out directly in the output; the model performs no calculations
with these figures.
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Figure 2-5. COMPARISON OF WATS, DDD, AND PRIVATE
LINE (WASHINGTON TO CHICAGO)

2.6 OTHER SPECIAL FEATURES

2.6.1 Interactive Scenario Builder

The interactive scenario builder is used to establish the user'’s
network configuration and associated cost elements. The scenario builder
.- accepts as input either a system-created scenario file that contains
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typical network costs (see Appendix A) or a scenario created by the user
during a previous computer session.

Use of the system-created scenario file allows the user to provide
minimum input. The only required data are the list of uplink and downlink
network cities and their location in latitude/longitude or Bell System V
and H coordinates, hours of satellite utilization by city, number of receiv-
ing organizations per city, terrestrial microwave or video link requirements,
and voice talkback connectivity and utilizauion requirements.

Use of a previously created scenario allows the user to examine the
sensitivity of the network configuration costs to changes in the number
of uplink and downlink cities and in various cost allocation methodologies.

Other features of the scenaric builder include automatic prompting for
user input, simple procedures for implementing minor network changes, and
sufficient generality so that nonvideo network distribution problems can
be worked.

2.6.2 Transponder Channels

In the uplink segment, the user can assign a transponder channel
number to each uplink site. The numbers have no significance except to
indicate that cities assigned the same channel number are sharing a parti-
cular frequency. Fixed costs and minimum operating costs associated with
using a transponder channel are assigned only to the first city associated
with each unique channel number. If no channel assignment is made by the
user, the model will assume that all programming is done on a single
transponder frequency. The model is not currently equipped to schedule
the time slots on the transponder; the user must do this. However, it
is a simple process and can be done manually for all but the most complex
cases.

2.6.3 Hierarchical lLevels

In the downlink segment, the user can assign a single-digit hierarchical
number to each downlink city. This number indicates the city's position in
the overall organizational structure of the network. 1If the assigned
level is two or less, talkback costs will be calculated from the given city
to each uplink city; if three or greatar, the city is assumed to talk back
to the nearest level two city, which serves as a central relay point to
the uplink city.

2.6,4 Earth Terminal Data Base

An earth terminal data base is available for determining the possi-~
bility of sharing an existing sits. The data base is a subset of the data
stored by the Federal Communications Commission (FCC) and consists of call
gsign, licensee, city, state, latitude/longitude, type of service, antenna
size, and licensed points of communication (satellites). Unlicensed stations
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and stations whose applications are pending are not included. The data base
indicates all satellites to which the earth terminal is licensed to point,
but does not indicate which satellite the earth terminal is currently
pointing to. A sample record is illustrated in Figure 2-6. A utility
exists to access this data base and provide appropriate data to the use:r.

2.6.5 Model Output

The major output of the model is a tabulation of costs for the least
expensive system, broken out for the uplink, downlink, voice talkback, and
administrative segments. Costs are further subdivided by capital,
installation, lease, and O&M. Other reports show costs Zcr the uplink,
downlink, and voice talkback segments in greater detail. Output from a
sample run is shown in Appendir C.

Fields Included Example
* Call Sign KB20
* Licensee Teleprompter
¢ Cicy Anaheim
¢ State CA
* Service DFS=-FES-D~TR*
* Latitude 37-37-02
* Longitude 121-49-51
* Antenna Size 4.5 Meter
* Licensed Points of XS20, KS21**
Communication

*Domestic Fixed Satellite - Fixed
Earth Station - Developmental-
Transmit/Receive.

**WESTAR I, WESTAR II.

Figure 2-6. SAMPLE EARTH TERMINAL
RECORD
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CHAPTER THREE

CASES ANALYZED

The model was exercised to analyze the eight cases described in this
chapter. Most of them represent individual networks; three involve several
networks sharing satellite transponder channels. The cases analyzed, vary-
ing widely in complexity, are characterized as follows:

1. Federal Cities ~ 14 major U.S. Government Offices distributed
throughout the continental United States. Programming originates
from Washi.gton, D.C.

2. Appalachian Educational Satellite Project (AESP) ~ 45 small cities
and towns located in or near the Appalachian Mountains froum New
York to Alabama. Many of the receiving sites are small colleges,
Programming originates from Lexington, Kentucky.

3. Washington - Alaska - Montana - Idaho (WJAMI) - 15 sites ln the
northwest continental United States and Alaska. The WAMI net-
work is used for medical education. Programing originates from
Seattle, Washington.

4. "East" Case - A combination of the following networks:

a. The Federal Cities network

b. 70 AESP sites (an expansion of case 2)
c. 10 Veterans Administration (VA) hospitals

5. "West" Case - A combination of the following networks:

% a. The Federal Cities network
i b. The WAMI network
¢. 32 VA hospitals

d. 10 Denver Research Institute sgites

e. 5 Project Interchange sites

27 California Education sites

g. 3 California Conferencing sites
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6. Standard Metropolitan Statistical Areas (SMSA) Cases - A series of
casas involving progressively higher numbers of downlink cities.
Programming originates from Washington, D.C. The following net-
works were analyzed:

4. 10 Federal Regional Headquarters

b. a plus 12 additional cities including the top 20 SMSAs
¢. b plus 42 additional SMSAs at or near state capitals
d. ¢ plus 14 additional state capitals that are not SMSAs

7. Federal Regional Programming - A network where each of the 10
Federal regional offices independently produces a small amount of
programming each week. The receiving sites are the same 78 cities
as in case 64.

8. Cost Allocation Case - A network of the 10 federal regional offices
and the top 20 SMSAs (similar to 6b). For this case, the computed
overall cost is allocated to the two organizations on the basis of
various network parameters.

These cases are intended to illustrate the capabilities of the model
over a variety of video network problems. In most applications of this
model it is expected that several runs will be required to refine cost and

other parameters and to calculate the sensitivity to various cost components.

The cases described in this chapter were developed and run at different
times. hAs new and better information became available, the model's cost
assumptions were updated; consequently, results from two different cases
may not be directly comparable.

3.1 FEDERAL CITIES NETWORK

The Federal Cities network is a hypothetical one-way-video, two-way-
voice communications system linking seven faederal organizations in wWashing-
ton with regional offices in federal office buildings in 14 major cities.
The utilization requirements of each organization are shown in Table 3-1,
The Bureau of Alcohol, Tobacco, and Firearms requires only occasional and
minimal channel utilization for its needs, so its utilization is modeled

as 0. Nevertheless, facilities must be made available for these occasiocnal
broadcasts.

vashington is the only uplink city; however, a separate studio and
video link is required for each department. These are necessary to origi-
nate the programming and transmit it to a single uplink facility located
in the Washington area. Transmission to the uplink terminal c¢ould be
accomplished by either a leased video line or a microwave link. Prin-
cipally because of the lower operating costs, microwave links were found to
be less expensive than ATGLT video li.-s.
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Table 3-1. SYSTEM UTILIZATION

Department Agency Cities |Utilization Comments
Treasury IRS 12 5 hrs/wk Training for examiners
BATF 9 0 hrs/wk Bureau of Alcohol, Tobacco,
and Firearrs
HEW Secretary 8 2 hrs/wk Office of the Secretary
SSA 9 5 hrs/wk Social Security Administration
DoL ETA 9 3 hrs/wk Enployment Training
Administration
DOI Secretary 4 2 hrs/wk Office of the Secretary
U.S. House 10 32 nrs/mo Congressmen discussions with
constituents
U.5. Senate 8 20 hrs/mo Senat- - discussions with
cons - :nts
DOC Secretary 6 2 hrs/wk Qffice uf the Secretary

On the downlink side, options depended on the facilities available in
each city. CATV earth terminals that might be used were available in
Atlanta, New York, and Seattle. Existing ITFS systems could be used for
local distribution in Atlanta, Chicago, Los Angeles, New York, and San
Francisco. All cities have a PBS earth stotion that could be wired into
a local distribution system. Alternatively, ~l1 cities could construct
their own receive-only earth terminals and install them closz enough to
sach federal building that it would be necessary only to run a short coaxial
line directly to the viewing room. Because of the relatively low cost of
an earth station and because there was only one site in each city (since
all agency offices are selected to be colocated), the private earth ter-
minal option was found to be the most cost-effective for all cities.
Different options might be preferred if it were necessary to distribute
the video signal to more than a single site in each of the cities.

In the voice talkback segment,only the WATS and private-line alterna-
tives were considered. Monthly utilization of the talkback cirscuits ranged
from 29 hours in Denver to 134 hours in Dallas. (Even the 292 hours is far
beyond the maximum cost-effective level of DDD.) Private line was the pre-
ferred medium for all cities except Denver, where a combination of low
utilization and high mileage to Washington made WATS the cheaper alternative.

Table 3-2 summarizes the preferred configuration and the model's cost
output for this network. The capital expenditures are concentrated in the
purchase of the microwave equipment to carry the video signal to the uplink
terminal and the receive-only earth stations to be used in each downlink
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Table 3-2. FEDERAL CITIES NETWORK
Available Option
Voice

Cicy Uplink Downlink ralkback
Atlanta, GA - Private Earth Terminal Private Line
Boston, MA - Private Earth Terminal Private Line
Chicago, IL - Private Earth Terminal Private Line
Cleveland, OH - Private Eayth Terminal Private Line
Dallas, TX -— rrivate Earth Teminal Private Line
Denver, CO e Private Earth Terminal WATS
Fort wWorth, TX - Private Earth Terminal Private Line
Houston, TX - Private Earth Terminal Private Line
Kansas City, MO - Private Earth Terminal Private Line
Los Angales, CA -~ Private Earth Terminal Private Line
New York, NY - Private Earth Terminal Private Line
San Diego, CA - Private Earth Terminal Private Line
San Francisco, CA - Private Earth Terminal Private Line
Seattle, WA - Private Earth Terminal Private Line
Washington, DC privacs farth Terminal, - -

studio, microwave links
Cost Summary
3 Capital Planning and Annual Annual Annualized
1 Segment Expenditures Installation Lease O&MEA Cost
Uplink 420,000 70,000 198,787 28,000 356,048
Downlink 350,000 o+ 0 | 224,000 316,328
Voice Talkback 28,000 1,429 113,070 0 120,833
Administrative 0 160,100 0 96,500 138,734
Totals 798,000 231,529 311,857 | 348,500 931,943
Total Annuaiized Cost 210,510 #» 61,077 *» 311,857 348,500 931,944
*Tnstallation costs included in capital expenditures for downlink segment.

s**pffective yearly costs for 5-year, 10.00 percent amortization.

city. Satellite usage and voice lines account for most of the lease costs.
The bulk of O&M expenses are for the operation of the downlink earth
terminals.

3.2 APPALACHIAN EDUCATIONAL SATELLITE PROJECT (AESP)

AESP is a network of about 45, mostly small, cities and towns in or
near the Appalachian Mountains between New York and Alabama. Each downlink
organization, many of which are small colleges, receives community service
programming originating in Lexington, Kentucky. In some cities, program-
ming is locally distributed through a CATV outlet.
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Each city in the network was assigned to one of three "levels" depend-
ing on its role in the network hierarchical structure. Level 1 denoted an
uplink site. Levels 2 and 3 were assigned on the basis of the city's role
in the voice talkback subsystem: level-2 cities were equipped to call
Lexington directly, while level-3 cities could talk only to the nearest
level-2 city. In an actual programming environment, the level-2 cities
would receive questions or comments from viewers in the level-3 cities,
screen them, and relay them to Lexington, possibly adding a few comments
of their own. An algorithm was programmed into the model to search through

. the level-2 cities to find the closest one to a given level-3 city. Only
. lexington was assigned level 1; 22 cities were assigned to level 2 and 22
; to level 3.

In the uplink segment, a new transmitting earth terminal was required
because there was no common-carrier earth terminal with which to link. No
microwave or video link was necessary since it was assumed that the trans-
mitter would be colocated with the studio. Thus, there was only one option
available.

ST In the downlink segment, all cities have the same system utilization,
so the cost of 2 given path would be the same in each city in which it was
: feasible -- if it was the most economical in one city, it would be the most
Co- economical in all cities. A city that was within 20 miles of another
network-city was permitted to establish a single microwave link to that
city*. If the distance was 20-100 miles, a two-hop microwave link was
permitted. However, the two-hop microwave option turned out to be the
most expensive and even the one~hop microwave proved to be more expensive
than a private earth terminal. Therefore, a private terminal was the pre-
ferred option for all downlink segments except Lexington's. In the case of
Lexington, from which the programming originates, there was no need for any
downlink equipment, since the audience is local.

Because of high utilization (87 hours per month)* and low distances
between cities, private line was more cost-effective for talkback than WATS
in every case. DDD was not examined because at $33.00 per hour it would
certainly have been considerably more expensive than either WATS or private
line.

The preferred configuration of the AESP network and the results of
exercising the model for this case are shown in Table 3-3. The annualized
cost of about $900,000 is divided approximately equally between one-time
capital, leases, and operations expenses. A five-year, l0-percent amortiza-
tion rate was used to annualize the capital expenses and planning and instal-
lation charges.

*although one~hop microwave is often feasible at a distance of 50 miles or
more, 20 miles was felt to be a conservative bound; i.e.,, if the distance
isless than 20 miles, a one-hop microwave c¢an always be built, whereas at
20-50 miles, it depends on the terrain.

**This was an early estimate of AESP talkback that was later revised.
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Table 3-3. APPALACHIAN EDUCATIONAL SATELLITE PROJECT

Available Option

city Uplink Downlink o
Guntersville, AL* -- Private Earth Terminal Private Line
Raingville, AL* - Private Earth Terminal Private Line
Gadsden, AL - Private Earth Terminal Private Line
Huntsville, AL - Private Earth Terminal Private Line
Clayton, GA* - Private Earth Terminal Private Line
Rome, GA* - Private Earth Terminal Private Line
Gainesville, GA - Private Earth Terminal Private Line
Hazard, KY - Private Earth Terminal Private Line
Lexington, KY Private Earth Terminal Monitors Only None

colocated with studio
Morehead, KY - Private Earth Terminal Private Line
Somerset, KY -- Private Earth Terminal Private Line
Hagerstown, MD* - Private Earth Terminal Private Line
Cumberland, MD - Private Earth Terminal Private Line
McHenry, MD - Private Earth Terminal Private Line
Booneville, MS* - Private Earth Terminal Private Line
Tupelo, MS - Private Earth Terminal Private Line.
Scooba, Ms -— Private Earth Terminal Private Line
Alfred, NY* -- Private Earth Terminal Private Line
Fredonia, NY - Private Earth Terminal Private Line
Olean, NY - Private Earth Terminal Private Line
Boone, NC* - Private Earth Terminal Private Line
Marion, NC* - Private Earth Terminal Private Line
Morganton, NC* - Private Earth Terminal Private Line
Sylva, NC -- Private Earth Terminal Private Line
Athens, OH - Private Earth Terminal Private Line
Ebensburg, PA* - Private Earth Terminal Private Line
Edinboro, PA* -- Private Earth Terminal Private Line
Smethport, PA* - Private Earth Terminal Private Line
Pittsburgh, PA - Private Earth Terminal Private Line
Columbia, SC* - Private Earth Terminal Private Line
Greenville, SC - Private Earth Terminal Private Line

*Level 2 cities.
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Table 3-3. (continued)
3 : % Available Option (continued)
. . . Voice
- City Ugplink Downlink ralkback
. Spartanburg, SC - Private Earth Terminal Private Line
- B Chattanocoga, TN* - Private Earth Terminal Private Line
; McMinnville, TN* -- Private Earth Terminal Private Line
L3
Johnson City, TN* - Private Earth Terminal Private Line
—— Tazewell, TN* - Private Earth Terminal Private Line
Coockeville, TN - Private Earth Terminal Private Line
LaFollette, TN - Private Earth Terminal Private Line
: Stickleyville, VA* - Private Earth Terminal Private Line
. E Dublin, VA - Private Earth Terminal Private Line
Norton, VA - Private Earth Terminal Private Line
Petersburg, WVt - Private Earth Terminal Private Line
Wheeling, Wv* - Private Earth Terminal Private Line
Romney, WU* - Private Earth Terminal Private Line
: Bethany, WV - Private Earth Terminal Private Line
Cost Summary
Mod Capital Planning and Annual Annual Annualized
- Model Segment Expenditures | Installation Lease O&M&A Cost
Uplink 285,000 5,000 133,225 66,000 275,726
) Downlink 735,060 o * 0 132,000 17,977
Voice Talkback 88,000 4,752 134,257 s} 158,722
) Administrative 0 160,100 0 96,500 138,734
) Totals 1,078,000" 169,852+ 267,482 294,500 891,159
Total Annualized Cost 284,373 44,806 267,482 294,500 891,161

- *Level 2 cities.

**Tnstallation costs included in capital expenditures for downlink seqgment.

- *Effective yearly costs for S5-year, 10.00 percent amortization.

3.3 WASHINGTON-ALASKA~-MONTANA-IDAHO (WAMI)

The WAMI network examined in this study is a medical-education network
of 15 cities, 11 of which are in the northwestern United States and four in
The hub of the network is Seattle, where the programming originates

Alaska.

from the medical schcol at the University of Washington, the only medical
school in the four-state area.
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Two types of programming are carried by WAMI. In the first, Seattle
and Fairbanks or Seattle and Bozeman transmit medical-school programs full
duplex on different channels for three hours per waek; this programming is
also received in Pullman. 1In the other, Seattle and Boise transmit clinical
programs full duplex for 10 hours per week. This programming is received
by clinics in all WAMI cities except Bozeman, Boise, and Pullman.

The uplink cities are, therefore, Seattle, Fairbanks, Bozeman, and
Boise. During operations, Seattle and one of the other three cities will
be transmitting videc signals full duplex to the satellite. Each requires
a two-way earth terminal and a television studio. The studio is assumed to
be colocated with the earth terminal, therefore no microwave link or terres-
trial video line should be needed. The other 11 cities require receiving
capability only. It is also necessary that all cities be able to talk back
to Seattle. Fairbanks, Bozeman, and Boise can accomplish this with no
additional facilities because they are transmitting video to Seattle. The
other cities will need WATS, private line, or DDD service to meet their
talkback needs.

In the Federal Cities case, it was learned that for the given set of
assumptions, the private earth terminal provides the least expensive down-
link path. Consequently, this was the only downlink option specified for
the 11 receive~only cities. Since each receiving site is a single clinic
or university, it was assumed that there would be no need for local distri-
bution of the signal.

The preferred configuration of this network and the results of exercis-
ing the model for this case are shown in Table 3-4. The detailed report for
the uplink segment (not shown) indicates that neither the Seattle channel
nor the Fairbanks-Bozeman-Boise channel was used enough to exceed the mini-
mum charge for transponder leasing. Equipment and lease costs for the four
uplink cities were identical, except for the allocation of satellite usage
costs. On the downlink segment, each city showed the same costs for a
receive-only earth terminal and two monitors. The four uplink cities
already had the cost of their earth terminals allocated to the uplink side
and therefore incurred costs only for the monitors. In the talkback seg-
ment, most cities were suited for private lines; only Bethel, Alaska was
suited for WATS. Leases ranged from $217 per month in Anacortes, Washington
(68 miles from Seattle) to $941 in Bethel (1,876 miles away).

3.4 "EAST" CASE

The "East" case is a hypothetical aggregation of several smaller net-
works. The purpose of analyzing such a configuration was to examine econ-
omies that would result from sharing facilities. The total system consists
of the Federal Cities network, 10 VA hospital sites, and 70 AESP cities,

25 of which are planned additions to the AES? network. Johnson City,
Tennessee, is the »nly city that is a member of more than one network.
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Table 3-4. WASHINGTON-ALASKA<MONTANA-IDAHO (WAMI) NETJYORK

Available Option

City Uplink Downlink Voice Talkback
Scattle, WA Private Earth Terminal Monitors Only -
Fairbanks, AK Private Earth Terminal Monitors Only -
Bozeman, MT Private Earth Terminal Monitors Only -
Boise, ID Private Earth Terminal Monitors Only -
Spekane, WA -- Private Earth Terminal Private Line
Pullman, WA - Private Earth Terminal Private Line
Anchorage, AK - Private Earth Terminal Private Line
Billinus, MT - Private Earth Terminal Private Line
Ketchikan, AK -~ Private Earth Terminal Private Line
wWhitefish, MT - Private Earth Terminal Private Line
Anacortes, WA - Private Earth Terminal Private Line
Focatello, ID -- Private Earth Terminal Private Line
Bethel, AK o= Private Earth Terminal WATS
Missoula, MT - Private Earth Terminal Private Line
Great Falls, MT -- Private Earth Terminal Private Line

Cost Summary

< Capital Planning and Annual Annual Annualized
Model Segment Expenditures | Installation Lease O&MS&A Cost

Uplink 1,140,000 20,000 266,450 | 264,000 836,455
Downlink 180,000 o* 0 33,000 80,483
Veice Talkback 22,000 1,105 58,572 0 64,667
Administrative 0 160,100 o] 96,500 138,734
Totals 1,342,000%» 181,2054# 325,022 | 393,500 1,120,339

Total Arnualized Cost 354,016 47,801 325,022 | 393,500 1,120,339

*Installation costs included with capital expenditures for downlink segment.
s*pffectively yearly costs for S-year, 10.00 percent amortization.

The uplink options are the same as those of the previous cases. Each
of the three uplink cities (Lexington, Philadelphia, Washington) bears the
cost of satellite time and a transmitting earth terminal. Washington also
requires seven studios and video lines because the programming on the
Federal Cities network originates from seven locations. The model chose
microwave over AT&T land lines for the video links.

Five paths are feasible in the downlink segment: (1) A private earth
terminal colocated with monitors is available in all cities. (2) 1If a
CATV earth terminal is located within 20 miles, the signal may be received
and distributed through the cable systems. (The 20-mile figure is based
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on estimated "range” of a CATV network beyond the earth terminal.) For this
case, the only costs would be for equipment to receive the additional fre-
quency at the earth terminal and feed it into the local distribution net-
work, and for user subscription charges. (3) One-hop microwave from an
existing terminal is a feasible option if the sites are less than 20 miles
apart; (4) two-hop microwave is feasible if they are less than 100 miles
apart. (5) If a downlink city is also an uplink city (Lexington, for
example), the cost of the earth terminal has already been allocated in the

uplink segment; therefore, earth terminal costs will not be counted in the
downlink segment as well.

Since the cost of the five paths is not dependent on utilization, each
path would cost the same in every city. As in the AESP case, the microwave
options, because of their high capital costs, are more expensive than the
private earth terminal option, which is available in every city. However,
the CATV path is less expensive than the private earth terminal. The
monitors-only option (Lexington) is the least expensive of all because no
additional equipment is required. The least expensive available downlink
option for each city is identified in Table 3-5.

In the talkback segment, DDD is the most cost-effective method for the
low-utilization routes to Lexington and Philadelphia. WATS is better for
some city pairs where utilization is three hours per month or more. For
the 14 federal cities, utilizations range from 33 to 134 hours per month,
which is sufficient to make private line the most attractive option in most
cases.

The preferred configuration for this network and the models' costs
output for it are shown in Table 3-5. The costs are not directly comparable
to those obtained for the Federal Cities or AESP cases because cost esti-
mates for most of the uplink and some downlink cost elements were updated;
talkback hours were set at two hours per month except for the 14 federal
cities; and the amortization rate was adjusted to be 8 years at 10 percent.

The principal economy gained by these three organizations' sharing
facilities is in channel utilization. Alone, neither Washington nor Lexing-
ton met the 1800-hour minimum charge for a transponder ch: unel, but together
they did and saved about $147,000 per year. Common facilities in Johnson
City, Tennessee (the only downlink city in more than one of the three net-
works) would save about §$5,200; common talkbkack facilities would save the
negligible amount of about $72 per year.

The total network required a one-time investment of about $5.1 million
and incurred annual lease and maintenance costs of about $1.1 million.
Assuming an amortization rate of 10 percent for 8 years, annual expenses
were about $2.0 million. Only about 7 percent of this figure is saved as
a result of sharing. In the next case to be discussed, the "West" Case,
there is much more overlap between the subnetworks and consequently more
significant savings.
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Table 3-5.

“EAST" CASE

Selected Options

Voice
{
city uplink Downlink Talkback
Philadelphia, PA Private Earth Terminal - -
studio, microwave
Washington, OC Private Earth Terminal - -

Lexington, KY

Atlanta, GA
Boston, MA
Chicago, IL
Cleveland, OH
Dallas, TX
Denver, CO

Fort Worth, TX
Houston, TX
Kansas City, MO
los Angeles, CA

studic, microwave

Private Earth Terminal

studio, microwave

Monitors Only

Private Earth Terminal
Private Earth Terminal
Private Earth Terminal
®rivate Earth Terminal
Prisate Earth Terminal
Private Earth Terminal
Private Earth Terminal
Private Earth Terminal
Private Earth Terminal

Private Earth Terminal

Private Line

Private Line

Private Line

Private Line

Private Line

WATS

Private Line

Private Line

Private Line

Private Line

New York, NY .- Private tarth Terminal Private Line
San Diego, CA - Private Earth Terminal Private Line
San Francisco, CA - Private Earth Terminal Private Line
Seattle, WA - Private Earth Terminal Private Line
Group A (25) .- Private Earth Terminal DDD
Group B (8) - Private Earth Terminal opD
Groug: C (3) - Private Barth Terminal DDD
Grouj: D (8) == Link to CATV DoD
Group E (9) -- Link to CATV ooD
Group: F (16) - Link to CATV -
Group G (9) -- Link to CATV --
Cost Summary
Capital Planning and Annual Annual Annualized
Model Segment Expenditurcs | Installation Lease DEMEA Cost
Uplink 3,585,000 189,000 393,200 { 300,000 1,400,612
Downlink 215,000 109, 200 7,320 129,300 329,347
Voice Talkpack 136,000 1,479 138,118 Q 183,887
Administrative b 160,100 2 26,500 126,510
Totals 4,636,300 360,77 350,238 525,300 2,040,353
Total Annualized Cost 869,139 86,183 55,238 525,800 2,040,352

»Effective yearly costs for 8-year, 10.00 percent amortization.
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Table 3-5. (continued)

DEFINITION OF CITY GROUPS AND AVAILABLE OPTIONS

GROUP A: Private earth
terminal downlink only

Dublin, GA
Fayetteville, NC
Salisbury, NC
Oteen, NC
Altoona, PA
Wilkes-Barre, PA
Johnson City, TN
Clarksburg, WV
Guntersville, AL
Raingville, AL
Clayton, GA
Rome, GA

Boone, NC
Marion, NC
Morganton, NC
Ebensburg, PA
Edinboro, PA
Smethport, PA
Tazewell, TN
Petersburg, WV
Stickleyville, VA
Romney, WV
Scooba, MS
Alfred, NY

Morehead, KY

GROUP B: (continued)

Sylva, NC
Athens, CH
pittsburgh, PA

GROUP C: Private earth
terminal or one- or two-
hop microwave

GROUP F: Private earth
terminal, CATV Link, or
two-hop microwave; no
talkback required

Florence, AL
Decatur, AL
Birmingham, AL
Chatsworth, GA
Dalton, GA

GROUP E: Private earth
terminal, CATV Link,
or two-hop microwave

GROUP B: Private earth
terminal or two-hop
microwave

Hazard, KY
Somerset, KY
McHenry, MD
Tupelo, MS
Fredonia, NY

Gadsden, AL
Huntsville, AL
Cumberland, MD
Greenville, SC
Spartanburg, SC
Cookeville, TN
LaFollette, TN
Norton, VA
Gainesville, GA

Olean, NY Barbourville, KY
Dublin, VA Crooksville, OH
Bethany, WV Elkins, WV
Wytheville, VA
GROUP D: Private earth Sparta, ™
terminal or CATV Link Crossville, TN
Cak Ridge, TN
Salem, VA New Albany, MS
Beckley, WV Anderson, SC
Hagerstown, MD N. Wilkesboro, NC
Booneville, MS Corinth, Ms
Chattanooga, TN
McMinnville, TN
Columbia, SC
Wheeling, WV
GROUP G: Private earth

terminal, CATV Link, one-
or two-hop microwave:; no
talkback required

Cumberland, KY
Frostburg, MD
Salamanca, NY
Erie, PA
Emporium, PA
Nelgonville, OH
New Lexington, OH
Moundsville, WV
Wellsburg, WV

3.5 "WEST" CASE

The "West" case is a hypothetical aggregation of several smaller net-

works.
hospitals.
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It includes the Federal Cities network, the WAMI network, and 32 VA
Also included is the Denver Research Institute (DRI}, a network

of 10 sites in Colorado, Montana, and Utah. There are three California
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networks included: Project Interchange (5 sites), Education (27 sites), and
Conferencing (3 sites). There is considerable overlap among the various
subnetworks, the 106 sites representing only 82 downlink cities.

Most of the same uplink and downlink options that were used in the
East case were available in the West. The major difference is that the one-
hop and t'o>-hop microwave options were not considered because of their high
cost, as demongstrated in Section 3.2. As in the East case, the cheapest down-
link option was monitors only, but this is available only for those cities
that are uplink cities also. Linking to a CATV system again was found to
be cheaper than using a private earth terminal.

There are a total of nine uplink cities in the West network: Seattle,
Fairbanks, Bozeman, and Boise are the uplinks for WAMI; Seattle is also
the uplink for the VA cities; Washington is the hub of the Federal Cities
network; Moffett Field, near San Francisco, is the uplink center for all
three of the California networks. 1In the case of the California Conferenc-
ing, Sacramento and either Moffett Field or Los Angeles transmit full duplex
video; finally, Denver is the uplink city for the DRI group. Transmissions
for all six subnetworks can be accommodated on three satellite channels,
assuming all of them operate during normal business hours.

Talkback requirements are two hours per month, except for the Federal
Cities network, where lines must be open whenever transmission is in progress.
No talkback is required for the California Conferencing, since all three
sites are transmitting full duplex. The options in this segment are similar
to those of the East case. DDD was the preferred alternative for three
hours per month usage or less; the crossover point varied according to the
distance between the two cities. Private line was the medium generally pre-
ferred for the 14 federal cities due to the high utilization of the lines.

The preferred configuration for this network and the model's cost out-
put for it are shown in Table 3-6. The total network required capital and
installation expenditures of $9.2 million. Amortized annual expenses were
$3.6 million, of which $0.9 million were for leases, $1.0 million for oper-
ations and maintenance, and §1.7 million for payment on capital equipment.
The biggest cost component was $7.8 million capital expenditures (1.4 million
per year amortized) for uplink earth terminals, studios, and associated
installation costs.

Savings resulting from sharing occur in all three major segments of the
model. In the uplink, only three transponder frequencies are required to
serve the member networks, instead of the nine frequencies that would be
required without sharing. This reduction in the number of frequencies
saves approximately $940,000 annually. Sharing downlink equipment eliminates
the need for 24 earth terminals and video links, which results in annual sav-
ings of approximately $78,000. Common talkback facilities could save about
$7,600 per year; these savings would occur primarily on equipment expenditures.
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Table J=6. "WEST" CASE
Selected Options
City Uplink Downlink Voice Talkback
Seattle, WA Privats Earth Terminal: Monitors Only Privats Line
link required
Fairbanks, AK Private Earth Terminal; Monitors Only e
no link required
Sozeman, MT Private Earth Terminal: Monitors Only Do
00 link required
Boise, D Private farth Terminal; Monitors Only DoD
no link required
Moffett Field, CA Private Earth Terminal; - an
link required
Sacramento, CA Private Sarth Terminal; - -
link required
Los Angeles, CA Private Earth Terminal; Monitors Only Private Line
link required
Denver, CO Private Earth Terminal; Monitors Only Private (to Sesattle)
link required WATS (to Washington)
wWashington, OC Private Zarth Terminal: - -
link required
11 Faderal Cities - Private Earth Terminals | Private Line
Grand Junection, CO - CATV Link opd
Menlo Park, CA - Private Earth Terminals | DDD
Group A (48) - Private Earth Termi=... | DDL
Group B (16) - CATV Link 200
Cost Summary
Mod : Capital Planning and Annual Annual Annualized
1 Segmeut Expenditures | Installation Lease OGMEA Cost
Uplink 7,430,000 442,000 681,200 774,000 2,930,756
Downlink 867,300 121,700 3,780 154,200 343,360
Voice Talkback 180,000 2,036 202,868 0 237,007
Administrative 0 160,100 0 96, 500 126,510
Totals 8,477,300 725,836 887,867 1,024,700 3,637,630
Total Annualized Cost 1,589,016 136,053 887,867 1,024,700 31,637,636
*Effective yaarly costs for 8-year, 10.00 percent amortization.
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Tabie 3-6.

{continued)

DEFINITION OF CITY GROUPS

GROUP A: Private downlink earth terminal GROUP B: CATV Link
Pullman, WA Fresno, CA taverne, CA Spokane, WA
Anchorage, AK Livermore, CA La Mirada, CA Billings, MT
Ketchikan, AKX Long Beach, (A | Newhall, CA Anacortes, WA
Whitefish, MT Martinez, CA Pomona, CA Pocatello, ID
Bethel, AK Sepulveda, CA Ozrange, CA Missoula, MT
Phoenix, AZ Portland, OR Moraga, CA Great Falls, MT
Tucson, AZ Chico, CA Redlands, CA Albuquergue, NM
Sheridan, WY Torrance, CA San Raphael, CA Prescott, AZ
Fort Lyon, CO Angwin, CA San Luis Obispo, CA Cheyenne, WY
American Lake, WA | Arcata, CA Stockton, CA Salt Lake City, UT
Vancouver, WA Azuza, CA Thousand Oaks, CA Palo Alto, CA
Walla Walla, WA Belmont, CA whittier, CA Reno, NV
Roseburg, OR Dominiguez, CA | Vallejo, CA Hayward, CA
White City, OR Claremont, CA Pueblo, CO Turlock, CA
Fort Harrison, MT | Costa Mesa, CA | Logan, UT Helena, MT
Miles City, MT Irvine, CA Moab, UT Kalispell, MT

3.6 SMSA CASES

Several cases were developed on the basis of a network of Standard

Metropolitan Statistical Areas (SMSAs).
the United States.
of the following categories:
each state, and (3) the state capitals.

These represent urban areas within

Cities chosen for this network fall into at least one

(1) the top 20 SMSAs,

(2) the largest city in
The purpose of those cases was to

examine the incremental cost impact of adding additional cities to a net-
work. Although increasing the size of the network must increase the total

cost, there are economies of scale that will reduce the average cost of ser-

vice provided.

Programming for this hypothetical network is produced and uplinked
from Washington, D.C., five hours per day, five days per week, for a total

of 1,300 hours per year.
hours; therefore, off-peak rates for satellite usage apply.

All transmissions are to take place during business
Voice talkback

is required for 2 minutes per hour of programming for each downlink city:
this is equivalent to 3.6 hours per month.

Scenarios were run for four different downlink city groups. The first
contained downlinks for the l0 regional federal offices. The second case
contained the 10 regional office cities plus all other cities ranked in the
top 20 SMSAs according to the 1970 census. Kansas City and Denver.
are Federal regional offices and were not included in the top 20 SMSAs;
therefore, this second group contains 22 cities. The third case included
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an additional 42 cities representing SMSAs at or near state capitals. The
fourth and final case included 14 additional state capitals that were -
considered SMSAs.

Four uplink transmission options were available from Washington. All
included costs for a high-capability color video studio and the satellite
transponder lease. An earth station with transmit capability was found to
exist in the Washington area; the signal could be uplinked either ivom this
earth station or from a new station built for this purpose. Because of space
requirements, the earth terminal could not be colocated witn the studio, and
a microwave or terrestrial video link would be required to transmit the sig-
nal between the studio and the earth station. Thus, there are four possible
paths: microwave or terrestrial link to a new or existing earth station,

In the downlink segment, all cities are assumed to be capable of con-
structing a receive-only earth station sufficiently close to the viewing
area that no local distribution system is required. Washington is the only
city allowed the "monitor only"” ootion because it is assumed that the view~
ing area will be colocated with ¢y studio, and therefore no interaction
with the satellite will be necessary for this city. Other options depend
on the availability of existing earth terminals to receive the satellite
signal. A scan of the earth terminal data base showed that receive capabil-
ity earth terminals exist within 15 miles for 69 of the 78 downlink cities
considered. These cities would be permitted to receive the signal on the
‘borrowed"” earth terminal and bring the signal to its audience via a micro-
wave link, Sixty-one of those 69 cities have at lezst one cable TV earth
station. For these cities it would be permissible to buy or rent capacity
on the CATV earth station, or to receive the signal on a private terminal
and use the CATV system to transmit the signal locally.

Since the available options or city parameters did not change among
the four cases, an option preferred in one case for a particular city will
be preferred in all cases for that city. Table 3-7 shows the available
downlink options by city, the selectad downlink option, and which of the
four cases each city was included in. In all cases, talkback utilization
was low encugh to make direct dial the preferred talkback nption, although
3.6 hours is fairly close to the point where WATS becomes feasible.

Table 3-8 (a-d) shows cost summaries for these four scenarios. Up-
link costs are identical because the structure of that segment is unchanged.
Downlink costs grow disproportionately from $18,904 in annualized cost to
§209,499 while the number of cities expands from 10 to 78. However, many
of the cities added for the larger scenario have no earth terminals to link
to and thereby incur additional downlink costs. Because uplink costs are con-
stant, overall annualized costs per city decrease significantly, from roughly
$44,000 in the federal regions scenario to $9,800 in the full 78-city sce-
nario. The incremental cost of adding a city, however, is only about $3,300

per year.
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Table 3-7. SMiIA CASES
Micro-
pri- Cable | Mon- .
City/Scate vate wave ™ itors Selected al]bd c d
E-T from £-7 only Path
£-T

Boston, MA X X X CATV link X1 X | X}] X
New York, NY X X X CATV link X X X X
Philadelphia, PA X X X CATV link Xl x[X
Atlanta, GA X X X CATV link X1 X1 xXx1X
Chicago, IL X X X CATV link X | X | X} X
Dallas, TX b 4 X X CATV link X X X X
Kansas City, MO X X X CATV link X X X X
Denver, €O X X X CATV link X | X x| X
San Francisco, CA X X X CATV link X X X X
Seattle, WA b 4 X X CATV link X X X X
Los Angeles, CA X X X CATV 1link X | xjX
Detroit, MI X X X CATV link X X X
Pittsburgh, PA X g X CATV link Xix X
St. Louis, MO X X X CATV link X1 X 1]X
Baltimore, MD X X X CATV link X | X]X
Cleveland, OH X X X CATV link X X X
Houston, TX X X X CATV link X X X
Rewark, NJ X X X CATV link X1 x| X
Minneapolis, MN X X X CATV link X1 X1 x
Orange County, CA X X X CATV link X X 1 X
Milwaukee, WI X X X CATV link Xl x1lx
wWashington, OC X X X X Monitors X | X X
Tacoma, WA X X X CATV link X X
Salem, OR X X X CATV link X X
Sacremento, CA X X Privatae E-T X X
Reno, NV X X Private E-T X X
Boise, ID X X X CATV link X X
Great Falls, MT X Private E-T X X
Salt Lake Cicy, UT X X X CATV link X | X
Phoenix, A2 X X X CATV link X | X
Albuquerque, NM X X X CATV link X | X
Fargo, ND X X X CATV link % | X
Sioux Falls, SD X X X CATV link X X
Lincoln, NE X Private E-T X X
Topeka, XS X Privsce E-T X !X
Oklahoma City, OK X X X CATV iink X X
Austin, TX X X X CATV link X X
Des Moines, IO X X X CATV link X X
Little Rock, AR X X X CATV link X X
Baton Rouge, LA X X X CATV link X | X
Madison, Wi X X X CATV link X X
Springfield, IL X X X CATV link X | %
Jackson, MS X X X CATV link X X
tansing, Ml X X X CATV link X | X
Indianapolis, IN X X X CATV link £ | X
Lexington, KY X X X CATV link X X
Nashville, TN X X X CATV link X X
Montgomery, AL X X X CATV link X | %
Tallahassee, FL X X Private E-T X X
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Table 3-7. (continued)
Micro-
Pri- Cable | Mon-
City/State vate :ave ™ itors Selec;ed ajbj]lc]d
E-T T | Eer | only Pat
E-T

Columbus, OH X X X CATV link X X
Columbia, SC X X X CATV link X X
Raleigh, NC X X X CATV link XX
Richmond, VA X X X CATV link X X
Charleston, SC X X X CATV link X X
Wilmington, DE X X X CATV link X X
Harrisburg, PA X X X CATV link X X
Trenton, NJ X X Private E-T X| X
Albany, NY X X X CATV link XX
Hartfc 2, Ct X X X CATV link X | X
Provios:ze, KI X X Private E-T X1X
Manchescer, id X X X CATV link X X
Lewiston., ME X X X CATV lirk X X
Honolulu, HI X Private E-T X X
Bismarck, ND X X X CATV link X X
Olympia, WA X X X CATV link X
Carson City, NV X X Private E-T X
Helena, MT X Private E-T X
Santa Fe, NM X X X CATV link X
Pierre, SD X X X CATV link X
Frankfort, KY X X X CATV link X
Dover, DE X X Private E-T X
Concord, NH X X X CATV link X
Augusta, ME X Private E-T X
Cheyenne, WY X Private E-T X
Jefferson City, MO X Private E-T X
Annapolis, MD X X X CATV link X
Montpelier, VT X X Private E-T X
Juneau, AK X X X CATV link X

3.7 FEDERAL REGIONAL PROGRAMMING

This case is similar to 6d except that the program production is done
in 10 different cities instead of one. Each Federal regional office is
assumed to broadcast 2.5 hours of programming per week; all 10 offices share
the same transponder channel. The resulting 1,300 hours per year of channel
utilization all occur during daylight (off peak) hours.

Available options for the uplink and downlink segments are the same as
in the SMSA cases. - For uplink, it is assumed that any city that has a trans-
mit capability earth station within 15 miles may link to it. Five of the 10
cities have such a capability; the rest will be forced to incur costs for
building their own transmitting earth stations.
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Table 3=8(a).

FEDERAL REGIONAL OFFICES

UPLINK

DOWNL INK

VOICE TALKBACK
ADMINISTRATIVE

TOTALS

ANNUALIZED COST

EFFECTIVE YEARLY COSTS FOR 8 YEAR)

CAPITAL
EXFENDITURES

199400.

77000.

55669,

OVERALL COST SUMMARY -- SMSA CASE 1

OVERALL COST SUMMARY

FLANNING AND
INSTALLATION

51000.
3000,
400 .

140000,

214400,

43159,

3-19

ANNUAL
LEASE

180000.
1800.
13478,

00

195278.

195278,

ANNUAL
atMEA

101000,
1000,
0.
8%000.

187000.

187000,

12,00 PERCENT AMORTIZATION ---

ANNUALIZED
cosY

331406,
18904.

13588.
117208.

481107,

481107,

481107,




Table 3-8(Db).

FEDERAL REGIONAL OFFICES AND TOF 20 SMSA’S

UPLINK
DOWNL INK

VOICE TALKBACK
ADMINISTRATIVE

TOTALS

ANNUALIZED COST

EFFECTIVE YEARLY COSTS FOR 8 YEAFR,

CAPITAL
EXPENDITURES

199400.
162700.

305.
0.

36240S.

72953.

OVERALL COST SUMMARY

PLANNING AND
INSTALLATION

51000,
4300,

840.
160000.

218140.

43912.
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ANNUAL
LEASE

180000,
3780.

28305,
0.

21208%.

212085,

OVERALL COST SUMMARY -~ SMSA CASE 2

ANNUAL
OtMEA

101000,
2200.
Q.
85000.

188200.

188200,

12.00 PERCENT AMORTIZATION ---

ANNUAL IZED
CcosT

331306,
40000.
28835,

117208,

517150,

$17150.

¢ 517150,

RIS

e
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Table 3-8(c).

OVERALL COST SUMMARY ~-- SMSA CASE 3

FEDERAL REGIONAL OFFICES: TOP 20 SMSA‘S»

UPLINK
DOWNLINK

VOICE TALKBACK
ADMINISTRATIVE

TOTALS

ANNUALIZED COST

EFFECTIVE YEARLY COSTS FOR

OVERALL COST

CAFITAL PLANNTING ANLD
EXPENDITURES INSTALLATION
199400, 51000.
S51800. 72000,
914, 2520.
0. 160000,
752114, 285520,
151403, 57476,

8 YEAR»

3-21

AND SMSA STATE CAFITALS

SUMMARY

ANNUAL
LEASE

180000,
?720.
84914,

0.

274634,

274634,

ANNUAL
oMtA

101000.
19900,
0.
85000.

205900.

205900,

12.00 FERCENT AMORTIZATION ---

ANNUALIZED
cosT

331406,
155193,

85605,
117208,

689413.

689413,

689413,
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Table 31-8(d). OVERALL COST SUMMARY -- SMSA CASE 4

FEDERAL REGIONAL OFFICES, TOP 20 SMSA’Ss AND STATE CAFITALS

OVERALL COST SUMMARY

CAFITAL PLANNING AND ANNUAL ANNUAL ANNUALIZED
EXFENDITURES INSTALLATION LEASE otMeA cosT
UPLINK 199400, $1000. 180000. 101000, 331406,
DOWNL INK 710700. 117500, 10980, ° 31800, 209499,
VOICE TALKBACK 1117, 3080, 103784, 0. 104629,
ADMINISTRATIVE 0. 160000, 0. 85000, 117208,
TOTALS ?11217, 331580, 294764, 217800, 762742,
ANNUALIZED COST 183430, 66748, 2947644, 217800, 762742,
EFFECTIVE YEARLY COSTS FOR 8 YEAR, 12.00 FPERCENT AMORTIZATION --- & 762742,
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Results for this case are shown in Tables 3~2 and 3-10, Table 3-9
shows the results for the uplink segment, and Table 3-10 may be compared
with Table 3-84, which shows the SMSA scenario for a single uplink city.
Those uplink sites that cannot use an existing earth terminal must buy and
maintain a new one. This results in an additional cost of about $120,000
per year per esarth terminal, or $600,000 in all. In addition, a studio is
required for each uplink site. It was assumed that the studios used would
be less expensive than the full-capability studio assumed for the SMSA
case. Even so, since 10 are required instead of 1, an additional $200,000
in annualized cost is required. Downlink costs are somewhat lower because
10 of the cities will no longer require a receive capability. Overall, the
cost impact of 10 regional broadcast centers is considerable, resulting in
roughly a doubling in system cost.

3.8 COST ALLOCATION CASE

One scenario was developed primarily to test the model's cost alloca-
tion capability. This case is similar to Case 2 in Section 3.6. The network
consists of a single uplink city (Washington) broadcasting to both a network
of 10 Federal regional offices and a network of the top 20 SMSAs. Because
eight of the 10 Federal regional offices are located in cities that are
also in the top 20 SMSA's, there are only 22 cities in the combined network.

It was assumed that the Federal network would be on the air 5 hours
per day, or 1,300 hours per year, during off-peak hours. The SMSA network
would be on the air 4 hours per day, 1,040 hours per year, during peak hours.

Each of the uplink and downlink cities must be associated with the
Federal network, the SMSA network, or both. For those cities that are asso-
ciated with one network but not the other, the entire uplink or downlink cost
attributable to that city is allocated to the proper organization. If the
city is associated with both organizations, cost must be allocated. This
was done by assigning weighting factors to the hours of utilization accord-
ing to the ratio of peak to off-peak hourly costs. Thus, the SMSA network
incurs most of the uplink costs, even though it uses fewer transponder hours,
because it is running at peak times. Voice talkback is an unweighted alloca-
tion based on talkback hours, and administrative costs are allocated in the
same fashion as the downlink costs.

Table 3-11 shows the results of this scenario. Because the SMSA network
has more sites than the Federal network and since it must pay peak-hour sur-
charges in addition, it is allocated about 65 percent of the total network
cost. The allocated Federal network cost of $332,221 is lower than the
$481,107 cost estimated for the Federal network alone in Case 1 of the SMSA
cases.
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Table J-9. UPLINK COSTS BY CITY -~ FEDERAL REGIOMAL PROGRAMMING

FEDERAL REOIONAL PROGRANNING

cIry
BOSTON

cITY
NEW YORK

cITY
PHILADELPHIA

cIvYy
ATLANTA

cITY
CHICAGO

ciry

DALLAS

ciTy
KANSAS CITY

CITY
DENVER

CITy
SAN FRANCISCO

cITY
SEATTLE

UPLINK TOTAL

UPLINK COSTS BY CITY

CAPITAL
39400,
PEAK MR
0.
CAPITAL
$9400.
PEAK HR
2
CAPITAL
242900,
FEAK HR
0.
CAPITAL
S9400.
FEAK HR
0.
CAPITAL
262900,
PEAK MR
0.
CAPITAL
262900,
FEAK HR
Q.
CARITAL
59400,
PEAK HR
0.
CAPITAL
$9400.
PEAK HR
9.
CAPITAL
262900,
PEAK HR
0.
CAFITAL
2562900,
FEAK HR

0.

1611500,

INSTALL
14000,
OFFPK HR
130,
INSTALL
14000,
OFFFK MR
130.
INSTALL
46000,
QFFPK HR
130.
INSTALL
14000,
QFFPX HR
130.
INSTALL
46000,
OFFFK HR
130.
INSTALL
46000,
OFFFK HR
130.
INSTALL
16000,
OFFPK HR
130.
INSTALL
16000,
OFFFPK HR
130,
INSTALL
446000,
OFFPK HR
130.
INSTALL
46000,
NFFFK HR

130.

310000.
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LEASE
18000.
$TUBIO
1.
LEASE
18000,
STUDIO
1.
LEASE
18000.
sTUDLO
1.
LEASE
18000,
STUDIO
1.
LEASE
16300,
STUDIO
1.
LEASE
18000.
STUDIO
1.
LEASE
18000.
STUDIO
1.
LEASE
18000,
sTUDID
1.
LEASE
18000,
STUDIO
1.
LEASE
18000,
sTUlIO

1.

180000.

oIMeA
11700,
GRD LINK
1.

atMlA
11700,
GRD LINK
L.

osriA
106700,
GRD LINK
1.

osMea
11700,
GRD LINK
1.

0MtA
104700,
GRD LINK
1.

s L1 7]
106700,
GRD LINK
1.

osMLA
11700,
GRD LINK
1.

OsMLA
11700.
GRD LINK
1.

otMA
104700,
GRD LINK
1.

oIMER
106700,
GRD LINK

1.

992000,

ANNUAL IZED
44878,

ANNUALIZED
44878,

ANNUALIZED
186882,

ANNUAL IZED
44878,

ANNUALIZED

186882,

ANNUALIZED

186882,

ANNUALIZED
44878,

ANNUAL IZED
449879.

ANNUAL 1 ZED
184882,

ANNUAL IZED
186882,

1158604,

]

H
H
H
H




Table 3-~10. OVERALL COST SUMMARY -- FFDERAL REGIONAL PROGRAMMING

CAPITAL

QVERALL COST SUMMARY

FLANNING AND

EXPENDITURES INSTALLATION

UPLINK 1611500,
DOWNLINK 650400,
VOICE TALKBACK 986,
ADMINISTRATIVE 0.

TCTALS 2262886,
ANNUALIZED COST 455525,

310000,
114800,

2720,
160000,

587520,

118269.

ANNUAL
LEASE

180000,
?360.

50918,
0.

240279,

240279,

ANNUAL
otMzA

592000,
31800,

0.
85000.

708800,

708800,

EFFECTIVE YEARLY COSTS FOR 8 YEAR» 12,00 FERCENT AMORTIZATION ---

3-25

$

ANNUALIZED
cosT

1158804,
195197,

S1664.,
117208.

1522873,

1522873,

15228273,
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fable J)-11. NETWORK COST ALLOCATION -~ COST ALLOCATION CASE

FEDERAL REGIONAL OFFICESs TOF 20 SMSA‘S -~ COST ALLOCATION CASE

NETWORK COST ALLOCATION

CAPITAL INSTALL LEASE OtMEA ANNUALIZED
UPLINK
1 FEDERAL OFFICES 143145, 36617, 162300, 72516, 271206,
2 sMsAa’sS 255635, 65383, 290140, 129484, 484246,
TOTAL 396800, 102000, 4352660, 202000, 755472,
DOWNL INK
1 FEDERAL OFFICES 50200, 1800, 1800. 1000. 13248,
2 SMSA’S 142400. 22200, 2880. 43500, 42514,
TOTAL 192600, 24000, 44680. 72300, sS782.
VOICE TALKBACK
1 FEDERAL OFFICES 87. 240, 8611, 0. 8677,
2 SMSA’S 218. 600. 14974, 0. 15141,
TOTAL 305, 840, 23587, 0. 23818,
ADMINISTRATIVE
1 FEDERAL OFFICES 0. $3333. 0. 283:3. 39069,
2 SMSA’S 0. 106667, 0. 56667, 78139,
TOTAL 0. 160000, 0. 85000, 1172208,
TOTAL NETWORK
1 FEDERAL OFFICES 193452, 91990, 172911, 101849, 332221,
2 SMSA’S 3982353, 194830, 308014, 1924351, 620060,
TOTAL 5917089, 286840, 480927, 2943500, 952281,

FEDERAL REGIONAL PROGRAMMING
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- CHAPTER FOUR

CONCLUSIONS

NASA has demonstrated that access to vital public services can be
improved by using communications satellites. There are plans to establish
several public service networks for the purpose of securing large blocks

- of video transmission time and redistributing that time to gqualified public
service organizations. Depending on requirements, the participating orga-
nizations may find it cost-effective to buy the transmission equipment they
need, rent or lease tane equipment on a short-term basis, or enter into a
sharing agreement with an existing equipment user. while the existing net-
work of earth stations and other associated facilities might provide an
excellent starting point for a shared-use video network, lack of channel
capacity and lack of a local distribution system in many cities might
require substantial new investment. The decision whether to upgrade

, existing facilities or to construct new facilities will depend critically

.. on the access arrangements that can be negotiated with owners of existing
earth stations and local loops.

o The Video Distribution System Cost Model developed during this study
is designed to analyze these kinds of issues. At each stage of signal

o propagation there may be several options concerning the type of equipment
or common carrier to use. The model can analyze these options and choose
the most cost-effective "path.” The output of the model consists of an
estimate of capital and operating cos%s for public service video communica-
tions via satellite from signal generation to reception. By comparing the
results of a baseline and a scenario run, the effect of a single change in
network parameters can be shown. This procedure can be used tc calculate
the incremental cost of an additional city in the network or an additional
hour of channel utilization.

In addition, the model can highlight the cost benefits of sharing

facilities. A group of organizations, none of whom may be able to afford

a particular facility alone, may find that together they can use the facil-
ity effectively. The savings limit is reached when the shared facility
becomes fully used. It must also be realized that the cost of establishing
a communications link between the proposed shared facility and the addition-
al site may exceed the cost of a new facility. For example, in many cases
installing a new receive-only earth terminal was found to be less expensive
than using a terrestrial line to an existing terminal. 1In the cases that
were analyzed, the greatest benefit from sharing was found to be the savings




generated by efficient scheduling of transponder time. Sharing of downlink
equipment showed substantial, although less significant, savings.

The purpose of this siidy was to demonstrate the capability of the
model to help managers make catter decicions concerning which of several
available options might be best in a given situation. The eight cases
analyzed were hypothetical networks chosen to demonstrate some of the
analysis capabilities of the model.

The Video Distribution System Cost Model is a useful tool in the analy-
sis of video satellite costs in public service networks. Through the sample
cases run in this studyv, the mcdel has begun to establish general criteria
or “rule of thumb"” guidelines on the basis of which new networks could be
implemented cost-effectively. It has measured sensitivity of network costs
to a number of key parameters. The model has been developed into a powerful
user-oriented analysis tool that is applicable to a broad spectrum of net-
work cost problems, and it can be used by video network managers in the
analysis of transmission alternatives at all stages of signal propagation.




APPENDIX A

DATA ASSUMPTIONS

This appendix presents justification for some of the cost assumptions
used in the uplink and downlink segments of the model. This effort was
conducted in parallel with the running of the cases; consequently, the
assumptions presented here were not used in every instance. 1In addition,
such factors as bulk equipment prices and prior agreements between the
vendors and a given network may result in a different cost from that pre-
sented. The purpose of the cases was not so much to calculate the cost
of a network as to demonstrate the capability to do so under a range of
cost assumptions. Thus the cost assumptions should be viewed as careful
estimates.

These costs are included in the sample scenario, which is presented

at the end of this appendix. The sample scenario is accessed by the usser
to form the basis for the user's unique application.

VIDEQO STUDIO COSTS

Simple Studio

Capital

Cameras: 2 Cameras (modest quality) $16,000
Remote controls on cameras 3,000
Switching 3,000
Lighting 1,500
Microphones )

Mixer f1.300
Video monitors 2,000
Audio monitors 500
Echo suppressor 3,000
Synch generator 1,500




Room modifications
Installation costs
Total Capital

Operating

“Production”
Scheduling
Maintenance
Recurring Costs

$ 5,000

5,000
4,200

More Complex Studio (Not Full Production Quality)

Capital

Cameras
Remote control
Switching
Lighting
Microphones
Mixer (audio)
synch generator
Video monitors
Large screen display
Video cassette machine
Audio monitors
Echo suppressor
Character generator capability
Room modifications
Installation costs
Total Capital

Operating

Production

Writing

Scheduling
Maintenance 10 percent

Recurring Costs

40,000
3,000
6,000
3,000

5,000

2,500
2,000
4,000
4,000
1,500
3,000
3,500
7,500

2300

25,000

9,250

$42,000

$ 9,200

$92,500

$34,250

]
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Production Studio (Campus Production)

é % Capital
Cameras (3) $75,000
Synch generator 3,000
Switching 10,000
Character generator 6,000
Lighting 5,000
Microphones, audio mixing 7,500
Video nonitors 14,000
1 incn helical record/playback/edit 50,200
i Audio monitors 1,500
Reom modifications 30,000
Installation 15,000
Total Capital 217,000
Cperating
Producer/Director 25,000
Cameras (3) 45,000
Maintenance (1) 17,500
Coordinator 11,000
Recurring Costs $ 98,500

LINE OF SIGHT MICROWAVE LINK COSTS

Single Hop Link

Equipment is Housed in Existing Building

Tower stubs (2) 2,000
Transmit and receive electronics 21,000
Waveguide 250 feet 1,500
Antenna and feed (2) 1,000
Pressurizing system (2) 900
Miscellaneous 1,000




Installation
Licensing, frequency coordination
Total

Operations and maintenance (per yesr)

Double Hop Link

Tower stubs (3)
Transmit and receive electronics
Shelter (at midpoint)
Waveguide 500 feet
Antenna and feed (4)
Pressurizing system (3)
Miscellaneous
Installation
Licensing, freguency coordination
Total

Operations and maintenance (per year)

$ 5,000
1,000

$ 3,000
36,000
5,000
3,000
2,000
1,350
2,000
7,500
2,000

SATELLITE TRANSPONDER USAGE COSTS

$33,400
2,500

$61,850
3,300

The rates for transponder usage vary according to the length of the

commitment, the particular carrier, and the time of day.

In addition,

whether the service ig protected or can be preempted is a factor. A selec-
tion of the range of charges available is given below:

RCA Global (Customer Supplied Downlink)

Occasional Service Cannot Be Preempted

Can Be Preempted

Peak* Off-Peak*

$750/hr $650/hr
Fixed Term Protected

Peak Off~-Peak

5 hour/day $279/hr $125/hr
10 hour/day $266/hr $125/hr

Anytime
$350/hr

Unprotected

Peak Off-Peak
$215/hr $100/hr
$203/hr $100/hr

*Peak Time: Monday through Friday 5:00 P.M. - 2:00 A.M. ET.

Off-Peak Time:

Monday through Friday 2:00 A.M. - 5:00 P.M. ET.

=
£
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Western Union (Customer Supplied Downlink)

Occasional Service Rarlybii i* Daytime* Primetime*

$90/hr $200/hr $450/hr
Monthly Scheduled $90/hr $195/hr $425
Long-Term Scheduled Anytime
$300/hr

Broker of Western Union Services

Occasioral Service Earlybird Daytime Primetime

$100/hr $170/hr $200/hr

FEES FOR USE OF EXISTING CATV AND ITFS SYSTEMS

There is not a uniform cost structure for the use of existing CATV
and ITFS systems. Since ITFS is a wireless transmission system, the end-
user charge for ITFS usage will probably be based on incremental adminis-
trative costs. Charges for CATV distribution are more likely to depend
on channel capacity and local regulatory factors. In some cases, charges
for CATV transmission will be nearly zero if the cable company can attract
a number of new subscribers as a result of the additional programming.

The following estimates for these systems are based on small samples and
should be used with caution.

CATV

Hourly rate for video signal to be received at an existing CATV earth
station and to be passed to an existing (unused) channel.

~~ $30/hour
ITFS

Hourly rate for video signal to be passed through an existing ITFS
system.

-- $10/hour

*Barlybird Time: Monday through Friday 2:00 A.M. - 12:00 P.M. ET.
Daytime: Monday through Friday 12:00 P.M. - 4:00 P.M. ET
Primetime: Monday through Friday 4:00 P.M. - 2:00 A.M. ET
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EARTH STATION COSTS

Receive-0Only Earth Station

4.5 meter antenna system
GaAs FET low noise amplifier
Downconverter/Demodulator
Frequency coordination

Installation*

Operations and maintenance (per year)

Two-Way Earth Station

10 meter antenna system

GaAs FET low noise amplifier
HPA system

Receive chain

Transmit chain

Baseband monitoring

Test equipment

Spares

Shelter

Site development

Installation and engineering

Maintenance and operations (per year)
{2 people and parts)

Total

Total

$ 6,000
3,000
5,000
1,200

5,000

$50,000
3,000
50,000
7,500
13,000
5,000
40,000
20,000
15,000
10,000

20,000

PUBLIC TELEVISION FACILITIES COSTS

$20,200
1,500

$233,500
95,000

Public television stations are somewhat uneven both in the facilities
they can make available and in the charges for these facilities. In addi-
tion, there is considerable variance in the additional connectivity to
other viewing locations that the public television stations possess. Never-
theless, the PSSC has experience with a significant cross section of the
total set of public telievision stations and the following is provided as
typical information. The only way exact information can be provided about

*Assumes equipment colocated in existing buildings.
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any particular location is to construct an extensive data base. (The

PSSC is currently undertaking this task.)

Typical Charges:

1. Receive signal from satellite and pass through to $35/hour

further interconnect

2. Receive signal from satellite and view at television $50/hour
station in conference-room type situation

3. Additional charges if further interconnect is $ S5/hour

station-owned ITFS system

ATST VIDEO LINK

Local Video Link, Less Than 20 Miles

Lease:
Installation:

VOICE TALKBACK COSTS

Talkback Capital Costs

Cost of station set, black, no Touch-Tone

Direct Dial Costs

Based on l-minute daytime call over 1,500
miles distance

WATS Costs
Based on interstate tariff "L"
First ten hours (per month)

Each additional hour

Private Line Costs

Based on MPL tariff

First two terminations
Each additional termination
Mileage charge

$1,000/month
$2,500

$14.50

$ 0.52 per minute

$240.00
$ 18.00

$215.00 per month

$ 40.00
$ 0.52 per mile
per month




ADMINISTRATIVE COSTS*

INSTALLATION AND PLANNING

Salaries $47,100
Travel & Expenses 29,000
Management 25,000
Overhead 59,000
TOTAL $160,100

OPERATIONS & MAINTENANCE (per year)

Salaries $33,900
Travel & Expenses 21,000
Overhead 41,600
TOTAL $96,500

*PSSC Estimates




SAMPLE SCENARIO

This section presents the sample scenario that may be accessed by the

user when building his own scenario. The sample scenario contains a nominal
set of costs and paths, all of which may be changed by the user. The infor-
mation is presented in the same order in which it would be requested in the

scenario builder.

TITLE ~ Sample Scenario Containing Nominal Costs

COST ALLOCATION - There are no member organizations and therefore no
cost allocation.

UPLINK COST INDEXES - fixed, per peak hour, per off-peak hour, per
studio, per ground link

UPLINK COST INDEX WEIGHTING FACTORS ~ There are no weighting factors
since this applies only to cost allocation

UPLINK COST ELEMENTS:

DATA FOR COST ELEMENT SU -- SATELLITE USAGE

FER FER FER PER

FIXED FEAK HR OFFPK HR STUDIO GRD LINK
cap 0.00 0.00 0.00 0,00 0.00
INS 0.00 Q.00 0.00 0.00 0.00
LES 0.00 279.00 125.00 0.00 0.00
OMA 0.00 0.00 0.00 0.00 0.00

MINIMUM LEASE COST =180000.00

DATA FOR COST ELEMENT S3 -- CASE 3 STUDIO COSTS

FER FER FER FER

FIXED PEAK HR  OFFFK HR  STUDIO GRD LINK
caP 0.00 0.00 0.00 172000.00 0.00
INS 0.00 0.00 0,00  45000.00 0,00
LES 0,00 0,00 0.00 0,00 0.00
OMA 0,00 0.00 0.00  98500.00 0.00
MINIMUM LEASE COST = 0.00
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DATA FOR COST ELEMENT M1 ~-- 1~HOP MICROWY TO TOC*

FIXED
CAP 0.00
INS 0.00
LES 0.00
aMA 0.00

MINIMUM LEASE COST =

PER FER
PEAK HR OFFFK HR
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

¢.00

FPER
STUDRIO

0.00
0.00
.00
0.00

DATA FOR COST ELEMENT VL -- ATET VIDEQ LK TQ TOC

FIXED
cap 0.00
INS 0.00
LES 0.00
OMA 0.00

MINIMUM LEASE COQST =

PER PER
PEAK HR QFFFK MR
0.00 0.00
0.00 0.00
0.00 0,00
0.00 0.00

0.00

FER
STUDIO

0.00
0.00
0.00
0,00

DATA FOR COST ELEMENT T2 -~ 2-WAY EARTH TERMINAL

FIXED

CAP 203%00.00
INS 30000.00
LES 0.00
OMA 95000.00
MINIMUM LEASE COST =

PER FER
FEAK HR QFFFK HR
¢.00 ¢.00
Q.00 0.00
0.00 0.00
0.00 0.00

.00

FER
STUDIO

0.00
0.00
0.00
0.00

DATA FOR COST ELEMENT S1 -- CASE 1 STUDIIO COSTS

FIXED
CAP 0.00
INS 0.00
LES 0.00
OmMA 0.00

MINIMUM LEASE COST =

FER FER
FEAK HR OFFPK HR
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00

FER
STUDIO

32000.00
10000.,00
0.00
9200.00

UATA FOR COST ELEMENT M2 -- 2~HOF MICROWV TO TOC

FIXED
CAFP 0.00
INS 0,00
LES 0.00
omMA 0.00

MINIMUM LEASE COST =

*Television Operations Canter

PER FER
PEAK HR  OFFFK .HR
0.00 0.00
0.00 0,00
0.00 0.00
0.00 0.00
0.00
A-10

FER
STUDIO

52350.00
9%00.00
0.00
3300.00

PER
GRD LINK

27400.,00
6000.00
.00
2500.00

FER
GRD LINK

0.00
2500.00
12000,00
0.00

FER
GRD LINK

Q.00
0.00
0.00
0.00

FER
GRD LINK

0.00
0.00
0.00
0.00

PER
GRD LINK

0.00
0.00
0.00
0.00

BT v
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UPLINK COST/PATH MATRIX:

SU S3 M1 VL T2 81 M2

] A MICROMAVE TO E-T X ox o x

: - VIDEO LINK TO E-T X x x
USE OWN E-T x x x
MICROWAVE TO OWN E-T % % x x
VIDEO LK TO OWN E-T % x X x

DOWNLINK COST INDEXES - fixed, per peak hour, per off-peak hour,
organization.

DOWNLINK COST INDEX WETICATING FACTORS - There are no weighting factors
since this applies only to cost allocation.

DOWNLINX COST ELEMENTS:

f: . NATA FOR COST ELEMENT CH -- 3RD CHNL RCVR ON E-T

PER PER PER
FIXED PEAK HR OFFFK HR ORGNZTN
CAP 5000.00 0.00 0.00 0.00
INS 0.00 0.00 0.00 0.00
LES 0.00 0.00 0.00 0.00
OMA 0.00 0.00 0.00 0.00
MINIMUM LEASE CQST = 0.00

DATA FOR COST ELEMENT CT -- RENT COM CARR E-T

PER FER FER
FIXED FEAK HR OFFPK HR ORGNZTN
CAP 0.00 0.00 0.00 0.00
INS 0.00 0.00 0.00 0.00
LES 0.00 35.00 35.00 0.00
OMA 0.00 0.00 0.00 0.00
MINIMUM LEASE COST = 0.00

DATA FOR COST ELEMENT FT -- PVUT EARTH TERMINAL

FER PER FER
FIXED PEAK HR OFFFK HR ORGNZTN
CAP ?000,00 0.00 0.00 $000.00
INS 6200.00 0.00 0.00 0.00
LES 0.00 0.00 0.00 0.00
OMA 1500.00 0.00 0.00 0,60
MINIMUM LEASE COST = 0.00
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DATA FOR COST ELEMENT M1 -~ 1~HOF MICROWAVE LINK

PER FER PER
FIXED PEAK HR OFFFK HR DRGNZTN
CaP 27400.00 0.00 .00 0.00
INS 6000.00 0.00 0.00 0.00
LES 0,00 0.00 0.00 6.,00
OMA 2500.00 0.00 0.00 0.00
MINIMUM LEASE COSY = 0.00

DATA FOR COST ELEMENT VL -- ATART VIDEO LINK

PER PER PER
FIXED PEAK HR OFFPK HR  ORGNZTN
CaAP 0.00 0,00 0.00 0.00
INS 2500.00 0.00 0.00 0.00
LES 12000.00 0.00 0.00 0.00
oMA 0.00 0.00 0.00 0.00
MINIMUM LEASE COST = 0.00

DATA FOR COST ELEMENT CU -~ USAGE OF CATV SYSTEM

PER FER FER
FIXED PEAK HR OFFPK HR ORGNZTN
CAP 1700.00 0.00 0.00 0.00
INS 302.00 0.00 0.00 0.00
LES 0.00 0.00 0.00 0.00
OMA 0.00 0.00 0.00 0.00
MINIMUM LEASE COST = 0.00

DATA FDR COST ELEMENT CC -- CATV SUBSCRIFTIONS

FER FER FER
FIXED FEAK HR OFFFK HR ORGNZTN
CAF 0.00 0.00 0.00 0,00
INS 9.00 0.00 0.00 0.00
LES 0.00 0.00 0.00 189.00
OMA 2.00 2.00 0,00 0,00
MINIMUM LEASE COST = 0.00

DATA FOR COST ELEMENT MT - TV MONITCRE

FER FER FER
FIXED FEAK HR OFFFK HR ORGNZTN
CAF 2,00 0.00 0.00 1000.090
ING 0.00 0.00 0.00 0,00
LES 2000 Q.00 2.00 0.00
OMA 0.00C 0.00 2.60 100.90
MINIMUM LEASE COST = 0.00
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DATA FOR COST ELEMENT M2 -~ TWO-HOF MICROWAVE

FER FER FER
FIXED FEAK HR QFFPK HR DRGNZTN
CAF 52350.00 0,00 0.00 0,00
INS 9500.00 0.00 0.00 0.00
LES 0.00 .00 0.00 0.00
oMaA 3300.00 0.00 0.00 0.00
MINIMUM LEASE COST = 0,00

ILATA FOR COST ELEMENT NC -~ CATV COLOC WITH E-T

PER PER PER
FIXED PEAK HR OFFFK HR ORGNZTN
CAP 0.00 0.00 0.00 0.00
INS 0.00 0.00 0.00 0.00
LES -180.00 0.00 0.00 0.00
OMA 0.00 0.00 0.00 0.00

MINIMUM LEASE COST =-10000.00

DOWNLINK COST/PATH MATRIX:

CH CT PT M1 VL CU CC MT M2 NC

UIRECT LINK TO CATY L X x X

) OWN LINK TO CATV SYS L X X X
PRIVATE EARTH TERM x X
MICROWAVE TO USER x x X
2-HOF MCRWY TO USER X x X
MONITOR ONLY X
RENTED E-T TO CATV X X ¥ x

UPLINK CITIES - There are no uplink cities.
DOWNLINK CITIES -~ There are no downlink cities.
AUXILIARY PARAMETERS - see below.

TALKBACKN? Dop WATS PVUT
INSTALLATION 40.00 30,00 60,00
ZERO USAGE CHARGE/MO. 0.00 60,00 215,00
MILEAGE CHARGE 0.352
HOURLY CHARGE 31.20 18.00
MAXIMUM CHARGE 1200.00

AMORTIZATION?

INTEREST RATE 12.00 PERCENT
EQUIPMENT LIFE 8.00 YEARS

A-13
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GENERAL AND ADMINISTFATIVE!?

caP 0,00
INS 1460000.00
LES 0.20
OmMA 8%5000.00

TALKBACK CAFITAL EXFENDITURES:
14'50
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APPENDIX 8

MODEL FORMULATION

1. GENERAL STRUCTURE

The cost model consists of four basic parts: the input scenarios,
the scenario builder, the cost algorithms, and the earth terminal data
base and its corresponding utility (see Figure B-1l).

User
r
¥ ! 3
Earth Earth Model
Terminal [ Terminal i;;g::io e Cost
Module Report er Algorithms
Earth
Terminal Stored - Output
Data Base . Scenarios Reports

Figure B-1. MODEL ARCHITECTURE

The user establishes the network configuration with the aid of the
scenario builder. The scenario builder accepts as input a scenario file
that contains either system~-supplied cost information (Appendix A) or some
previously defined network scenario that requires modification. The

-




scenario builder allows the ussr to add, delete, and modify informat:ion
interactively in the scenario. The output of the builder is a finished
acsnario tailored to the user's specifications.

The finished scenario serves as input to the model's cost algorithms
(described in subsequent sections). In this module, the user inputs only
the segments of the model of interest and the number and type of reports
to be generated. Examples of the available reports appear in Appendix C.

The earth terminal module accesses the earth terminal data base. The
user supplies a distance from his sites that is acceptable and the satellite
that is desired. The module creates a list of earth stations that are
within that given distance of the user's uplink and downlink cities and
are licensed to point to the given satellite. It is up to the user to
determine if the earth terminal can be shared. If 30, the user specifies
this condition during the scenario build.

Section 2 describes the software structure of the model, including a
description of each of the programs used. Section 3 describes the vari-
ables and parameters used in the model. Section 4 presents the cost
algorithms used in the uplink, downlink, and voice talkback segments of
the model.

2. SOFTWARE STRUCTURE

The model is written in extended FORTRAN IV (Digital Equipment
Corporation's FORTRAN IV=-PLUS). It consists of three distinct modules:
BUILD (scenario builder), MODEL (cost algorithms), and EARTH (earth ter-
minal module).

This section describes each main program and subroutine and specifies
the calling program, the subroutines called, and the arguments passed. A
number of the subroutinss are general utility subroutines and are calied
by all three modules. The section is organized as follows: BUILD, MODEL,
and EARTH main program and subroutines, followed Dy the general utility
subroutines.

BUILD Main program for the scenario builder. It initializes certain
parameters, and calls in the necessary subroutines to read in
the scenario file, edit the cost, path, city, and rate informa-
tion, and saves the modified scenario data.

Calls: COST, PATH, CITY, RATE, READIN, RITOUT, YESNO.




cos?

PATH

CITY

RATE

AMd to or modify data for the uplink or downlink cost elements.
The user has the capability to define additional cost elements,
add data for them, and include them in one or more paths. Cost
element data consist of capital, installation, lease, and oper-
ations and maintenance costs for each cost element (piece of
equipment or nonhardware cost unit) used in the analysis. The
user also has the capability to set up a cost allocation
methodology.

Called By: BUILD

Calls: GETTER. CODCHK, DISAPR, REPRTR, YESNO, UPDOWN, ROCOST,
MATMOD

Defines or modifies data for uplink or downlink paths. Paths
are video signal transmission options. The user can add or
delete paths, change the cost elements associated with any of
the paths, or specify the cities for which a path is valid.

Called By: BUILD
Calls: YESNQO, UPDOWN, CODCHY., GETTER, MATMOD, DISAPR, REPRTR

Define or modify the characteristics of the cities that con-
situte the network under consideration. The user can add,
modify, or delete cities from the network and associate paths
with cities. City data include name ‘and member organization
if applicable), state, location (latitude/longitude or Bell
System V and H coordinates), channel number (for uplink cities),
cost index values, and feasible paths.

Called By: BUILD

Calls: VYESNO, UPDOWN, GETTER, CODCHK, CTYCHK, VANDH, MATMOD,
DISAPR, REPRTR

Add or modify telephone charges, interest rates, and general

and administrative costs.

Called By: BUILD

Calls: YESNO, GETTER, CODCHK, RATECK, REPRTR

Main program for the cost algorithm model. It determines the
portion(s) of the model that the user would like run, and the
number and type of reports reguired, and it calls the appro-
priate subroutines to execute the cost algorithms.

Calls: MODUP MODDN, MODTK, READIN, GETTER, CODCHK, REPRTR

i



MODUP Executes the cost algorithms for the uplink segment of the :
model. i

Called By: MODEL
Calls: REPRTR, VANDH

MODDN Zxecutes the cost algorithms for the downlink segment of the
model.

Called By: MODEL
Calls: REPRTR, VANDH
MODTK Executes the cost algorithms for the talkback segment of the
model.
Called By: MODEL
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EARTH Main program for the earth terminal module. This program pro-
vides a list of earth terminals that are within a given distance
from each city in a given user scenario. The list may be
limited to those earth stations that are licensed to point to
a particular user-specified satellite. The earth terminal in- :
formation is obtained from an FCC~supplied data base.

;
3
E
E
3
1

Calls: MOVREC, CODCHK, VANDH, READIN i
4

MOVREC This subroutine sets up the array of selected earth terminals %
which will then be sorted and ~rinted. |

i
Parameters: i - index into city array .
j = index into earth terminal array {

Called By: EARTH

READIN Reads the scenario data file into an unnamed common.

Called By: BUILD, MODEL, EARTH

RITOUT Writes out the scenarin data into a new file. 3

Called By: BUILD

T




YESNO

UPDOWN

CODCHK

GETTER

CCOUNT

DISAPR

RDCOST

RATECK

Determines if the responses to a question is "YES" or "NO" or
in error and sets the appropriate flag.

Called By: BUILD, COST, PATH, CITY, RATE

Determines if the response to a question is "UPLINK" or
"DOWNLINK" or in error and sets the appropriate flag.
Called By: COST, PATH, CITY

Checks an input argument against a list of valid arguments.

Parameters: NCHAR - number of characters in input argument
INDATA - array containing input argument
NCOMPR - number of possible values
CMPARR ~ array containing list of possible values
POSTN - position in the array where input argu-
ment matched a possible value

Called By: COST, PATH, CITY, RATE, RDCOST, MATMOD, MODEL,
EARTH

Retrieves the next argument on the command line.

Called By: COST, PATH, CITY, RATE, RDCOST, MATMOD, MODEL

Calls: CCOUNT

Counts characters in an input argument.

Parameters: ARG - argument to be counted
NCHAR - number of characters (computed)

Called By: GETTER

Deletes a cost element, path, or city from the scenario data.

Parameters: Code - type of deletion
Index - position in arrays to be deleted

Called By: COST, PATH, RATE

Reads in an input argument and tests for a cost element code.
Called By: COST
Calls: GETTER, CODCHK

Performs a range <heck of a data element.

Parameters: LOW - lower limit
UP - upper limit
XDAT - data element

Called By: RATE




CTYCHK Determines if a city exists and, if it does, returns the index
in the appropriate array.

Parameters: POS - position in city array
ORG - member organization

Called By: CITY, MATMOD

VANDH Converts latitude/longitude to Bell System V and H coordinates
(provides a simpler means of estimating the distance between
two cities).

Parameters: M - latitude
N - longitude

Called By: CITY, MODUP, MODDN, EARTH

MATMOD Associates (disassociates) a path with a city or cost element.

Parameters: CODE -~ type of modify
ONOFF -~ direction (1 or @)
MODPOS - index of element being modified

Called By: COST, PATH, CITY
Calls: GETTER, CODCHK, REPRTR, CTYCHK

REPRTR Prepares reports on scenario data -- cost elements, cost element/
path matrix, paths, path/city matrix, cities and cost index
values, uplink/downlink talkback matrix, member organizations,
and rates.

Parameters: REPTYP - report type
POS - index into arrays

Called By: COST, PATH, CITY, RATE, MATMOD, MODEL, MODUP, MODDN

3. PARAMETER AND VARIABLE DEFINITIONS

This section describes the parameters and variables contained in the
unnamed common, which is used in both the scenario builder and the cost
algorithms modules. All arrays are shown dimensioned and, where applicable,
the sizing parameter is specified. These parameters are also included in
this description, and their nominal values are presented.

AMORT Amortization factor.
ANNL (NDPATH) Annualized cost of each path for a given city.
AORGCS (NUMORG, 5) Administrative capital, installation, lease,

OMA, and annualized cost per member organization.

ARG (80) General array used to hold the argument being
processed.

A
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BADD

BLANK

CAPCST
CILO(5,2)

CONTCD

DCINDX (NDINDX,8)
DCITYH (NDCITY)
DCITYV(NDCITY)
DCOSTX (NDCITY ., 4)

DCSCOD (NDELEM, 2)
DCSDAT (NDELEM, NDINDX, 4)

DCSMIN (NDELEM)

DCSNAM (NDELEM, 20)
DCSPTH (NDELEM, NDPATH)
DCTLVL (NDCITY)
DCTNAM (NDCITY,186)
DCTORG (NDCITY)
DCTXVL (NDCITY,5)
DDDCPH

DDDINS

DDDLES

DDXWHT (NDINDX)
DISCNT

DORGCS (NUMORG, 5)

DPTHCY (NDPATH,NDCITY)
DPTHNM (NDPATH, 20)
DPTIDX (NDPATH, NDINDX, 5)

DSTCOD (NDCITY, 2)

Statement label to go to after processing an
error.

Holds four blank characters tor use in output
reports.

Capital cost of least-cost path.

Literals for 'CAPITAL', 'INSTALL', 'LEASE',
‘OSM&A', 'ANNUALZD' - used in output records.

Code indicating the presence of an additional
argument in the user's input buffer.

8-character downlink cost index names.
Downlink city location -- H Coordinate.
Downlink city location -- V Coordinate.

Capital, installation, lease, and OMA cost for
each downlink city.

2-character downlink cost element code.

Capital, installation, lease, and OMA costs for
a given downlirk cost element and cost index.

Minimum lease cost for a given downlink cost
element.

20-character downlink cost element name.
Matrix of cost elements for each downlink path.
Hierarchical level number for downlink city.
l6-character downlink city name.

Organization code for each downlink city.
Downlink city cost index values.

Direct dial cost per hour.

Direct dial installation cost.

Direct dial less cost per month.

Weighting factors for each downlink cost index.
Discount rate for amortization.

Downlink capital, installation, lease, OMA,
annualized costs by member organization.

Array of feasible paths for a downlink city.
20-character downlink path name.

Downlink capital, installation, lease, OMA,
annualized costs for a given cost index and
a given path.

2=-character state code for downlink city.
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GANDAD (4)

INDATA (80)
INSCST
LESCST
MAXCS (2)
MAXCT (2)
MAXDCS
MAXDCT
MAXDPA
MAXPA (2)
MAXUCS
MAXUCT
MAXUPA
NCHAR
NCITY(2)
NDCITY
NDELEM
NDINDX
NDPATH
NELEM(2)
NINDX(2)
NPATH (2)
NSTART
NUCITY
NUELEM
NUINDX
NUMORG
NUPATH
NUPREF (NDCITY)
OMACST
ORGNAM (NUMORG, 20)
PER

Number of years of equipment life (for amortiz-
ing capital expenditures).

Capital, lease, installation, OMA general and
administrative costs.

80-character input buffer for user responses.

Installation cost of least-cost path.

Lease cost of least-cost path.

Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum
Maximum

Maximum

Number of
Number of
Number of
Number of
of
of
of
of
Number of

Number
Number
Number
Number

numbex
number
number
number
number
number
number
number
number

of
of
of
of
of
of
of
of
of

cost elements (overlay).
cities (overlay).

downlink cost elements (30).
downlink cities (80).
downlink paths (20).

paths (overlay).

uplink cost elements (15).
uplink cities (10).

uplink paths (10).

characters in an argument.
sities (overlay).

downlink cities (80).
downlink cost elements (30).
downlink cost indexes (6).
downlink paths (20).

cost elements {overlay).
cost indexes (overlay).

paths (overlay).

Pointer into input buffer.

Number of
Number of
Number of
Number of
Number of

Preferred

uplink
uplink
uplink
member

uplink

cities (10).

cost elements (15).
cost indexes (6).
organizations (9).

paths (10).

path for each city.

OMA cost of least-cost path.

20-character member organization name.

Literal

'PER'.
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POSITN
PVTFIX
PVTINS
PVTLES

PVTMIL
REPLST(20,2)
REPNUM(20)
RUNSEC(4)

TALKBK (NDCITY,NUCITY)
TCOST(6,5)

TITLE (72)

TLKCAP

TORGCS (NUMORG, 5)

UCINDX (NUINDX,8)
UCITYH (NUCITY)
UCITYV (NUCITY)
UCOSTX (NUCITY, 4)

UCSCOD (NUELEM, 2)
UCSDAT (NUELEM,NUINDX, 4)

UCSMIN (NUELEM)

UCSNAM (NUELEM, 20)
UCSPTH (NUELEM, NUPATH)
UCTCHN (NUCITY)

UCTNAM (NUCITY,16)
UCTORG (NUCTITY)

UCTXVL (NUCITY,5)
UDXWHT (NUINDX)

UORGCS (NUMORG. 5)

UPORDN (2, 2)

General index pointer into an array
Private line zero-mileage monthly charge.
Private line installation charge.

Private line monthly lease charge for a given
city pair in talkback segment.

Private line monthly lease charge per mile.
Literal numbering for output reports.
on/off array for report requests.

On/off array for execution of the Cifferent
segments of the model.

Number of talkback hours for a given city pair.
Total cost array for a network.
72-character title for output reports.

Added capital expenditures required for adding
voice talkback.

Talkback capital, installation, lease, OMA
costs by member organization.

8-character uplink cost index name.
Uplink city location ~- H coordinate.
Uplink city location == V coordinate.

Capital, installation, lease, OMA costs for
each uplink city.

2-character uplink cost element code.

Capital, installation, lease, OMA costs for a
given uplink cost element and cost index.

Minimum lease cost for a given uplink cost
element.

20-character uplink cost element name.
Matrix of cost elements for each uplink path.
Uplin* city channel assigned.

l6-character uplink city name.

Organization code for each uplink city.
Uplink city cost index values.

Weighting factor for each uplink cost index.

Uplink capital, installation, lease, OMA,
annualized by member organization.

Literal -- 'UPLINK', 'DOWNLINK'.
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UPPDWN

UPTHCY (NUPATH, NUCITY)
UPTHNM (NUPATH, 20)
UPTIDX (NUPATH,NUINDX,5)

USTCOD (NUCITY,2)
WATCPH

WATINS

WATLES

WATMAX

WGTARR (NDCITY)
XDATA (NDINDX)
XORGCS (NUMORG, 5)

YESSNO

4. COST ALGORITHMS

Flag indicating the response to an uplink/
downlink question (1 - uplink, 2 ~ downlink).

Array of feasible paths for an uplink city.
20-character uplink path name.

Uplink capital, installation, lease, OMA,
annualized costs for a given cost index and
a given path.

2-character state code for an uplink city.
WATS charge per hour of utilization.

WATS installation charge.

WATS lease charge per month.

Maximum monthly charges for WATS.

Weight factors for cost allocation.
Temporary storage for cost index data.

Total capital, installation, lease, OMA,
annualized cost by member organization.

Flag indication the response to a yes/no
question (1 - yes, 2 ~ no).

This section presents the cost algorithms used in the uplink, downlink,
and voice talkback segments of the model. Variable names mentioned were
described in Section 3 of this appendix.

UPLINK SEGMENT

Calculations in the uplink segement are done one city at a time. For
each city, the annualized cost of each path is calculated and stored tempo-
rarily. Data for the least expensive path are set aside, and the process
is repeated for the other cities.

The calculations are shown diagrammatically in FPigure B~2. The process
consists of a number of matrix multiplications. Braces in the diagram indi-
cate what each dimension of the matrix signifies. The C, I, L, and O indi-
cate that calculations are done for Capital, Installation, Lease, and O&MGA
costs. These component costs are ultimately annualized and the results
compared to determine the best path. Once the best path is known, the model
can extract the component capital, installation, lease, and O&M cost cor-
responding to that path for reporting purposes.
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Figure B=2. MATRIX CALCULATIONS IN THE UPLINK AND DOWNLINK SEGMENTS
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The first step in the computation process is to calculate the capital,
installation, lease, and O&M cost of each path. That is,

NUELEM
UPTIDX(I,K,L) = E UCSPTH(J,I) X UCSDAT(J,K,L)
J=1

where

path number

= cost celement subscript

cost index subscript

e R g9
]

= cost categories (1 = capital, 2 = installation, 3 = lease, 4 = OMA)




This calculation yields the cost by cost index (i.e., per hour or per
organization) for each path, broken out by the four cost categories. The
matrixes resulting from this calculation would apply to any of the cities.

The second step is to multiply the resulting matrix by the values of
each of the ccst indexes for the city under consideration. Thus,

CAPCST NUINDX UPTIDX (I,K,1l)
INSCST UPTIDX(I,K,2)
el DL vemxvnmm x [JETIOKIL KD
OMACST K=l UPTIDX(I,K,4)
where
I = path number
K = cost index subscript
M = city subscript
UCTXVL(M,K) = the value of the Kth cost index (e.g., hours, studios)

for city M

The calculation of lease costs is somewhat more complicated because the
user may specify a minimum lease charge to apply to any of the cost ele-

ments. If a minimum is specified, the program recalculates LESCST to take
this into account.

Finally, the capital and installation costs are amortized to an annual
expenditure and added to the lease and O&M&A costs, yielding an annualized
cost for each path:

ANNL(I) = (CAPCST + INSCST)/AMORT + LESCST + OMACST
N i
1 :
AMORT is the amortization factor, equal to Z: i+r] - R is the interest
i=1

rate, and N the number of years of amortization. The resulting vector ANNL
contains the annualized cost of each path in the given c¢city. A simple com-
parison will determine the least expensive path.

DOWNLINK SEGMENT

The program logic of the downlink segment is identical to that of the
uplink, except that the array names are different.

As in the uplink segment, calculation of the least-cost path is done
in the following three steps:

1. Calculate Cost Parameters for Each Path

NDELEM
DPTIDX(I,K,L) = E DCSPTH(J,I) x DCSDAT(J,K,L)
J=1
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where

I = path number

J = cost element sublc:iét
K = cost index subscript

L = cost categories

2. Calculate Cost of Each Path in Each City

CAPCST NDINDX DPTIDX(I,K,1)
INSCST| _ DPTIDX(I,X,2)
LESCST Z DCTXVL(M,D) x DPTIDX(I,X,3)
OMACST K=l DPTIDX(I,X,4)

3. Calculate Annualized Cost by Path
ANNL(I) = (CAPCST + INSCST)/AMORT + LESCST + OMACST

The ANNL array contains the annualized cost of each path for a given
city. The entries of this array are compared to determine the least-cost
Patha 3

VOICE TALKBACK SEGMENT

When building the scenario, the user must specify for each downlink
city the voice talkback requirements to each uplink city. Depending on the
network requirements, the talkback can be either directly to the uplink city
or to an intermediate "feeder" city. The hierarchical levels specified for
the downlink segment are used. In this situation, if a given downlink city
is of level 3, the voice communications link must go to the nearest level-2
city.

The talkback segment is similar to uplink and downlink in that there
are cost elements and paths; however, the paths may not be altered by the
user. Three possible paths are available: private line, WATS, and DDD.
The most cost~effective option depends on monthly utilization and the dis-
tance between the two cities. 1Installation charges are amortized and added
to the lease for the purpose of comparing monthly costs. However, even a
$100 installation charge amortizes to less than $2 per month, and so these
costs can be a negligible amount. Therefore, lease is the primary factor
determining which option is selected.
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APPENDIX C

SAMPLE OUTPUTS

This appendix presents the reports generated by the sygstem cost model.
The scenario illustrated here is the cost allocation case where the Federal
regional offices and the top 20 SMSA cities share costs. The scenario is
described in more detail in Chapter Three.

The appendix consists of 20 reports. The first 19 reports are the out-
put from the cost model program. The last report is the output of the earth
terminal utility. These reports are described by number and in the order in
which they appear.

l. Auvxiliary Parameters. Presents talkback parameters, amortization
raves, and general administrative costs. This information is pro-
vided in the sample scenario and can be modified during the "rate"
portion of the scenario builder.

2. Uplink Cost Element Data. Presents each of the uplink cost ele-
ments in the scenario, including the cost element name, its
associated code, and the associated cost matrix broken down by
capital, installation, lease, and OMA, and by each of the applic-
able cost indexes (such as fired, per peak hour, per studio).
This information is provided in the sample scenario and can be
modified during the "cnst" portion of the scenario builder.

3. Matrix of Cost Elements and Paths -- Uplink. Identifies the up-
link cost elements associated with each uplink transmission path
and presents them in matrix format., Cost elements are represented
by their 2-character codes. This information is provided in the
sample scenario and can be modified during the "cost" and "path"
portions of the scenario builder.

4. Matrix of Paths and Cities -- Uplink. 1Identifies a matrix of up-
link cities and paths. Uplink paths are represented by their
path number. ORG represents the member organization number (if
cost allocation has been selected). Cities will be listed once
for each associated member organization. The information may be
entered by the user in the "path" or "city" portion of the scenario
builder, but this cannot be done until the city is defined.
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10.

11.

12.

13.

14.

15.
lé.

17.

18.

Uplink Cost Index Values. Presents the cost index values associ-
ated with each uplink city. This corresponds to the number of
peak hours, studios, etc., for a given city. The information may
by entered during the "city" portion of the scenario builder.

Matrix of Talkback Requirements. Presents a matrix of talkback
hours between downlink and uplink cities. Uplink city names are
abbreviated to 3 characters, and the associated organization
number is presented below. An entry exists for each uplink and
downlink city by member organization. This information can be
modified in the "city” portion of the scenario builder.

Sensitivity of Path Costs to Network Parameters -- Uplink. Com-
bines the uplink cost element data with the matrix of uplink cost
elements and paths (Report 3) to obtain the generalized cost of sach
uplink path. Annualized figures per path are also included.

Cost of Each Path -- Uplink. Presents, for each of the uplink
cities, the total cost of each apprlicable path.

Uplink Costs by City. Presents, for each of the uplink cities,
the total cost of the selected path. The report also includes

the cost index values for each city and the aggregate cost for all
uplink cities.

Downlink Cost Element Data. Downlink equivalent of report 2.

Matrix of Cost Elements and Paths -- Downlink. Downlink equivalent
of report 3.

Matrix of Paths and Cities -- Downlink. Downlink equivalent of
report 4.

Downlink Cost Index Values. Downlink egquivalent of report S.

Sensitivity of Path Costs to Network Parameters -- Downlink.
Downlink equivalent of report 7.

Cost of Each Path -- Downlink. Downlink equivalent of report 8.

Downlink Costs by City. Downlink egquivalent of report 9.

Talkback System Lease Costs. Presents one report per uplink city
identifying the comparative costs of voice talkback using WATS,
private line, and direct dial, and suggests the preferred medium
in each case.

Network Cost Allocation. Presents total network costs by model
segment (uplink, downlink, voice talkback, and administrative)

and by member organization. (A discussion of cost allocation appears
in the Cost Model User's Guide - ARINC Research Publication
1358-01-TR-2234).
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19. Ovorall Cost Sumnary. Presents total network costs by model
segment but does not indicate cost allocation.

20. Earth Terminal Report. Presents earth terminal information for
those earth stations within a given distance from a scenario's
uplink or downlink city and licensed to point to & given satellite.
The following conventions are used in the report:

a. Satellites are represented by the following identifiers:

KS20 - WESTAR I
KS2l - WESTAR II
KS22 - WESTAR III
KS26 - COMSTAR D-1
KS27 - COMSTAR D~-2
KS28 ~ COMSTAR D-3
KS29 - COMSTAR D-4
KSJ0 - SATCOM I
KS31 - SATCOM 1I
KS32 - SATCOM III

ANIK1l - Canadian Telesat Satellites
ANIK2
ANIK3

MRl - Marisat I
MR2 - Marisat Il
MR3 - Marisat III

INl - Intelsat I |
IN2 =~ Intelsat II
IN3 -~ Intelsat IIl
INd - Intelsat IV

INGA - Intelsat IV-A <
INS =~ Intelsat Vv ¢
XKS36 - SBS I ‘
KS37 - SBS II

KS38 -~ SBS III .

b. Service is a combination of abbreviations that indicate the
type of service, class of station, regulatory classification,
and type of facility. The abbreviations have tie following
meanings:

Type of Service

DFS - Domestic fixed satellite
CS - Communications satellite
MMS - Maritime mcbile-satellite
IP - International press service (IHF)
IFP - International fixed public (IKF)
IC - International control
X - Other




c.

Class of Station

FES - rixed earth station
$§ - Space station
TFE - Temporary fixed e¢arth station
PPT - Point-to-point telephone/telegraph (IHF)
TEL - Point-to-point telephone (IHF)
TGF - Point=to-point telegraph (IHF)

Regulatory Classification
¢ = Common carrier
P ~ Private
D - Developmental
Type of Earth Station Facility
TO - Transmit-only
RO ~ Receiver-only
TR - Transmit/receive

Size is the antenna size expressed in tenths of a meter.
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FEDERAL RZGIONAL OFFICCS. TOF 20 SMGBA‘S <= COST ALLOCATION CASE

AUXILIARY FARAMETERS

TALKBRACK? oop
INSTALLATION 40,00
ZERO USAGE CHARGE/MO. 0.00
MILEAGE CHARGE
HOURLY CHARGE 31.20
MAXIMUM CHARGE

AMORTIZATION!

INTEREST RATE 12,00 PERCENT

EQUIPMENT LIFE 8.00 YEARS
GENERAL AND ADMINISTRATIVE:

CAP 0.00

INS 160000.00

LES 0.00

OMA 85000.00

TALKBACK CAFPITAL EXPENDITURES:
14.50

REPORT 1 ~ AUXILIARY PARAMETERS

WATS
30.00
60.00

18.00
1200.00

PYT
60,00
215.00

0.52




FEDERAL REGIONAL OFFICES,» TOP 20 SMSA’S -- COST ALLOCATION CASE

UPLINK COST ELEMENT DATA

DATA FOR COST ELEMENT SU -- SATELLITE USAGE

PER PER PER

FIXED FEAK HR OFFFK HR STuUDIO

CapP 0.00 0.00 0.00 0.00
INS 0.00 0.00 0.00 0.00
LES 0.00 279.00 125,00 0.00
OoMaA 0.00 0.00 0.00 0.00

MINIMUM LEASE COST =180000.00

DATA FOR COST ELEMENT S3 -- CASE 3 STUDIO COSTS

PER FER PER
FIXED PEAK HR OFFPK HR STUDIO
CAP 0.00 0.00 0.00 172000.00
INS 09.00 0.00 0.00 45000.09
LES 0.00 0.00 0.00 ¢.00
oMA 0.00 0.00 0.00 98500.00
MINIMUM LEASE COST = 0,00

DATA FOR COST ELEMENT M1 -- 1-HOP MICROWV TO TOC

PER FER FER
FIXED FEAK HR OFFFK HR STUDIO
CAP 0.00 0.00 0.00 0.00
INS 0.00 0.00 0.00 0.00
LES 0.00 0.00 0.00 0.00
OMA 0,00 0.00 0.00 0.00
MINIMUM LEASE COST = 0.00

DATA FOR COST ELEMENT VL -- ATET VIDEO LK TO TOC

FER PER PER

FIXED FEAK HR OFFFK HR STUDIO

CAFP 0.00 0.00 0.00 0.00

INS 0.00 0.00 0.00 0.00

LES 0.00 0.00 0.00 0.00

OMA 0.00 0,00 0.00 0.00
MINIMUM LEASE COST = Q.00

PER
GRD LINK

0.00
0.920
0.00
0.00

FER
GRD LINK

0.00
0.00
0.00
0.00

PER
GRD LINK

27400.00
6000,00
0.00
2500.00

FER
GRD LINK

0.00
2%00.00
1200C.,00
0.00

(continued)

REPORT 2 - UPLINK COST ELEMENT DATA
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DATA FOR COST ELEMENT T2 -~ 2-WAY EARTH TERMINAL

PER FER FER

FIXED PEAK HR OFFFPK HR STUDIO

CaAP 203500.¢ 0.00 0.00 0.00

INS 30000.00 0.00 0.00 0.00

LES 0.00 0.00 0.00 0.00

OMA 95000.00 0.00 0.00 0.00
MINIMUM LEASE COST = 0.00

DATA FOR COST ELEMENT S1 -- CASE 1 STUDIO COSTS

FER PER FER
FIXED PEAK HR OFFFK HR STUDRIO
CaAP 0.00 0.00 0.00 22000.00
INS 0.00 0.00 0.00 10000,00
LES 0.00 0.00 0.00 .00
OMA 0.00 0.00 0.00 9200.00
MINIMUM LEASE COST = 0.00

DATA FOR COST ELEMENT M2 -- 2-HOP MICROWV TO TOC

FER FER FER
FIXED FEAK HR OFFFK HR STUDIO
CAP 0.00 0.00 0.00 J23%0.C0
INS 0.00 0.00 0.00 ?500.00
LES 0.00 0.00 0.00 0.06
oMA 0.00 0.00 0.00 3300.00
MINIMUM LEASE COST = 0.00

REPORT 2 - (continued)

FER
GRD LINK

0.00
0.00
0.00
0.00

FPER
GRD LINK

0.00
0.00
0.00

0.00

PER
GRL LINK

0.00
0.00
0.00
0.00




FEDERAL REGIONAL OFFICES, TOF 20 SMSA’S -- COST ALLOCATION CASE

MATRIX OF COST ELEMENTS AND FATHS-- UPLINK
SU 83 M1 VL T2 S1 M2

MICROWAVE TO E-T X X x

VIDEO LINK YO E-T X X X
USE OWN E-T X x x
MICROWAVE TO OWN E-T x x x X
VIDED LK TO OWN E-T x x X X

REPORT 3 - MATRIX OF COST ELEMENTS AND PATHS -- UPLINK

Cc-38
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FEDERAL REGIONAL OFFILcS» TOP 20 SMSA’S -- COST ALLOCATION CASE

MATRIX OF FATHS AND CITIES-- UPLINK

cITY ORG 1 2 3 4 8§
WASHINGTON i X X X x
WASHINGTON 2 x X X X

REPORT 4 - MATRIX OF PATHS AND CITIES -~ UPLINK

s




FEDERAL REGIONAL

WASHINGTON
PEAK HR
0.00

WASHINGTON
FEAK HR
1040.00

OFFICES»

(3]

TOP 20 sMSA’'S -~ COST ALLOCATION CASE

UPLINK COST INDEX VALUES

OFFPK HR
1300.00

OFFFK HR
0.00

STUDIO

1.00

STUDIO

1.00

GRD LINK
1.00

GRD LINK
1.00

REPORT 5 - UPLINK COST INDEX VALUES

c-10
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FEDERAL REGIONAL OFFICES»

TOP 20 SMSA’S -- COST ALLOCATION CASE

MATRIX OF TALKBACK REQUIREMENTS

DOWNLINK CITY

BOSTON
FHILADELPHIA
NEW YORK
ATLANTA
CHICAGO
DALLAS
KANSAS CITY
DENVER

SAN FRANCISCO
SEATTLE

LOS ANGELES
DETROIT
PITTSBURGH
ST. LOUIS
BALTIMORE
CLEVELAND
HOUSTON
NEWARK
MINNEAFOLIS
ORANGE COUNTY
MILWAUKEE
WASHINGTON
BOSTON

NEW YORK
FHILADELFHIA
ATLANTA
CHICAGO
DaLLAS

SAN FRANCISCO
SEATTLE

£
(7]

k.

* » @ 8 ® 6 © o & ® e 6 " S e % e e

[oR»NeRoRoleToNoNoNeoYolieYoReNoRoRoeRo e NIRLE/ FINLY ]
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REPORT 6 - MATRIX OF TALKBACK REQUIREMENTS




FEDERAL REGIONAL OFFICES»

SENSITIVITY OF PATH COSTS TO NETWORK PARAMETERS--

TOP 20 SMSA’S -~ COST ALLOCATION CASE

PATH 1 -- MICROWAVE TO E-T

FIXED
CAFITAL
INSTALL
LEASE
otMtA
ANNUALZD

FER
FEAK HR
0.

FATH 2 -- VIDEO LINK TO E-T

FIXED
CAPITAL
INSTALL
LEASE
osMzA
ANNUALZD

0.
0.
0.
0.
0.

PATH 3 -- USE OWN E-T

FIXED
CaPITAL 203500,
INSTALL 30000,
LEASE 0.
otMLA 95000,
ANNUALZD 142004,

PER
PEAK HR
Q.

PATH 4 -- MICROWAVE TO OWN E-T

FIXED
CAFPITAL 203500,
INSTALL 30000,
LEASE 0.
oMLA 95000.
ANNUALZI 142004,

FER
FEAK HR
00

FATH 5 -- VIDEO LK TO OWN E-T

FIXED
CAPITAL 203500,
INSTALL 30000,
LEASE 0.
OgMLA 9%000.
ANNUALZD 142004,

FER
FEAK HR
0.
Q.
279.
0.
279,

c-12

PER
OFFFK HR

PER
OFFPK HR
o.
0.
125,
0.
125.

FER
OFFFK HR
0.
0.
129,
0.
125,

FER
OFFFK HR
Q.
0.
128,
0.

129,

FER
OFFFK HR
0.
0.
125,
0.

125,

FER
STUDIO
172000,
45000,
0.
98500,
142183,

FER
STUDIO
172000,
45000,
0.
985%00.
142183,

FER
STUDIO
172000,
45000,
0.
98500,
142183,

PER
STUDIO
172000,
45000,
0.
28500,
142183,

PER
STUDIO
172000,
45000,
0.
$8%00,
142183,

FER
GRD LINK
27400,
6000,

2500,
9224,

FER
GRD LINK
0

2000,
12060,
0.
12503,

FPER
GRD LINK
0.
0.
0.
0.

FER
GRD LINK
27400,
6000,
0.
2500,
9224.

FER
GRD LINK
0.
2500.
12000,
00
12503,

REPORT 7 - SENSITIVITY OF PATH COSTS TO NETWORK PARAMETERS -- UPLINK

UPLINK

g




FEDERAL REGIONAL OFFICESs» TOF 20 SMS8A‘S -- COST ALLOCATION CASE

CITY

WASHINGTON

COST OF EACH FATH--

FATH CAFITAL
1 398800,
2 344000.
4 602300,
S 547%00.

REPORT 8 -~ COST OF EACH PATH -~ UPLINK

INSTALL

102000,

25000,
132000.
125000,

c-13

UPLINK

LEASE

452660,
476660,
452660,
4746660,

osMLA

202000,
197000,
297000.
292000,

ANNUALIZED

758472,
7462032,
897477,
904036,

‘cad




FEDERAL REGIONAL OFFICES» TOP 20 SMSA’S -- COST ALLOCATION CASE

UPLINK COSTS BRY CITY

cITY CAPITAL INSTALL LEASE OtM8A ANNUALIZED
WASHINGTON 398800, 102000, 452660, 202000, 755472,
FEAK HR OFFPK HR STUDIO GRD LINK
1040, 1300, 2. 2.
UPLINK TQTAL 398800, 102000, 452660, 202000, 755472,

REPORT 9 -~ UPLINK COSTS BY CITY

c-14
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FEDERAL REGIONAL OFFICES» TOP 20 SMSA’S -~ COST ALLOCATION CASE

DOWNLINK COST ELEMENT DATA

DATA FOR COST ELEMENT CH -=- 3RD CHNL RCVR ON E-T

PER PER FER
FIXED PEAK HR OFFFK MR ORGNZTN
CAP %000.00 0.00 0.00 0.00
INS 0.00 0.00 0.00 0.00
LES 0.00 0.00 .00 0.00
(M4 0.00 0.00 0.00 0.00
MINIMUM LEASE COST = 0.00

DATA FOR COST ELEMENT CT ~-- RENT COM CARR £-T

PER PER PER
FIXED FEAK HR OFFFK HR ORGNZTN
cap 0.00 0.00 0.00 0.00
INS 0.00 0.00 0.00 0.00
LES © 0.00 39.00 3%.00 0.00
OMaA 0.00 0.20 Q.00 0.00
MINIMUM LEASE COST = 0.00

DATA FOR COST ELEMENT FT -~ PVUT EARTH TERMINAL

FER PER PER
FIXED FEAK HR OFFPK HR JRGNZTN
cap 9000.00 0.00 0.00 5000.00
INS 6200.00 0.00 .00 0.00
LES 0.00 0.00 0.00 0,00
OMa 1500.00 0.00 0.00 0.00
MINIMUM LEASE COSY = 0.00

DATA FOR COST ELEMENT ML -~ 1-HOP MICROWAVE LINK

PER FER PER
FIXED FEAK HR OFFFK HR ORGNZTN
CAF 27400.00 0.00 .00 0.00
INS 46000.00 0,00 0.00 9.00
LES 0.00 0.00 0.00 0.00
OMA 2%00.00 0.00 .00 9.00
MINIMUM LEASE COST = 0.00

{continued)

REPORT 10 - DOWNLINK COST ELEMENT DATA

C-15
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DATA FOR COST ELEMENT VL ~-- ATET VIDEO LINK

PER FER FER
TIXED PEAK HR OFFFK MR  ORGNZITN
CAP 0.00 0.00 0.00 0.00
INS 2500.00 0.00 0.00 0.00
LES 12000.,00 0.00 0.00 0.00
oMA 0.00 .00 0.00 0.00
MINIMUM LEASBE COST = 0.00

DATA FOR COST ELEMENT CU -= USAGE OF CATY SYSTEM

FER PER PER
FIXED FEAK HR OFFPK HR ORGNZTN
CAP 1700.00 0.00 0.00 0.00
INS 300.00 0.00 0.00 0,00
LES 0,00 0.00 0.00 0.00
OMA 0.00 0.00 90.00 0.00
MINIMUM LEASE COST = 0.00

DATA FOR COST ELEMENT CC ~-- CATV SUBSCRIFTIONS

FER PER PER
FIXED PEAK HR OFFPK HR ORGNZTN
CAFP 0.00 0.00 0.00 0.00
INS 0.00 0.00 0.00 0.00
LES 0.00 0.00 0.00 180.00
OMA 0.00 0.00 .00 0.00
MINIMUM LEASE COST = 0.00

LATA FOR COST ELEMENT MT -~ TV MONITORS

PER PER FER
FIXED FEAK HR OFFFK HR ORGNZTN
CaAP 0.00 0.00 0.20 1000.00
INS 0.00 0.00 0.00 0.00
LES 0.00 0.00 ¢ ¢ 0.00
oA 0.00 0.00 0,00 100.00
MINIMUM LEASE COST = 0.00

DATA FOR COST ELEMENT M2 ~- TWO-HOP MICROWAVE

PER PER PER
FIXED PEAK HR OFFFK MR ORGNZTN
CAF $2350.00 0.00 0.00 0.00
INS 9500.00 0.00 0.00 0.00
LES 0.00 0.00 ¢.00 0.00
OMA 3300.00 0.00 0.00 0.00
MINIMUM LEASE COST = 0.00

(contitued)

REPORT 10 - {(continued)
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DATA FOR COST ELEMENT NC -- CATYV COLOC WITH E-T

PER PER FER

FIXED FPEAK MR OFFFK HR ORGNITN

Car 0.00 0.00 0,00 0.00
INS 0,00 0.00 0.00 0.00
oMA 0.00 0,00 0.00 0.00

MINIMUM LEASE COST =-10000.00

REPORT 1C - (continued)




FEDERAL REGIONAL OFFICES» TOF 20 SMSA’S -- COST ALLOCATION CASE

MATRIX OF COST ELEMENTS AND FATHS-~-DOWNLINK

CH CT FT M1 VL CU CC MT M2 NC

DIRECT LINK TO CATY L X X ¥
OWN LINK TO CATV SYS L I T X x
FRIVATE EARTH TERM x ]
MICROWAVE TO USER x t L
2~HOF MCRWV TO USER . L I
MONITOR ONLY %
RENTED E-T TO CATV X x x ¥

REPOKT 11 - MATRIX OF COST ELEMENTS AND PATHS -- DOWNLINK

c-18
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FEDERAL REGIONAL OFFICES» TOP 20 SMSA’S -- COST ALLOCATION CASE

MATRIX OF PATHS AND CITIES--DOWNLINK

CITY ORG
BOSTON 1
PHILADELFHIA 1
NEW YORK 1
ATLANTA 1
CHICAGO 1
DALLAS 1
KANSAS CITY 1
DENVER 1
SAN FRANCISCO 1
SEATTLE 1

LLOS ANGELES

(]

DETROIT 2

PITTSBURGH

(8}

8T. LOUIS

[ 8]

BALTIMORE

3

CLEVELAND

[ ]

HOUSTON 2

NEWARK

1~

MINNEAFOLIS 2
ORANGE COUNTY

(8]

MILWAUKEE

LS

(8 }

WASHINGTON
EOSTON

LB}

NEW YORK

(8]

FHILADELFHIA 2
ATLANTA

[8)

L]

CHICAGO

r

rALLAS
SAN FRANCISCO 2

SEATTLE 2

REPORT 12 - MATRIX OF PATHS AND CITIES -- DOWNLINK

1

4

*

»* *

X

x

2

% % ¥ x »

% N »

% * N X »® »*

* ¥ X K ¥

x

X

% N X w ® W

% ¥ B X %K »

4

X
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FEDERAL REGIONAL OFFICESs TOP 20 SMSA'S -~ COST ALLOCATION CASE

DOWNLINK COST INDEX VALUES

BOSTON 1
PEAK HR OFFPK HR ORGNZTN
0.00 1300.00 1.00
PHILADELPHIA 1
PEAK HR OFFPK MR ORGNZTN
| 0.00 1300.00 1.00
NEW YORK 1
PEAK HR OFFPK HR ORGNZTN
0.00 1300.00 1.00
ATLANTA 1
PEAK HR OFFPK HR ORGNZTN
0.00 1200.00 1.00
CHICAGO 1
PEAK HR OFFFK HR ORGNZTN
0.00 1300.00 1.00
nALLAS 1
PEAK HR OFFFK HR ORGNZTN
0.00 1300.00 1.00
KANSAS CITY 1
FEAK HR OFFPK HR ORGNZTN
0.00 1300.00 1,00
DENVER 1
PEAK HR OFFPK HR ORGNZTN
0.00 1300.00 1.00
SAN FRANCISCO 1
PEAK HR OFFFK HR ORGNZTN ~
0.00 1300.00 1.00
SEATTLE 1
FEAK HR OFFFK HR ORGNZTN
0.00 1300.00 1.00
I_L0S ANGELES 2
PEAK HR OFFFK HR DRGNZTN
1040.00 0.00 1,00
DETROIT 2
PEAK HR OFFFK HR DRGNZTN
1040.00 0.00 1.00
FITTSEBURGH 2
FEAK HR OFFFK HR ORGNZTN
1040,00 0.00 1.00
ST. LOUIS 2
PEAK HR OFFFK HR ORGNZTN
1040.00 0.00 1.00
(continued)
REPORT 13 - DOWNLINK COST INDEX VALUES
C-20




BALTIMORE
FEAK HR
1040.00

CLEVELAND

PEAK HR
1040.00

HOUSTON
PEAK HR
1040.00

NEWARK
PEAK HR
1040.00

MINNEAPOLIS
PEAK HR
1040.00

ORANGE COUNTY
FPEAK HR
1040.00

MILWAUKEE
FEAK HR
1040.00

WASHINGTON
PEAK HR
1040.00

BROSTON
FEAK HR
1040.,00

NEW YORK
PEAK HR
1040.00

FHILADELPHIA
PEAK HR
1040.00

ATLANTA
FEAK HR
1040.00

CHICAGO
PEAK HR
1040.00

DALLAS
FEAK HR
1040.00

SAN FRANCISCO
FEAK HR
1040.00

SEATTLE
FEAK HR
1040.,00

REPORT 13 -

|5

LM

(3]

L8]

(8]

(]

n

(2 ]

(8]

"

OFFFPK HR ORGNZTN
0,00 1.00
OFFPK HR ORGNZTN
0.00 1.00
OFFFPK HR ORGNZTN
0.00 1.00
OFFPK HR ORGNZTN
0.00 1.00
OFFPK HR ORGNZTN
0.00 1.00
OFFPK HR ORGNZTN
0.00 1.00
OFFFK HR ORGNZTN
0.00 1.00
OFFPK HR ORGNZTN
0.00 1.00
OFFFPK HR ORGNZTN
0.00 1.00
OFFFK HR ORGNZTN
0.00 1.00
OFFFK HR ORGNZTN
0.00 1.00
OFFFK HR ORGNZTN
0.00 1.00
OFFFK HR ORGNZTN
0.00 1.00
OFFFK HR ORGNZTN
0.00 1,00
OFFFK HR ORGNZTN
0.00 1.00
OFFFK HR ORGNZTN
0.00 1.00
{(continued)
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FEDERAL REGIONAL OFFICES» TOP 20 SMSA‘S -~ COST ALLOCATION CASE

SENSITIVITY OF FATH COSTS TO NETWORK PARAMETERS=--DOWNLINK

PATH 1 =-- DIRECT LINK TO CATV

PER PER PER
FIXED PEAK HR OFFPK HR ORGNZTN
CAFITAL 4700. 0. Q. 1000.
INSTALL 300. 0. 0. 0,
LEASE 0. 0. 0. 180.
OtMtA 0. 0. 0. 100.
ANNUAL2ZD 1409, 0. 0. 481.

PATH 2 -~ OWN LINK TO CATV SYS

PER FER FER
FIXED FEAK HR OFFFK HR ORGNZTN
CAPITAL 38100, 0. 0. 6000,
INSTALL 12500. 0. 0. Q.
LEASE 0. 0. 0. i80.
otMIA 4000, 0. Q. 100.
ANNUALZD 14186, 0. 0. 1488.

PATH 3 -~ PRIVATE EARTH TERM

FER PER PER
FIXED PEAK HR OFFPK HR ORGNZTN
CAPITAL ?000. 0. 0. 6000,
INSTALL 6200, 0. 0. 0.
LEASE 0. 0. 0. 0.
owMeA 1500. 0. 0. 100.
ANNUAL ZD 4560, 0. 0. 1308,

FATH 4 -- MICROWAVE TO USER

PER FER FER
FIXED FEAK HR OFFFK HR ORGNZTN
CAPITAL 27400, 0. 0. 1000.
INSTALL 6000, 0. 0. 0.
LEASE 0. 35, 35, 0.
otMsA 2500, 0. 0. 100.
ANNUALZD 9224, 35, 35. 301.
PATH § -~ 2~HOP MCRWY TO USER
PER FER PER
FIXED PEAK HR OFFFK HR ORGNZTN
CAPITAL 52350, 0. Q. 1000.
INSTALL 9500, 0. 0. 0.
LEASE 0. 335, 35. 0.
oMeA 3300, 0. 0. 100,
ANNUALZD 15751, 33, 35, 301,

(continued)

REPORT 14 - SENSITIVITY OF PATH COSTS TO NETWORK PARAMETERS -- DOWNLINK

Cc-22
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FATH & -~ MONITOR ONLY

FIXED
CAPITAL 0.
INSTALL 0,
LEASE 0.
OsMeA Q.
ANNUALZD 0.

PER
FEAK MR
0.
0.
0.
0.
0.

PATH 7 -- RENTED E-T TO CATV

FIXED
CAFITAL 1700,
INSTALL 300,
LEASE 9.
OEMLA 0.
ANNUALZD 403,

FER
PEAK HR
0.
0.
35.
0.
35,

c-23

PER
QFFPK HR
0.
0.
0.
0.
0.

FER
OFFFK HR
0.
0.
35.

33,

REPORT 14 (continued)

FPER
ORGNZTN
1000.
0.
0.
100,
301.

PER
ORGNZTN
1000.
0.
180.
100,
481,




FEDERAL REGIONAL OFFICES, TOP 20 SMSA’S -~ COST ALLOCATION CASE

COST OF EACH PATH--DOWNLINK

CITY PATH CAPITAL INSTALL LEASE OtMSA ANNUALIZED
BROSTON 1 8700, 300, 360, 200, 2372,
2 %0100, 12%00. 340, 4200, 17162,
3 21000, 6200, 0. 1700, - 717%.,
4 29400. 6000, 81900, 2700. 91726,
S $43%50. 9500, 81900, 3500. 98253,
? 3200, 300. 82260, 200, 83269,
PHILADELPHIA 1 8700. 300. 360, 200, 2372,
2 $50100., 12500, 360, 4200, 17162,
3 21000, 6200, 0. 1700. 7173,
4 29400, 6000, 81900, 2700, 91726,
S S43%0., 9500, 81900, 3%00. 98253,
7 3700, 300, 82260, 200, 83248,
NEW YORK 1 8700, 300. 360, 200, 2372,
2 $0100. 12500, 3460, 4200, 17162,
3 21000, 6200. 0. 1700. 2178,
4 29400, 46000. 81900, 2700, P1726.
S 54350, 9%00. 81900, 3%00. 98253,
7 3700, 300. 82260. 200, 83269,
ATLANTA 1 8700. 300, 340. 200. 2372,
2 50100, 12%00. 360, 4200, 17162,
3 21000, 6200, 0. 1700. 7175,
4 29400, 6000, 81900, 2700, 1726,
-] S4350., 9%00. 81900. 3800, 98253,
7 3700, 300. 82240, 200. 83245,
CHICAGO 1 8700. 300. 340, 200, 2372.
2 %0100, 12500, 360. 4200, 17162.
3 21000, 6200. 0. 1700, 717%. in
4 29400, 6000, 81900. 2700. 91726, }
S 04350, 9500, 81900. 3%00. ?82%53.
7 3700. 300. 82260, 200, 83245,
DALLAS 1 8700. 300. 340, 200, 2372,
2 $0100. 12%00., 360, 4200. 17162,
3 21000, 6200, 0. 1700. 7179,
4 29400, 6000. 81900, 27200. 91726.
9 %4350, 9500, 81900, 3500, 98283,
7 3700, 300. 82260, 200, 83269,
KANSAS CITY 1 7700. 300, 180. 100, 1890.
2 44100, 12%00. 180. 4100, 19674,
3 15000, 6200, 0. 1600. 5868,
4 28400, 6000, 4%5500. 2600, 55025,
] $33%80. 9500, 45500, 3400, 61582,
? 2700, 300. 45680, 100, 446384,
DENVER 1 7700, 300. 180. 100, 18%0.
2 44100, 12500, 180. 4100, 15674,
3 15000, 6200. 0. 1600, 5848,
4 28400, 6000, 45500, 2600, $502%.
7 2700. 300. 45680. 100, 46384,
(continued)

REPORT 15 - COST OF EACH PATH ~- DOWNLINK
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S8AN FRANCISCO 1 8700, 300. 340, 200, 2372,
2 £0100. 12500, 340, 4200, 17162,
3 21000, 6200, 0. 1700, 7175,
4 29400, 4000, 81900, 2700, 91726,
7 3700, 300, 82240, 200, 93245,
SEATTLE 1 8700, 300, 250, 200. 2372,
2 0100, 12%00. 340, 4200, 17162,
3 21000, 6200, 0. 1700, 2175,
4 29400, 6000, 81900, 2700, 91726,
? 3700, 300. 82260, 200, 83265,
LOS ANGELES 1 7700, 300. 180, 100, 1890,
2 44100, 12%00. 180. 4100. 15674,
3 15000, 6200, 0. 1600, 5848,
4 28400, 4000, 346400, 2400, 45925,
7 2700, 300. 36580, 100, 37284,
DETROIT 1 7700, 300. 180, 100, 1890,
2 44100, 12500. 180. 4100, 15474,
! 3 15000, 6200, 0. 1400. £848.
4 28400, 6000, 34400, 2600, 45925,
) 7 2700, 300, 36580. 100, 37284,
! FITTSBURGH H 7700, 300. 180. 100, 1890,
- 2 44100, 12%00., 180. 4100, 15674,
3 15000, 6200, 0. 1600, £858,
4 28‘000 60000 364000 2500- 45925¢
7 2700. 300. 36580, 100, 27284,
ST, LOVIS k] 15000, 6200, 0. 1600, £848,
4 28400, §000. 36400. 2400, 45928,
PALTIMORE 1 7700, 300, 180, 100, 1890,
2 44100, 12%00. 180. 4100, 15674,
3 15000, 6200, 0. 1600, %848.
4 28400, 6000 . 346400, 2600, 45929,
7 2700, 300. 34580, 100, 37284, ,
i
CLEVELAND 1 7700, 300. 180, 100, 1890. .
2 44100, 12%00. 180, 4100, 15674, -
3 15000, 62200, 0. 1600, =848,
4 28400, 45000, 36400, 2600, 45925, :
7 2700, 300, 34580, 100. 37284, p
HOUSTON 1 7700, 300, 180, 100, 1890,
2 44100, 12%00. 180, 4100, 15674,
2 15000, 6200. 0. 1600, 5848,
4 28400. 6000, 346400, 2400, 45925,
7 2700, 300. 36%80., 100, 37284,
NEWARK 1 7700, 300. 180, 100, 1890. "
2 44100, 12%00, 180. 4100, 154674,
3 15000, 6200, 0. 1600, 848,
4 28400, 4000, 36400. 2600, 45925,
7 2700, 300. 34%80. 100, 37284,
MINNEAFPOLIS 1 7700, 300, 180, 100, 1890,
2 44100, 12%00, 180, 4100, 15674,
3 15000, 6200, 0. 1400, 5868,
4 28400, 4000, 36400, 2600, 45928,
- 7 2700. 300. 36580, 100. 37284, E:
(continued)
.- REPORT 15 - (continued)
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ORANGE COUNTY

MILWAUKEE

WASHINGTON

N DW= B W

15000.
28400.

15000,
28400,

7700,
44100,
15000.
28400,

1000,

2700,

REPORT 15 -

6200, 0.
6000, 36400,
6200, 0.
6000, 36400,
300, 180,
12%00. 180.
62000 0.
6000, 34400,
0. 00
300, 34%80.
(continued)
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1600.
2600.

1600,
2600.

100,
4100.
1600,
2600,

100.

100,

5868,
45925,

5844,
4592%.,

1890,
15674,
5848,
45923,
301,
37284,

A

i
i sy il
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FEDERAL REGIONAL OFFICES,

cIry
BOSTON

ciry

FPHILADELPHIA

cIvy
NEW YORK

cITY
ATLANTA

CITy
CHICAGO

cIvy

DaALLAS

CIvY
KANSAS CITY

DOWNLINK COSTS BY CITY

CAPITAL
8700.
PEAK HR
1040.
CAPITAL
8700,
PEAK MR
1040,
CAPITAL
8700,
PEAK HR
1040,
CAPITAL
8700.
PEAK HR
1040,
CAPITAL
8700.
FEAK HR
1040,
CAPITAL
8700.
PEAK HR
1040.
CAPITAL
7700.
FEAK HR
O.

INSTALL
300,
OFFPK HR
1300,
INSTALL
300,
OFFFK HR
1300.
INSTALL
300.
OFFPK HR
1300.
INSTALL
300,
OFFFPK HR
1300,
INSTALL
300,
OFFPK HR
1300,
INSTALL
300.
OFFFK HR
1300.
INSTALL
300,
OFFFK HR
1300.

c-27

LEASE
360.
ORGNZTN

2.

LEASE

360.
ORGNZTN

2.

LEASE

360,
ORGNZTN

2.

LEASE

360,
ORGNZTN

2.

LEASE

360,
ORGNZTN

2

LEASE
340,
ORGNZTN

-

LEASE
180.

ORGNZTN
1.

REPORT 16 - DOWNLINK COSTS BY CITY

TOP 20 SMSA’S -~ COST ALLOCATION CASE

OtMiA

200,

otMLA

200,

otmMtA
200,

OtMsA
n00.

OtMtA

200,

e} LT

200.

osMtA
100.

ANNUALIZED

2372,

ANNUAL IZED
2372,

ANNUALIZED
2372,

ANNUALIZED

2372,

ANNUALIZED

2372,

ANNUALIZED

2372,

ANNUALITED
1890.

(continued)




cITY CAPITAL INSTALL LEASE OSMRA ANNUALIZED
DENVER 7700, 300, 180, 100, 1890.
PEAK HR OFFPK HR  ORGNZTN

0. 1300, 1,
CIvY CAFITAL INSTALL LEASE OtMRA ANNUALIZED
SAN FRANCISCO 8700, 300. 3460, 200, 2372,

PEAK HR OFFFn HR  ORGNZTN

1040, 1300. 2,
cIvy CAPITAL INSTALL LEASE OSMSA ANNUALIZED
SEATTLE 8700. 300, 360. 200, 2372,

PEAK HR OFFFK HR  ORGNZTN

1040, 1300. 2.
CI1Ty CAFITAL INSTALL LEASE O8MRA ANNUALIZED
LO8 ANGELES 7700. 300. 180, 100, 18%0.

FEAK HR OFFPK HR  ORGNZTN

10‘0. OO 1.
cITY CAFPITAL INSTALL LEASE O%M'A ANNUALIZED
DETROIT 7700, 300, 1680, 100. 1690,

FEAK HR OFFPK HR ORGNZTN

1040. 0. 1,
CITY CAFPITAL INSTALL LEASE O8M3A ANNUALIZED
PITTSBURGH ?77¢0. 30¢. 180, 100. 1890.

FEAK HR OFFPK HR ORGNZTN

1040. 0. 1.
CITY CAPITAL INSTALL LEASE O8M&A ANNUALIZED
sT. LOUIS 15000, 6200. 0. 1600. 5848,

PEAK HR OFFFK HR  ORGNZTN

1040, O 1.
CITYy CAPITAL INSTALL LEASE OtMEA ANNUALIZED
RALTIMORE 7700, 300. 180, 100, 1890,

PEAK HR OFFFK HR ORGNZTN

1040, 0. i,
{continued)
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CiTY
CLEVELAND

CIvTY
HOUSTON

cItY
NEWARK

CITY
MINNEAFPOLIS

CITY

ORANGE COUNTY

CITy

MILWAUKEE

CITy
WASHINGTON

DOWNL INK TOTAL

CAPITAL
7700,
PEAK HR
1040,
CAPITAL
7700,
PEAK MR
1040,
CAPITAL
7700,
PEAK HR
1040,
CAPITAL
7700.
PEAK HR
1040,
CaPITAL
15000,
PEAK HR
1040.
CAFITAL
15000.
PEAK HR
1040,
CAPITAL
1000.
FEAK HR
1040,

192400,

INSTALL
300.
OFFPK HR
Q.
INSTALL
300.
OFFPK HR
0.
INSTALL
300.
OFFPK MR
0.
INSTALL
300.
OFFFK HR
0.
INSTALL
6200,
OFFFK HR
Q.
INSTALL
4200,
OFFFK HR
0.
INSTALL
9.

OFFFK HR
0.

24000,

LEASE

180.
ORGNZTN

1.

LEASE

180,
ORGNZTN

1.

LEASE

180.
ORGNZTN

1.

LEASE

180.
ORGNZTN

1.

LEASE

0.
ORGNZTN

1.

LEASE

0.
ORGNZTN

1.

LEASE

0.
ORGNZTN

1.

4680,

REPORT 16 (continued)
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OtMiA

100,

OMtA
100,

otnta
100,

OsMEA
100.

otMtA

1600,

otMtA
1600.

OsMEA
100,

?%00.

ANNUALIZED
1890,

ANNUALIZED
18%0.

ANNUALIZED
1890,

ANNUALIZED
1890.

ANNUALIZED
$848.

ANNUALIZED
2648,

ANNUALIZED
301.

55782,

)




FEDERAL REGIONAL OFFICES,

cIty

BOSTON
PHILADELPHIA
NEW YORK
ATLANTA
CHICAGO
DALLAS
KANSAS CITY
DENVER

SAN FRANCISCO
SEATTLE

LOS ANCGELES
DETROIT
PITTSBURGH
8T. LOUVIS
BALTIMORE
CLEVELAND
HOUSTON
NEWARK
MINNEAFOLIS
ORANGE COUNTY
MILWAUKEE

NOURS
LEVEL UTIL.

2 8
2 S
2 S
2 8.
2 S
2 S,
2 2.
2 2
2 5.
2 S
2 2
2 2
2 2,
2 2.
2 2.
2 2
2 2.
2 2
2 2.
2 2.
2 2.

TOP 20 SMSA'S -- COST ALLOCATION CASE

TALKDACK SYBTEM LEASE COSTS
TO WASHINGTON

DIST

394,
123.
202.
Sa1.
S04,
1182,
941,
1488,
2434,
2321,
2293,
395.
190,
708.
35.
304,
1217,
1v7.

WATS COSTS
INSTALL LEASE

30,
30,
30.
30,
30,
30.
30.
30,
30.
30.
30.
30,
30,
30.
30,
30.
30.
30.
30.
30.
30.

141,
141.
141,
141,
141,
141.
108,
1038,
141,
141,
%6.
6.
%6.
96.
9é.
96.
96.
96.
96.
95,
96.

PRIVATE LINE

INSTALL LEASE
60, 420,
60, 279,
60, 320.
60, 497,
60. 524,
60, 830,
60, 704,
60. 989,
40, 1481,
60, 1422,
60, 1407.
40, 420,
60. 314,
60, 3583,
60. 233,
60. 373,
60, 840,
60. 3186,
60. 493,
40. 1401.
60, T4%,

REPORT 17 - TALKBACK SYSTEM LEASE COSTS
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DIRECT
INSTALL

40.
40,
40,
40.
40,
40,
40,
40.
40,
40,
40,
40.
40,
40,
40.
40.
40.
40,
40,
40.
40.

DIaL
LEASE

140,
140,
140,
140,
140,
140,
78.
h N
140,
140,
62,
62,
62.

BEST

bop
boD
bop
uop
boD
voD
jddd
bod
0oD
o
g
oD
bob
oD
pop
oop
Lop
ooD
pop
oD
DLD

)

]
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FEDERAL REGIONAL OFFICES» TOP 20 SMSA'S =-- COST ALLOCATION CASE

UPLINK

1 FEDERAL OFFICES
2 SMBA‘S

TOTAL

DOWNL INK

1 FEDERAL OFFICES
2 SM8A‘S

TOTAL

VOICE TALKPACK

1 FEDERAL OFFICES
2 SMBA’S

TOTAL

ADMINISTRATIVE

1 FEDERAL OFFICES
2 SM8A’S

TOTAL

TOTAL NETWORK

1 FEDERAL OFFICES
2 SMSA‘S

TOTAL

NETWORK COST ALLOCATION

CAFPITAL

1431635,
255638,

398800,

$0200.
142400,

192600.

87.
218,

30%.

0.
.

0.

1934%2.
398253,

S91709.

INSTALL

36617,
65383,

102000,

1800,
22200.

<4000,

2‘00
600.

840.

$3313.
106667,

160000,

21990,
194850,

2086840,

LEASBE

162500,
290160,

452660,

1800.
2880,

4680.

8611,
14976,

23587,

0
0.

0.

172911.
306016,

480927,

REPORT 18 - NETWORK COST ALLOCATION
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O8MEA ANNUALIZED

72%16. 271206,
129404, 404266,
202000, 7295472,

1000. 13268.
4500. 42514,
7%00. 95782,
Q. 8677,
0. 15141,
0. 238186.

28323, 39069,

56647, 78139,

8%000. 117208.
101849, 332221,
192691, 620040,
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1
3
!
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FEDERAL REGIONAL OFFICES»

UPLINK
DOWNLINK

VOICE TALKBACK
ADMINISTRATIVE

TOTALS

ANNUAL. IZED COST

CAFPITAL
EXPENDITURES

398800.
192600,

305.
0.

591705,

119112,

OVERALL COST SUMMARY

PLANNING AND
INSTALLATION

102000,
24000,
840.
160000,

286840,

57742,

ANNUAL
LEASE

452660,
4480,

23587,
0.

480927,

480927,

TOF 20 SMSA’S -- COST ALLOCATION CASE

ANNUAL
OtMEA

202000.
7500,

0.
85000.

294500,

294500.

EFFECTIVE YEARLY COSTS FOR 8 YEAR», 12.00 FERCENT AMORTIZATION ---

REPORT 19 - OVERALL COST SUMMARY

c-32

ANNUAL IZED
cosT

755472,
55782,

23818,
117208,

952281,

?52281.

$ 952281,
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FEDERAL REGIONAL OFFICES AND TOP 20 SMSA’S

UPLINK CITIES--EARTH STATIONS WITHIN 15

CALL SIGN

LICENSEE

KXXXXEXXXRAEX WASHINGTON

WHM4Z
WE74

NATIONAL CABLE SATELLITE CORP.
AMERICAN SATELLITE CORPORATION

DOWNLINK CITIES-~EARTH STATIONS WITHIN 15

CALL SIGN

LICENSEE

KRRRRRXARRRXRX BOSTON MA

wus?
WT2S
Wwazo
WH23

WARNER CABLE CORF.

NEW BOSTON TELEVISIONs, INC.

WARNER CABLE CORP.,

THE CHRISTIAN BROADCASTING NETWORK:.

ARERAXARRXXRE PHILADELFHIA PA

wxa2
wr2e
w830
waz2
wase
Wa4?
wePS8
WKS1
WK37
WJ94
WwJeli
WJ6S
WE22

SOUTHEASTERN CABLEVISION» CO.
AMERICAN CABLEVISION OF PENNSYLVANI
CITY LINE ASSOCIATES

WPHL-TV, INC,

GLOUSTER COUNTY CATV ASSOCIATES
TELECABLE OF SPRINGFIELD» INC.
COMCAST CORPORATION

CPI SATELLITE TELECOMNUNICATIONS, I
ULTRACOM OF DELAWARE VALLEY» INC.
CABLE SYSTEMS» INC.

BLUE RIDGE CABLE TELEVISIONs INC.
MAPLE SHADE CABLE CO.» INC.

RADIO BROADCASTING COMFANY

MILES AND LICENSED 10

CITY

BREN MAR
GREENBELT

MILES AND LICENSED TO

CITY

SALEM
ROSTON
MEDFORD
BOSTON

ASTON TOWUNSHIFP
CHESTER
PHILADELFHIA
PHILADELFHIA
WOODBURY
FLOURTOWN
WILLOW GROVE
UFFER DARBY
MARPLE TOWNSHIFP
AUDUBON
STROUDSRURG
MAFLE SHADE

FHILADELFHIA

REPORT 20 - EARTH TERMINAL REPORT

c-33

STATE

va
MD

STATE

L]

MA

MA
MA

FPA
FA

FA

NJ
PA
PA
PA
FA
NJ
FA
NJ

FA

FOINT TO KS30

SERVICE SIZE

DFSFESFTR 0100

DFSFESCTR 0100

POINT TO KS30

SERVICE SIZE

DFSFESFRO 0050
DFSFESFRO 0100
DFSFESFRO 0050
DFSFESFTR 0100

DFSFESFRO 00350
DFSFESFRO 0050
DFSFESPRO 0050
DFSFESPRO 0045
DFSFESFRO 0045
[FSFESFRO 0045
UFSFESFRO  00%0
DFSFESCRO 0060
DFSFESPRO 0043
DFSFESFRO 0050
DFSFESPRO 0045
DFSFESFRO 0050
DFSFESCRO 0050

(continued)
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RXERXKERRNREN NEW YORK NY

% WZ21 CABLEVISION OF BAYONNE BAYONNE NJ DFSFESPRO 0045
g WU34 CABLESYSTEMS OF NEW JERSEY BERGENFIELD NJ DFSFESPRO 0045
é WS24 SUBURPAN CABLEVISION EAST ORANGE NJ DFSFESPRO 0050
3 WLS? TELEPROMPTER CORF. MANHATTAN NY DFSFESPRO 004S
KRKKKKKXRRXXX ATLANTA gA
WU7S STORER BROADCASTING COMPANY ATLANTA GA [FSFESPRO 0050
WR87 CLAYTON COUNTY CABLE COMMUNICATIONS CLAYTON GA DFSTESPRO 0050
WR?7? WOMETCO CABLE TV OF GEORGIA» INC. MAFLETON GA DFSFESFRO 0050
WM4B CABLE MOLDINGS OF GEORGIAs INC. DBA SMYRNA GA DFSFESFRO 0050
WL91 COX CARLE COMMUNICATIONS,» INC. ATLANTA GA DFSFESPRO 0050
WK35 DEKALER CABLEVISION CORFP., DECATUR GA DFSFESFRO 0050
WH25 THE CHRISTIAN BROADCASTING NETWORK» ATLANTA GA DFSFESPRO 0100
WG73 UNITED CABLEVISION CORP CHAMBLEE GA DFSFESFRO 0S00
WD34 RCA AMERICAN COMMUNICATIONS» INC. ATLANTA GA DFSFESCTR 0100
KEXKRXKKKKXKX CHICAGO L
WX83 CABLEVISION OF CHICAGO FOREST FARK IL DFSFESPRO 0045
W@40 WGN CONTINENTAL BROADCASTING CO. CHICAGO IL DFSFESPRO 0100
WL?S TELEPROMPTER CORP. CHICAGO IL DFSFESCRO 0045
KXXKRKKKKKKKR DALLAS T
KZ24 SILVER SCREENs INC. DALLAS TX DFSFESPRO 0045
KX&49 SAMMONS COMMUNICATIONS, INC. DUNCANVILLE TX DFSFESPRO 0050
KW98 VIDED INTERNATIONAL PRODUCTIONS» IN DALLAS TX DFSFESPRO 0050
KU37 STORER CABLE TV OF TEXAS» INC. GARLAND TX DFSFESPRO 0050
KT49 SAMMONS COMMUNICATIONS,» INC. UNIVERSITY PARK TX DFSFESPRC 0043
KRSé CABLESYSTEMS OF ADDISONs INC. ADDISON TX DFSFESPRO 00350
KRS2 STORER CABLE TV OF TEXAE- INC. GRAND PRAIRIE TX DFSFESFRO 00%0
KGB4 THE CHRISTIAN BROADCASTING NETWORKs DALLAS TX DFSFESPRO 0100
(continued)

REPORT 20 - (continued)
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ERRERATRRARRE KANSAS CITY MO

KZ43
KZ32

KZ31

-KZ28

KYS3
KYS4
KL20
KJ2s
KG43
KF38

HI-NET COMMUNICATIONS: INC.
AMERICAN CABLEVISION OF KANSAS CITY
AMERICAN CABLEVISION OF KASAS CITY,
AMERICAN CABLEVISION OF KANSAS CITY
HI-NET COMMUNICATIONS: INC.

HI-NET COMMUNICATIONS» INC.

SIX STAR CABLEVISION MANAGEMENT COR
JACKSON COUNTY CABLE SYSTEMS
CLAY-PLATTE HOME THEATRE: INC.
TRANSPONDER CORPORAT ION

KRXXAAKXRAXERX DENVER co

K242
KV31
KUSo
KT43
KP?77
KJ99
KG?7S

HI-NET COMMUNICATIONS. INC.

JAC COMMUNICATIONS ASSOCIATES
UNITED CABLE TELEVISION CORP. DBA M
PUBLIC SERVICE SATELLITE CONSORTIUM
TRINITY BROADCASTING OF DENVER, INC
COMMUNITY TCI OF COLORADO,» INC.
AMERICAN TELEVISION AND COMMUNICATI

ARXKKRRXAAXXE SAN FRANCISCO Ca

KX30
KX29
KK8é
KH91

HI-NET COMMUNICATIONS, INC.
HI-NET COMMUNICATIONS, INC.
ATHENA CABLEVISION CORP.
WESTERN TV CABLE

ARXXRKKERXXRX SEATTLE WA

KYSO
KY49
KX73
KW96
KP48
KM61

HI-NET COMMUNICATIONSy INC.

HI-NET COMMUNICATIONS,» INC.

OLYMPIC TV CABLE, INC.

TELE-VUE SYSTEMS, INC. DBA VIACOM
TRINITY BROADCASTING OF SEATTLE,» IN
NATION WIDE CABLEVISION» INC.

KANSAS CITY TOWE
KANSAS CITY
KANSAS CITY
KANSAS CITY
KANSAS CITY~-NE
MISSION

KANSAS CITY
INDEPENDENCE
PARKVILLE
KANSAS CITY

DENVER COLORADO
DENVER

DENVER

MORRISON

DENVER
LAKEWOOD
ENGLEWOOD

SAN FRANCISCO-uH
OAKLAND-METRO Al
RICHMOND

S. SAN FRANCISCO

SEATTLE BOEING F
SEATTLE-TACOMA A
FORT ORCHARD
SEATTLE

SEATTLE
BREMERTON

REPORT 20 - (continued)
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KS
MO

MO
MC
Mo
K8
KS
MO
MO
KS

co
co
co
co
co
co
co

CA
ca
CA

WA
WA
Wa
Wa

DFSFESPRO
DFSFESPRO
DFSFESPRO
DFSFESPRO
DFSFESFRO
DFSFESFRO
DFSFESFRO
DFSFESPRO
DFSFESFRO
DFSFESCTR

DFSFESFRO
DFSFESPRO
DFSFESPRO
DFSFESPTR
DFSFESFRO
DFSFESFRQ
LFSFESFRO

DFSFESFRO
DFSFESPRO
DFSFESFRO
DFSFESPRO

DFSFESFRO
DFSFESFRO
DFSFESFRO
DFSFESPRO
DFSFESFPRO
DFSFESPRO

0050
00%0
0050
00%0
0050
0050
0045
0040
00%0
0100

0044
0050
0041
0110
0050
0050

0044
0046
0050
0045

0046
0044

0050
0050
0050

(continued)




RXEXRXRAXXANE LOS ANGELES CA

KZ48 HI-NET COMMUNICATIONS» INC. LOS ANGELES-AIRP
KU38 R F W SATELLITE SERVICES HOLLYWOOD
KR4S SIX STAR CABLEVISION MANAGEMENT COR INGLEWOOD

: KRS3 KT8 CORP. DBA KINNELOA TELEVISION S FASADENA

| KR30 SAMMONS COMMUNICATIONSs INC. GLENDALE
KQ?7 THE CHRISTIAN BROADCASTING NETWORK, LOS ANGELES
KL7?6 DOUGLAS TELEVISION COMPANY: INC. PAYSON
KL47 KING VIDEOCARLE COMPANY LOS ANGELES
KJB86 SPANISH INTERNATIONAL COMMUNICATION HOLLYWOOD
KG94 THETA CABLE OF CALIFORNIA SANTA MONICA
KG?72 RCA AMERICAN COMMUNICATIONSs INC. PASADENA
KEXKRAKKEXKRX DETROIT MI
WXB8%5 COX CABLE COMMUNICATIONS» INC. ST. CLAIR SHORES
WXé9 RCA AMERICOM SOUTHFIELD
WX56 THE CHRISTIAN BROADCASTING NETWORK, DETROIT
WUB0 CONTINENTAL CABLEVISION OF MACOMB  ROSEVILLE
WU61 HI-NET COMMUNICATIONSs INC. LIVONIA
WV60 HI-NET COMMUNICATIONS, INC. WARREN
WH30 GREATER STAR LINK CORF. DETROIT
XRXKXKKXKXXAX PITTSBURGH Fa
W261 WESTINGHOUSE BROADCASTING CO. ALLISON PARK
WX84 AMERICAN CARLEVISION OF MONROEVILLE MONROEVILLE
WU73 ANTHONY MANCINI FITTSBURGH
WVU70 ANGELO VALENT CABLE TV OAKDALE
W831 CENTRE VIDED INC. PENN HILLS TWP
WR27? WESTERN PENNSYLVANIA CHRISTIAN BROA WALL BOROUGH
WG87 BAISLEY TV & CABLE CO.» INC. CANONSBURG

REPORT 20 - (continued)
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Ca
CA
cA
CaA
Ca
CA
Az
ca
CA
CA
ca

MI
MI
MI
MI

MI
MI

MI

PA
PA
PA
PA
PA
PA
PA

DFSFESPRO
DFSFESFPTR
DFSFESPRO
DFSFESFRO
DFSFESPRO
DFSFESPRO
DFSFESPRO
DFSFESPRO
DFSFESPTR
DFSFESPRO
DFSFESCTR

DFSFESPRO
DFSFESDRO
DFSFESFRO
DFSFESPRO

DFSFESPRO
DFSFESFRO

DFSFESCTR

DFSFESCTR
DFSFESFRO
DFSFESPRO
DFSFESFRO
DFSFESPRO
DFSFESPRO
DFSFESPRO

0050
0100
0048
0045
0043
0100
0050
0050
0100
0045
0100

00350
0070
0050
0050

0050
0050

0100

0100
0050
00446
00350
0050
0060
0045

{continued)
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EXERERTRRRXRE ST. LOUIS - MO

% KZ26 HORIION COMMUNICATIONS CORP. OF HAZELWOCD MO DFSFESPRO 0050

§ KY?4 HI~-NET COMMUNICATIONS» INC. CLAYTON MO DFSFESPRO 0050

KYS2 HI-NET COMMUNICATIONS, INC. 8T. LOUIS-NO. MO DFSFESPRO 0050

KV60 EVANS BROADCASTING CORP. SHREWSBURY MO DFSFESPRO 0050

KU®4 THE CHRISTIAN BROADCASTING NETWORK: ST. LOUIS MO DFSFESPRO 0050

KJ37 CINEMA 8 PRODUCTIONSINC. ST LOUIS MO DFSFESPRO 0045
KEXXRRREXERRX BALTIMORE MD

WK31 HOWARD CABLE TELEVISION ASSOCIATES, ELLICOTT CITY MD DFSFESPRO 0050

WJ49 CALVERT TELECOMMUNICATIONS CORP. CANTONSVILLE MD DFSFESPRO 0050

WH3? GENESEE PROPERTIES ANNA ARUNDEL MD DFSFESPRO 0045
XRREXXRRKKXEX CLEVELAND OH

i WT44 STORER BROADCASTING CO. PARMA OH DFSFESFRO 0050

WP&S COX CABLE COMMUNICATIONS» INC, PARMA OH DFSFESFRO 0050

WB?& TELERAMA» INC, BEACHWOOD OH DFSFESPRO 0600
KXRARXEERKXAK HOUSTON T

WE79 GULF COAST-BELLAIR CABLE TELEVISIO BELLAIRE TX DFSFESPRO 0060

Kv48 WESTLAND CATY, LTD. HOUSTON TX DFSFESFRO 0070

KRS1 VIDED VISTA NORTH HOUSTON TX DFSFESFRO 0046

KR40 VIDED VISTA WEST HOUSTON TX DFSFESPRO 0046

KJ32 MULTIPOINT-TEXAS COMPANY HOUSTON TX DFSFESFRO 0045
EEEXXEARXXRKE NEWARK NJ

WZ21 CABLEVISION OF BAYONNE BAYONNE NJ DFSFESPRO 0045

WS24 SUBURBAN CABLEVISION EAST ORANGE NJ DFSFESPRO 0050
REXEXXKXEXXRE MINNEAPOLIS MN

KX31 HI-NET COMMUNICATIONS, INC. BLOOMINGTON CENT MN DFSFESPRO 0044

KU4S UNITED TELEVISIONs INC. EDINA MN DFSFESPRO 00350

KT98 NORTHERN CABLEVISION, INC. ST, LOUIS PARK MN DFSFESPRO 0050

KN70 NORTHERN CABLEVISIONs INC. BLOOMINGTON MN DFSFESFRO 0050

KKé4 FIRST TELEVISION CORP. FRIDLEY MN DFSFESCRO 0050

{continued)
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ARREXXRKAKAXE ORANGE COUNTY CA
KZ44 HI-NET COMMUNICATIONS» INC.

RERRKRKEXERRE MILWAUKEE wI
WX98 HI=-NET CONMUNICATIONS» INC.

WX?74 HI-NET COMMUNICATIONS. INC.

WT41 WITI-TVs INC.

KX28 HI-NET COMMUNICATIONSs INC.

ARRARXRXXRANE WASHINGTON e
WU31 MARQUEE TELEVISION NETWORK» INC.
WM4Z NATIONAL CABLE SATELLITE CORF.

WH49? ARLINGTON TELECOMMUNICATIONS CORP.

WEB7 RCA AMERICAN COMMUNICATIONS» INC.

WE?4 AMERICAN SATELLITE CORPORATION

LONG BEACH

MILWAUKEE~WEST
MILWAUKEE-N.E.
BROWN DEER VILLA
MILWAUKEE-SO AIR

BETHESDA
BREN MAR
ARL INGTON
SUITLAND
GREENBELT

REPORT 20 - (continued)
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Ca

L)
Wl
Wi
wI

MD
vA
VA
D
MD

DFSFESFRO

DFSFESPRO
DFSFESPRO
DFSFESPRO
DFSFESPRO

DFSFESPRO
DFSFESPTR
DFEFESFRO
DFSFESCRO
DFSFESCTR

0050

0044
0046
0050
0046

0050
0100
0045
0110
0100

e aaeas




APPENDIX D

PROGRAM LISTINGS

This appendix presents the program listings for the Video Distribution
System Cost Model. The programs are presented in four sections. The first
three sections include the principal programs associated with each of the
three modules -- BUILD, MODEL, and EARTH. The last section includes the
general utility subroutines used by all three modules.
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SECTION 1. BUILD MODULE

Section 1 includes listings for the common area description, the main
program for the BUILD module, and the following subroutines:

COsT
PATH
CITY
RATE

:
=
4




¢
C
c

THIS 1§ THE COMMON AREA *INCLUDEDR' IN THE SCENARIO BUILLER AND
MODEL PROGRAME. THE FILE NAME I8 ‘COMBLK'.

INTEGERX2 NUELEMsNDELEMs NUINDX »NDINDX)NUCITY NUCITY ) NUPATH)NDPATH
COMMON NUELEM s NDELEMy NUINDXoNDINDXsNUCITY s NDCITY o NUPATH) NDPATH
INTEGERXZ NELEM(2) o NINDX(2)»NCITY(2)»NPATH(D)

EQUIVALENCE (NUELEM/NELEM(1))s (NUINDX,NINDX(1))

EQUIVALENCE (NUCITY'NCITY(1))» (NUPATHINFATH(1))

INTEGERXZ NUMORG»MAXUCS » MAXDCE » MAXUFA » MAXDFA» MAXUCT » MAXDET » BADT:
COMMON NUMORG » MAXUCS » MAXDCS » MAXUP A » MAXDFA » MAXUCT » MAXDCT » BADD
INTEGER®2 MAXCES(2) »MAXFA(2) 1 MAXCT(2)

EQUIVALENCE (MAXUCS»MAXCS(L1))s» (MAXUFA»MAXFA(L) )y (MAXUCT»MAXCT(L1 )
INTEGER®X2 UCITYV(10)»UCITYH(10)DCITYV(BO)»DCITYH(BO)

COMMON uCliTYV, UCITYH, DCITYV, DCITYM

INTEGERX2 NCHAR'NSTART»CONTCD» YESSNO»UPFDWN)FOSITN

COMMON NCHARNSTART »CONTCD» YESSNO» UPPDUWNIFOSITN

REAL%4 DDDCPH)DDDINS, DDDLES -EQPLIFPUTLES»PUTFIX»PVYTINSFVUTMIL
COMMON DDDCFH+DDDINS »DDDLESEGPLIFSVTLES PUTFIX PUTINS FUTHIL
REAL%4 DISCNT,»TLKCAF+WATINS»WATLES +WATCPH» WATMAX

COMMON DISCNT/»TLKCAP»WATING WATLES» WATCPM»WATMAX

REAL%4 UCSDAT(15+6+4),DCSDAT(301604)9GANDAD(A)

COMMON UCSDAT, DCSDAT, GANDAD

REAL%4 UCSHIN(LIZ)»DCSMINCIO0) yUCTXVL(I0+S) »DCTXVL(BO»T)

COMMON UCSMIN, DCSMIN» UCTXVL, DCTXVL

REALXS UDXWHT (&6)»DDXWHT(6)» TALKBK(B0»10) 9 XDATA(S)

COMMON UDXWHT» DOXWHT » TALKBK» XDATA N
LOGICAL®1 UCSCOD(15,2),DCSCOD(3I02)UCSNAM(15+20)DCESNAM(30,20)
COMMON Ucscob, DCSCOD, UCSNAM, DCSNAM
LOGICALX1 UCSPTH(19,10)»DCESPTH(30+20)UPTHCY(10+10)+DPTHCY(20,80)
COMMON UCSPTH, DCSFTH» UPTHCY» DPTHCY
LOGICALXL UCTNAM(10+16)DCTNAM(B80+14)USTCODC10+,2),DSTCON(EB0,2)
COMMON UCTNA# DCTNAM, USTCOD» p§TCoD
LOGICALXL INDATA(B8C., .RONAM(9,20) UCINDX(6+8)+DCINDX(6:8)

COMMON INDATA, ORGNAM» UCINDX, DCINDX

LOGICALXL UPTHNM(10+20) DPTHNM(20+20)»ARG(80)

COMMON UPTHNM, DP THNM» ARG

LOGICALXL UCTORG(10)»DCTORG(8O) +UCTCHN(L10),DCTLYL(80)

COMMON UCTORG» DCTORG, UCTCHN» DPETLVL

LOGICALXY TITLE(?2)

COMMON TITLE

o
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BUILDL.FTN /TR BLOCKS /WR
4 THIS I8 THE MAIN FROGRAM FOR THE MODEL
¢
C SUBROUTINE CALLS! READIN» CO8T» PATH» CITY» ARATE,» YESNG» RITOUT
c
C VARIABLES
-~
C MAXUCS - MAXIMUM NUMBER OF UPLINK COST INDEXES
g MAXDCES = DOWNL INK
L MAXUPA - MAXIMUM NUMBER OF UPLINK FATHS
g MAXDPA - DOWNL INK
€ MAXUCT = MAXIMUM NUMBER OF UPLINK CITIES
E MAXDCT - DOWNL INK
€ UCINDX = THE ‘FIXED’ UPLINK COST INDEX
C DCINDX - DOMWNL INK
€
0001 INCLUDE 'SYO:!COMBLK.FTN/NOLIST”
0039 DATA MAXUCE /1%/» MAXDCS /307 MAXUFA /10/9+» MAXDPA 20/
Q040 DATA MAXUCT /10/» MAXDCT /80/
0041 DATA UCINDX /77F osSH’ 57288 o 'X s8R0’ 'y 'E’' 28X’ "4 D7 923%x" '/
0042 c DATA DCINDX //F 98K 5 37,3587 ‘4 /%X’ 23R’ *2’E’»SX’ 4D’ 23%° *7/
C  OFPEN AND READ USER~SELECTED SCENARIO FILE
¢
0042 CALL READIN
0044 WRITE (1s%) ’‘SCENARIO TITLE I8...°
00AS WRITE (1,100 (TITLE(D)»Imi,?22)

0044 i0 FORMAT (‘0 »72AL1/)
0047 20 WRITE (1+.%) *DO YOU WANT TQ ENTER A NEW TITLE?

0046 CALL YEENOD
c YES NO ERR
0049 GO0 TO (30, S0, 20) YESSENO
00%0 30 WRITE (1.%) 'ENTER NEW SCENARID TITLE’
00 READ (1,40) (TITLE(I)+Im1,272)

0052 40 FORMAT (7241)

c
€ CALL SUBROUTINES TO EDIT COST, FATHs» CITY, AND RATE INFORMATION )
c N
0053 50  CALL COST
0054 CALL PATH |
0055 CALL CITY «
0056 CALL RATE i
¢ :
0057 100 WRITE (1,%)/D0 YOU HAVE ANY MORE MODIFICATIONS TO MAKE TO THE SCEN
2ARI0T’
ocse CALL YESNO 1
c YES NO  ERK
0059? G0 TC ¢ %0, 500+ 100) YESSNO

c
C SAVE MODIFICATIONS IN A NEUW SCENARIO FILE
<

0060 $00  CALL RITOUY

0061 8TOFP
0062 END
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FORTRAN IV=-PLUS v02-S1C 1
COST.FTN /TRIBLOCKSE /UK
0001 SUBRCUTINE COST

OO0 O00000O00O0000000ONOO0OO0HNOO00O00000O0ODO0O00O0NOOOO0

UPLINK OR DOWNLINK COBT ELEMENTS.

S1446100

10=JUN=-80

CO8T mMODULE
THE COST MODULE 18 USED TO ADD TO OR MODIFY DATA FOR THE

THE USER HAS THE CAPABILITY

FAGE ¢

TO DEFINE ADDITIONAL COST ELEMENTS» ADD DATA FOR TMEM» AND

INCLUDE THEM IN ONE Ok MORE PATHS.

COST ELEMENT DATA CONSIETS

OF CAPITAL» INSTALLATION: LEASE» AND OPERATIONS AND MAINTENANCE
COSTS FOR EACH COST ELEMENT ( PIECE OF EQUIPHENT OR NON-HARDWARE
COST UNIT) USED IN THE ANALYSIS.
MANY INDIVIDUAL ITEMS AS LONO AS THEY ARE ALWAYS COUNSIDERED TOGETHER.
THE USER ALSO HAS THE CAPARILITY TO SET UF A COST ALLOCATION

METMODOL

ooy.

ARRAY VARIABLES

ucscop
bescon

UCENAN
DCSNANM

UCSDAT
DCSDAT

UCSMIN
DCSMIN

UCSFTH
DCSPTH

ORGNAM

UCINDX
DCINDX

UDXWNT
DDXUWHT

CSTC D
CSMCMD

DOWNL INK

A SINGLE COST ELEMENT WAY CONSIST OF

2 CHARACTER UPLINK COST ELEMENT CODE

= 20 UUARACTER UPLINK COST ELEMENT NAME

DOWNLINK

= CAPITAL,» INSTALLATION, LEASE:, AND OMA COSTS FOR EACH UPLINK
COST ELEMENT AND COST INDEX

= MINIMUM LEASE CHARGE FOR EACHM UPLINK COST ELEMENT

DOWNL INK

= MATRIX OF COST ELEMENTS FOR EACH UPLINK PATH

DOWNL INK

DOWNL INK

- 20 CHAR NAMES OF MEMEER ORGANIZATIONS FOR ALLOCATING COSTS

= 8 CHARACTER COST INDEX NAMES FOR UPLINK

DOWNL INK

= WEIOHTING FACTORS FOR COST ALLOCATION OF UPLINK COSTS

DOWNL INK

= ARRAY OF COMMANDS FOR USE IN THE COST MODULE

SCALAR VARIADLES
NUELEM - NUMBER OF UPLINK COST ELEMENTS

NDELEM

- Do

WNL INK

NUINDX = NUMBER OF UPLINK COST INDEXES

NDINDX

DOWNL INK

ARRAY OF SUBCOMMANDS USED IN THE COST MODULE

UPPDUN = FLAG SET TO SPECIFY UPLINK OK DOWNLINK PROCESSING

XDAT»

XDATA = VARIABLES USED TO READ USER RESFONSE INTO

s bahs
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0002

0040
9041
0042
0043

0044

0048
Q044

0047

0048
0049

0050

0081
0092
0033
00%4
003S
0056
0057
0058

12146100 10=JUN=-80 Fagt 2

€ SUPROUTINE CALLS: OETTER» CODCHK, DISAFR, REPRTR
YESNO»  UPDOUN,» RDCOST» MATMOD

THIS ROUTINE CALLED BY! BUILD

INCLUDE ‘SYQICOMBLK.FTN/NOLIST’
LOCAL VARIABLES

OO0 00060

LOGICALEL NODFLGsCETCMD(S,»3)CEMCND(P,3)

REAL%4 PERs INFUT2 .

DATA PER /°PER ‘/

DATA CETSHMD //'E'+°A’s N »’D’9’L"
"'!’D’I'O'O't'v’f'v
’:""D”'D"‘L'!"'/

MT‘ C.HCND IOCc.oxo'lLo,aoc'vc:. N’y A 'R"'E'O
l.l.lN"ltd'lH)'lao':.;"D":Er'lxo’
l".l'v,l'l.l‘l'inl'l“l"ni"”'.lx'/

c
gCCCCCCCCCCCCCCCCCCCCCCCCC
g ASK FOR COST INFORMATION

GUN wN

ECCCCCCCCCCCCCCCCCCCCC&CCC

10 WRITE (1+% )°'DO YOU HAVE COST INFORMATION TO ENTER?
CAaLL YESNOD
YES NO ERR
'

G0 TO(S0:950:10) YESSNOD
c
gCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C COST INFORMATION PROCESSING

c
gecececceceecceccceccccccccococe
c
0 WRITE ( 1o2 ) ‘DO YOU WANT TO CHANGE YOUR COST ALLOCATION?
CALL YESNO
YES NO ERK
00 TO (20+97+50)+YESSND
c

gCCCCCCCCCCCCCCCCC:CCCCCCCCCCCCCCCCCCCCCCQCCCCCCCCCCCCtCCCCCCCC
C COST ALLOCATION FROCESSING
€

gCCCCCCCCCC:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCtCCCCCCCCCCCCC
20 NUMORG = O
7%

79 READ (1+.01%) C(INDATA(I): 11,80}
80 CALL OF:"ER

IF C ARG (.3 .NE. ‘37 ) GO TO 8%

IF (NUMORG.E0.O) WRITE(1+%) ‘WARNING: NO ORGANIZATIONS SPECIFIED.’

IF (NUMORG.EG.O) WRITE(1,»x) ‘COBY ALLOCATION IGNORED. -
o0 70 97

D-8
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0039 L H] IF (NCHAR.EG.0) GO TO 88

00490 IF (NUMORO.EQ.10) GO TO ¢S

Q041 NUMORG = NUMORG + 1

0062 DO 84 Je1,20

0043 ] ORGNAM(NUMORO,J) = ARG(J)
0044 s IF ¢ CONTCD .EQ. 0 » GC TO 7%

004% c IF ¢ CONTCD .NE. O ) OO0 TO 80
g T00 MANY MEMBERS
0064 zs WRITE (1.8) “ONLY 9 ORGANIZATIONS CaN BE SFECIFIED’

SCCCCCCCCCCCCCCCCCCCCCC:CCCCCCCCCCCCCCCCCCC
C ASK FOR UPLINK OR DOWNLINK FROCESSING
¢
gcccccccccccccccccccccccccccccccccccccccccc

0047 L 44 WRITE(1e%) DO YOU WANT TO EDIT UFPLINK OR " ... INK COET DATA?’
00469 WRITEC1.%) ‘(UP OR DOWN) '’
0049 CALL UPDOWN
0070 IF (UPPDUN.EG.J) GO TO *7
c
o ot o] o of o o o o o o ] o o o o o o o o o o o o o] o o o o of i o] od ofY o] SRR of o =l o] i o o o 1 1

¢

g HODIFY COST INDEXES

gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
0071 100 WRITE ( 1,2 ) ‘DO YOU WANT TO MODIFY COST INDEXES?’

0072 CALL YEBNO
c YES NO ERR
0073 G0 TO (120+300+100)» YESSNO

0074 120  NINDX(UPPDUN) = |

0078 122 WRITE (1:%) ‘ENTER NEW LIST OF COu™ IADEX NAMES'
0074 12%  READ (1+1010) (INDATA(I)sI=1.80)

0077 130  CALL OETTER

0079 IF ¢« ARG(L) .EG. 3’ ) GO TO 180

0079 IF (NCHAR.EG.O0) GO TO 138

0080 IF (NINDXCUPPDUN) .EG.6) 00 TO 145

0081 NINDX(UPPDUN) » NINDX(UPPDUN) + 3

0082 D0 133 J=is8

0003 1F (UPPDUN.EQ.1) UCINDX(NUINDX+»J) & aRG(J)
0084 IF (UPPDWN,E0.2) DCINDX(NDINDX.J) = ARG(J)

0083 133  CONTINUE
0084 130 IF « CONTCD .£G. O ) 00 TO 122

0087 . IF ¢ CONTCD NE. O ) 00 YO 130
1
g TOD MANY INDEXEZ INPUT

0088 145  WRITE (1.%) ‘ONMLY ¢ COST INDEXES CaN BE SPECIFIED’
=

ceeeeceeccceeececccecceecccccececeece
4
g ENTER COST INDEX WEIGHTING FACTORS




FORTRAN IV-PLUS v02-S1C 12:46:00 10=-JUN-80 FAGE 4
COST.FTN /TRIBLOCKS/WR

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

0089 150 IF (NUMORG.EQG.0) GO TO 280

0090 WRITE <1.x) "ENTER WEIGHTING FACTORS FOR COST INDEXES®
; 0091 ASSIGN 150 TO BADD
% 0092 G0 TO (152,160) »UPFDUWN
; 0093 152  WRITE (1,1200) (C(UCINDX(I-J)rJm1,8)»I=1sNUINDX)
] 0094 READ (1+X)ERR=170 ) (XDATA{I)»Im1,NUINDX)
: 009% DO 1SS I=1,NUINDX
0096 155  UDXWHT(I) = XDATA(I)
0097 G0 TO 280
o098 160 WRITE (1»,1200) ((DCINDX(Is»J)reJm1,8)sIm1)NDINDX)
0099 READ (1,%/ERR=170) (XDATA(I)+I=1»NDINDX)
0100 DO 145 I=1,NDINDX
0101 165 DDXWHT(I) = XDATA(ID)
0102 c 60 TO 280
g ERROR IN READ
0103 170 WRITE(1,%)°ERROR IN READING NUMERICAL DATA--PLEASE RE-ENTER’
0104 GO TO BADD
c
c
c

4 o o o of o o o o o o o o of o o ot o o o o i 0 o o ot d o ot o ] ] o o o o o ] o d o o o o o o 0 o o o o o ol o o ol o o o 4
geececeececeecceceeccceeceecceeeccecececececceccecccececcccceccececececccecceecce
c

€ COST COMMAND FPROCESSING

c

€Cccccccecocececcceeccceecececcecccccccecceccecccececceccccececcccceeccee
cccceecceeccccceccccceccetcccccccccececcccccccececcecceccceccceeccece

c

c

c
01035 280 WRITE ¢ 1»% ) ‘ENTER COST COMMAND’
0106 READ (1,1010) (INDATA(I)»I=1+80)
0107 CALL GETTER
o108 CALL CODCHK (3+ARG»S+CSTCMDYFPOSITN)

c

c EXI ADD DEL MOD LIS
0109 IF ( POSITN .NE. O ) GO TO (900+400,500+705,800)» FOSITN
0110 WRITE (1,%) ‘INVALID COST COMMAND
o111 WRITEC1»%x)’VALID COMMANDS ARE: EXI»ADD»DEL,MOD»LIS’
0112 c GO0 TO 280

(o o] o o o o o o o o ] o o o o ] o o o o o o o o o ] o o o o 4 o o] ] o ] f T o o o1 o o o o o o 3 0} o o] o Y o o o o1
1o od ot o o] ot o o o] o] of o {04 o of o1 o] o o4 i o o o] o] 1 o] o n{ m{ 3 o { o] 81 o] o] o] o] o 4 {4 o1 o} o] ] ] o o o of o] o] o] i i md w1 nd o o}
c

C ADD COST ELEMENT

c

gcceeceecececeeecececcceeeececeeeccecececceeceeecececeeeececcceeccececececcecece
ccceeccecceeceecececeeeeccecccccecccecccececcececcececccecacrececcececececcoceece

C
0113 400 UWRITE ( 1r.% ) "ENTER NEW COST ELEMENT JODE - 2 CHARACTERS'
0114 ASSIGN 400 TO BADD
0118 CALL RDCOST

D-10




FORTRAN IV=-PLUS V02-51C 12146100 10-JUN-80 FAGE S

COST.FTN /TRIBLOCKS/WR
0116 IF (NCHAR.EG.1.AND.ARG(1).EQ.’i’) GO TO 280
o117 IF ¢ FOSITN EQ. 0 ) GO TO 410
0118 405  WRITE (1,%x) ‘COST ELEMENT CODE ALREADY EXISTS’
o11¢ WRITE (1,%x) ‘USE A DIFFERENT CODE’
0120 GO0 TO BADD
c
: g ERROR =~ TOO MANY COST ELEMENTS
, 0121 410 IF (NELEM(UPPDWN) .LT. MAXCS(UPFDWN)) GO TO 415
0122 WRITE (1»%)’ONLY ‘»MAXCSCUPFDWN)»‘ COST ELEMENTS CAN RE SPECIFIED’
0123 c GO TO 280
€cccccececececeecceecceecececcececeecee
c
C ADD NEW ELEMENT CODE TO ARRAY
i CCCCLCLLeeeeeeeeeeeceeccceeeecececee
c
0124 415  NELEM(UPPDUN) = NELEMCUPPDWN) + 1
0128 NCSTE_ aNELEM(UPPDUWN)
0126 IF (NCSTEL .EG. MAXCSCUPPDWN)>
2 WRITE(1+%)“THIS IS THE LAST COST ELEMENT WHICH MAY BRE ADDED’
0127 416 DO 417 I=1,2
0128 IF (UPFDWN.EQ.1) UCSCOD(NCSTEL»I)=ARG(I)
0129 IF (UPPDWN.EQ.2) DCSTOD(NCSTEL»I)=ARG(I)
0130 417  CONTINUE
0131 IF ( MODFLG .EQ. 1 ) GO TO S23
c
ECCCCCCCCCCCCCCCCCCCCCC
C ADD COST ELEMENT NAME
c
cceeeceececeecocecceececce
c
0132 420 WRITE ( 1,x ) ‘ENTER NEW COST ELEMENT NAME’
0133 ASSIGN 420 TO PADD
0134 READ (1,1010) (INDATA(I)»I=1+20)
Q1338 CALL GETTER
0136 IF (UPPDWN.EQ.1) CALL CODCHK (20+ARG»MAXUCS »UCSNAM»FOSITN)
0137 IF (UPPDWN.EQ.2) CALL CODCHK (20,ARG»MAXDCSsDCSNAM/FOSITN )
0138 IF ( POSITN .EQ. O ) GO TO 430
0139 425  WRITE (1.x) ‘COST ELEMENT NAME ALREADY EXISTS’
0140 WRITE (1,%) ‘USE A DIFFERENT NAME’
0141 c GO TO BADD
LLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
c
C MOVE NEW NAME TO ITS ARRAY
c
cceceececececcecccceecceccecceecce .
c
0142 430 DO 429 J=1,20
0143 IF (UPPDWN.EQ.1) UCSNAM(NCSTEL,»J) = ARG(J)
0144 IF (UFFDWN.EQ.2) DCSNAM(NCSTEL J) = ARG(J)
0149 429  CONTINUE
0144 IF ( MODFLG .EG. 1 ) GO TO 523

D-11
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c

c

ECCCCCCCCCCCCCCCCCCCC

C ENTER COSTS FOR EACH COST INDEX - CAP» INS» LES» OMA
c

ccceeeeceececececceceec

¢

c
0147 WRITE ( 1»%x ) “COST INDEXES ARE: "
0148 IF (UPPDWN.EG.1) WRITE (1,1200) (C(UCINDX(I»J)» Jm1,8),Is1,NUINDX)
0149 IF (UPPDWN.EQ.2) WRITE (1,1200) ((DCINDX(I»J)» JU=1,8)+»Is1,NDINDX)
0150 432 ZngTE C $»% ) ‘ENTER CAPITAL COST (ENTER A VALUE FOR EACH COST IND
,I
01381 ASSIGN 432 TO BADD
0152 READ (1+%+ERR=170 ) (XDATA(I) »I=1sNINDXCUPPDWN))
0133 DO 434 J=1,NINDXC(UFPDUWN)
0154 IF (UPPDWN.EQ.1) UCSDAT(NCSTEL»Jrl) = XDATA(J)
0135 IF (UPPDWN.EQG.2) DCSDAT(NCSTEL»Jr1) = XDATA(J)
0156 334 CONTINUE

c
ccececceececccecececcececceececcee
c

g ENTER INSTALLATION COSTS
ccececeeceececcceceececcecccoeece
c

c
0157 440 WRITE ( 1»x ) ‘ENTER INSTALLATION COSTS~
0158 ASSIGN 440 TO BADID f
0159 READ (1»%+ERR=170 ) (XDATA(I)»I=1)NINDXCUPPDWN))
0160 D0 443 Js1,NINDX(UPPDWN)
0161 IF (UPPDWN.EQ.1) UCSDAT(NCSTEL,»J»2) = XDATA(J)
0162 IF (UPPDWN.EQ.2) DCSDAT(NCSTEL»Jr2) = XDATA(J)
0163 443 CONTINUE

c

c

cceeeccececceececcece

;
:
)
:
!
{
¥
!
L
!

c
C ENTER LEASE COSTS
c

gececeeececeeceeoes
0164 450 WRITE ( 1,Xx ) ‘ENTER LEASE COSTS’
0165 ASSIGN 450 TO BADD
0166 READ (1,%,ERR=170) (XDATA(I)»Iu1yNINDX(UPFDWN))
0167 DO 4S5 J=1,NINDXCUFFDWN)
0168 IF (UPPDWN.EQ.1) UCSDAT(NCSTEL,Js3) = XDATA(J) f
0169 IF (UPPDWN.EQ.2) DCSDAT(NCSTEL,J»3) = XDATACJ) ;
1 0170 455  CONTINUE
’ c
c
ccceceeececceececee
c

C ENTER OMA COSTS

D-12
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COST.FTN /TR {BLOCKS/WR
c
gCCCCCCCCCCCCCCCC
c
0171 445 WRITE (1s%x ) ‘ENTER OPERATIONS AND MAINTENANCE COSTS’
0172 ASSIGN 44% TO BADD
0173 READ (1,%,ERR=170 ) (XDATACI) +I=m1yNINDX(UFPDWN))
Q174 DO 470 J=m1,NINDX(UPPDUWN)
017% IF (UPPDUWN.EG.1) UCSDAT(NCSTEL»Js4) = XDATA(J)
0176 IF (UPPDWN.EG.2) DCSDAT(NCSTELsJr4) = XDATACJ)
0172 470 CONTINUE
c
gcceececececoeccececceoccececccecececcccececceeccee
c
c ENTER MINIMUM LEASE COST» IF APPLICABLE
c
iél-l.l.bbbl-LLCLLLLLLLLLLLCLLLLBLLLLLLLLl-bbbbbc
0178 471 WRITE (1,%) ENTER MINIMUM LEASE COST (IF APFLICABLE, OTHERWISE 0)
Q179 ASSIGN 471 TO RADD
0180 READ (1,%,ERR=170) XDATA(1)
0181 IF (UPPDWN.EQ.1) UCSMIN(NCSTEL) = XDATA(1)
0182 IF (UPPDWN.EQ.2) DCSMIN(NCSTEL) = XDATA(1)
0183 DO 475 I=1,NPATH(UPFPLWN)
0184 IF (UPPDUN.EG.1) UCSPTH(NCSTEL,»J) = 0
0185 IF (UPPDWN.EQ.2) DCSPTH(NCSTEL,»J) = 0
0186 475  CONTINUE
c
c
(o] o] o1 o ot ol o o] o] o o 1 o4 o{ o o o] 1 o od o 4 o1 o
c
c ENTER PATH INFORMATION
c
cccceeeecccecceecceccceceee
c
c
0187 480 WRITE ( 1,x ) ‘ENTER PATH NAMES TO WHICH THIS COST ELEMENT IS TO B
2E ADDED”
01886 J = UPFDWN 4+ 2
0189 CALL MATMODC(J»1sNCSTEL)
0190 IF ( MODFLG .EQ. 1 ) GO YO $23
0191 GO TO 280
c
[ 244 o4 od o] od of ot o] ] ] wl o{ o o1 o 0 o] o of ] ] o o] 3 o of o o o o o o] ] ot o o ] o o 1 o o o e ¢ ot o] o4 01 o1
{4 ol odad of ot nl o] nf o] ot of ] o] o o] ] o o o1 o] ] o 1 w3 o 2 { o o o o o o o o m{ {0 o o o o o o o o {03 o] o
c
C MODIFY COST ELEMENT
c
cgceceecececececececcccececoccccecceoecececececccecececceecceceeceece
11w of o3 el ot o ot of o o o1 o o] ot o of o ol o o o o ] o o o o o o o o o o {4 o 1 4 o o o o nt nf
c
0192 500 WRITE ( 1,x )’ENTER COST ELEMENT CODE TO HE MODIFIED’
0193 CALL RDCOST
0194 IF ¢ FOSITN .NE. 0 > GO TO 510
01995 WRITE (1,%) ‘COST ELEMENT CODE DOES NOT EXIST-
0196 GO TO 280

D-13
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0197
o198

0199

0200
0201
0202
0203
0204
020%
0206
0207
0208
0209

0210

0211
0212

0213
0214
0215
0216
0217
0218
0219
0220
0221
0222
0223
0224
22T
0226

/TR BLOCKS/WR

c
gececceecceceecececceeccece
c

c

ENTER MODIFIED CODE

c
gCCCCCCCCCCCCCCCCCCCCCC

S10

S20
S23

30

0OO0000OUuOO0N0

WRITE ¢ 1.x ) ‘COST ELEMENT TO BE MODIFIED IS:-

IF (UPPDWN.EG.1) WRITE(1,1020)
2 (UCSCOD(POSITN»J) 2 Jm1+2)» (UCSNAM(FOSITN» J) 1 J81+20)
IF (UPPDUN.EQ.2) WRITE(1+1020)
2 (DCSCOD(POSITN»J) »Jmls2) s (DCSNAMCPOSITNIJ) »J=1,20)

NCSTEL=POSITN

WRITE ¢ 1.%) “ENTER COST MODIFY SUBCOMMAND’
MODFLG = 0

READ (1,1010) (INDATA(I)sI=1,80)

CALL GETTER

CALL CODCHK (3+ARGr®»CSMCMD,POSITN )

IF ( POSITN .NE. 0 ) GO TO 530

WRITE (1»%x) *INVALID SURCOMMAND, ’

WRITE ( 1,1270)((CSMCMD(IrJ)rJm1+13)r1m1»9)
G0 TO S23

BRANCH TO MODIFY COST SURCOMMAND

CAP INS LES OMA COD NAM ADD REM EXI
GO TO (S540r35401340+540162004640+660,6809280)FOSITN

gcceecceeccceecceoccccecececeocceccceocececceccceececee

MODIFY CAPITAL, INSTALL, LEASE» OR O+M COSTS

154 o of o o] of ¢ of ot ot o o1 o] o] af o ¥ ¢ o o1 o1 o1 o] o1 of 1 o] w{ { f {1 o s o1 of o { n{ a1 o{ o o o7 o4
c

c
S40
S41

549

SS0

560

OO0

GO TO (S41,561)»UPPDWN

WRITE (1,1210) (INDATA(J)»J=193) s CUCSCOLCNCSTEL»J)»Jm192)
2 CUCSNAM(NCSTEL»J) v J=1»20)

IF (NUINDX.GE.2) WRITE(1,1220) (PERs, J=2,NUINDX)

WRITE (1,1230) ((UCINDX(I»J)oJm1,8)sIm1yNUINDX)

WRITE (1+1240) (UCSDAT(NCSTEL »JsFOSITN) »J=1,NUINDX)

WRITE (1,1280)

WRITE (1,%X) ‘ENTER CHANGE -N»VALUE OR 000 TO END”
ASSIGN S4% TO BADD

READ (1»%/ERR=170) K/yINPUT2

IF (N.LE.O) WRITE(1+,1240) (UCSDAT(NCSTEL»JsFPOSITN)»J=1)NUINDX)

IF (K.LE.0) GO TO 323

IF (K.LE.NUINDX) GO TO %40

WRITE (1,1250) X

GO TO S48

UCSDAT(NCSTEL »K,POSITN) = INPUT2
GO TO %4S

DOWNLINK MODIFY

D-14
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COST.FTN

0227

o228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
023%
024¢C
0241

0242
0243
0244
0245
0246
0247

0248
0249
0250
0251
0232
0253
0254
0255
0256

0257
0258

S61

S48
$70

580
c

/TRIBLOCKS/WR

WRITE (1,1210) (INDATACU) rJm1+3) 9 (DCSCODINCSTEL Y J) 1 Jm1,y2
2 (DCSNAM(NCSTEL » J) v Jm1,20)

IF (NDINDX.GE.2) WRITE(1,1220) (PER» .m2,N" INDOX)

WRITE (1,1230) ((DCINDX(Ir»J)rJmls3)»ImisNDINDX)

WRITE (1,1240) (DCSDAT(NCSTEL»JsPOSITN.»Jul/NDINDX)
WRITE(1,1280)

WRITE (1»%) ‘ENTER CHANGE - NyVALUE OR 020 TO END’
ASSIGN S4% TO BADD

READ (1,%,ERR=170) K/»INPUT2

IF (K.LE.Q) WRITE(1+1240) (DCSUAT(NCSTEL»JrPOSITN) » =1 NDINDX)
If (K.LE.O) GO TO 523

IF (K.LE.NDINDX) GO TO %80

WRITE (1,1250) K

G0 TO Sé4S

DCSDAT(NCSTEL XK»POSITN) = INPUT2

GO TO SéS

c
cceecccececececccceceecccecee
c
C MODIFY COST ELEMENT COLE
c

gCCCCCCCCCCCCCCCCCCCCCCCCC

¢
620

c

WRITE ¢ 1,x ) ‘ENTER NEW COST ELEMENT CODE’
ASSIGN 620 TO BADD

CALL RDCOST

IF (POSITN.NE.O) GO TO 409

MODFLG=1

G0 TO 416

LLLLLLLLLLLLLLLLLLLLLLLLLG
c

C MODIFY COST ELEMENT NAME
c
ccceceecceccecccceceecceceee
c

440

WRITE C 1,% ) ’‘ENTER COST ELEMENT NAME (20 CHARACTERS MAXIMUM)‘
ASSIGN 640 TO BADD

READ (1,1010) (INDATA(I)»I=1,89)

CALL GETTER

IF (UPPDWN.EQ.1) CALL CODCHK (20,ARG»MAXUCS»UCSNAM,FOSITN)

IF (UPPDUN.EQ.2) CaLlL CODCHK (20,ARG»MAXDCSsDCSNAMy»FOSITN)

IF (POSITN.NE.O) GO TO 42%

MODFLG=1

G0 TO 430

c
{541 o ot o] ] of of o} o] o1 o4 o i 4 o o] s o} o o of o o2 ] ) o1
c

C ADD A COST ELEMENT TO A FATH

c
gcCCCCCCCCCCCCCCCCCCCCCCCCCCCC

660

MODFLG=1
GO TO 480

D-15
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COST.FTN

0263
0264
0245
0266
0267
0248
0269

0270
0271
0272
0273
0274
027%
0276
0277
o278

279
0280

0281
0282
0283

IV-FLUS Vv02-51C 12:46:00 10-JUN-80 FAGE 10
/TRIBLOCKS/WR

c
o0 o] ol ol of of o ot of of o o wt ol of o of o o of o o1 w3 ) o] 1 o o of o o2 o]

c
C REMOVE A COST ELEMENT FROM A FATH
c
cccccccoceeccocecceceeccececececeecceeceee

¢
680 WRITE ¢ 1»x ) ‘ENTER PATH NAMES FROM WHICH THIS COST ELEMENT IS TO

2 BE REMOVED
J = UPFDUN + 2
CALL MATMODC(J»OsNCSTEL)
G0 TO S23
c
o1 el o o o1o] of o] o et o3 o] o o1 o] w] o ot of o o o o} 1 o7 o1 of o at mi mi nf o of o o1 0 o] o o o i 0 o of o { i o o o o o3 01
110d oo o of of o3 of o] ot o} o] o o1 o] 1 o{ o} of o o ot o o} nf ] { o o] n{ nf o f o] o n ] o ] o] of o o o1 af ad o o o i o o o wt o o1 )
c
C  DELETE COMMAND
c

1101 o o od o of o o] of o of o o o o el o o ] o o b 3 o4 o1 o o o] =l o o o o o o o} o o1 o] o} o] ) o s f o o n{ 9] ] ] o { {4 ni o1 o
(o101 o o od o o1 02 o4 o1 of o o o o o o o o o o o o o o " o] o o i o o o o o o o ] ] o o] o o o ot o % m{ o o ot ot o
C
708 WRITE ¢ 1,%x )'ENTER COST ELEMENT CODE TO RE DELETED

CALL RDCOST

IF ( ARG(1) .ER. ’3’) GO TO 280

IF ¢ FOSITN .EQ. 0 ) GO TO 710

706 IF ( UPFIWN .EQ. 1) WRITE(1,1260) (UCSNAM(FOSITNsI))»I=1,20)
IF ( UPPDWN .EQ. 2) WRITE(1,12560)(DUCSNAM(FOSITNYI)»121,20)

CALL YESNO

c YES NO ERR
GO TO (708, 280s 706) TESSNO

708 CALL DISAFR (UPFIWNs FOSITN)
IF(NELEM(UFFDWN) .GT. 0 ) GO TO 280

WRITEC(L»X)  XXRKKXKRKKEKEKKKKKKKK  WARNING  RAXKKKKEKKKEXKKXKKEKKK 4

WRITE(1,x)’ ALL COST ELEMENTS HAVE EEEN DELETED'
WRITE(1,%) " IN THIS SEGMENT’

WRITE(1,%)’THE MODEL WILL NOT WORK UNLESS AN ELEMENT IS ADDED’
WRITECL » &) £ XRKAKIK AR AR K AR KA KK K KK KK KK KKK K KKK KK KK KKK KKK X/

GO TO 280

c

C ERROR IN COST CODE

c

710 WRITE (1,x) ‘COST ELEMENT CODE DOES NOT EXIST’
GO TO 280

c

{04 04 0107 o o o] 1 o1 o7 o1 o] 7 5] o3 o3 3 o ot o o o o o ) o] o o ] o o of ] o o o s ] o ) o] ] ] ] o ) ] o] mi nd ] m{ o o1 m3 02
(01 01 o] o} o1 o} o1 o] of o] ] o] ] o 5} ] o] o] o3 n] of o] u{ o1 a3 24 w{ af =f m{ of f o ] nf n u] o1 4 o o g o n{ ot o i m{ o o md w{ o o ad ] 0} o o
c
C LIST COST ELEMENT INFORMATION
c
(o sdof ot od of of o w o it of of d o] ] o o o1 o o o] o ol o o o o o o1 ] o ] ] ] ] % o ] o ] o o1 o {1 o o1 o} 3 o o1 o %
o1 o o o} a1 o1 o] ai o} o} o] o] o] o o 5} of o] o} 5] 1 o} ol o} Yo7 oY od of w1 o o1 51 o ] 1 o] ol o o of o o} o o o o o o o ] o o ] o o} o} ]
c
800 WRITE ( 1»x )'ENTER LIST SFECIFICATION’

N=0

READ ¢ 1,1010 ) (INIATA(I)»I=1,80)
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FORTRAN IV=FLUS V02-51C 21446100 10-JUN=-80 FAGE 11
COST.FTN /TRIBLOCKS/WR
Q284 803 CaLL GETTER
0288 IF (NCHAR.EQ.0) GO TO 804
0284 IF( ARG(1) .EQ. ‘A’ .AND. ARG(2) .EG. ‘L’ .AND. ARG(3) .EQ. ‘L")
x GO TO 820
0287 IF( ARG(1) .EG. “FP’ ,AND. ARG(2) .EG. ‘A’ ,AND. ARG(3) .EQ, 'T")
2 GO TO 8B40
oded-1-] IF( ARG(1) LEQ. “C’ .AND., ARG(2) LEG. ‘0’ .AND. ARG(3) .EQ. ’S")
2 G0 TO 840
0289 IF (ARG(1).EQ.’3’) GO TO 280
0290 IF (UPPDWN.EQ.1) CALL CODCHK (2,ARG»MAXUCS,»UCSCOL,FOSITN )
0291 IF (UPPDWN.EQ.2) CALL CODCHK (2»ARGsMAXDICS,[ICSCOD,FOSITN)
0292 IF ¢ FOSITN .EQ. 0 ) GO TO 810
0293 CALL REPRTR (1,FQSITN)
0294 804 IF (CONTCD.EQ.0) GO TO 800
0293 IF (CONTCD.NE.O) GO TO 803
c
C ERROR - INVALID RESPONSE OR CUDE DOESN'T EXIST
c
0296 810 WRITE (1s%) “INVALID LIST OFTION’
0297 WRITE(1,%)“LIST OFTIONS ARE! ALL» COST, FATHs A COST ELEMENT CODE.
2 0R $/
0298 GO TO 800
c
4 o{of o} of o1 u{ % oy ot o] o] o] o o o n{ o] n} o s ] o1 o1 3 o1 ] ] o} o] o o] o] 3 w{ w} ] w1 o2 &}
c
g FRINT FATH MATRIX AND COST INFORMATION
[0 3 o o3 o o o o] of o o of o o o o o o ] o i o o o ) i o o] o o o] o o o ] 2
c
0299 820 DO 830 I = 1,NELEMCUPPIWN)
0300 CALL REFRTR (1,I)
0301 830 CONTINUE
c
ccceececeecececeececcceecec
c
C PRINT PATH MATRIX ONLY
c
{540 of of ot of o o of of ] 1 of o o3 o] of o] i o of o 1
c -
0302 840 CALL REFRTR (2,1)
0303 c GO TO 280
o10f o} o3 of o1 o] of o} o of o1 of n1 o} of o of o o1 o3 ol 1 1 o o w} o] o 03 o1 o] o o2 o4 )
c L
C PRINT COST ELEMENT CORES AND NAMES
c
cccceceeceeceececeeeceeeecceccececcccceccece
c
0304 860 CALL REFRTR(?»1)
0305 GO TO 280 -
c .
(048] of o of o1 of w1 o] o o o] o o] of st of w1 of o] o o2 o2 ot /o o ] of 1 ] o] nf w] 1 o1 o 25 o o4 o7 o ] o ) o ] ] m ] o ] el o ) m{ 0]
o] o of oot nd of o] of of of o1 o] ad o w] w wf o o {1 o] o] o] o] ] o of n{ o3 od o ot o] ] o m m ] o o ¥ o o w} {2 o o i o &) i 1 4 ol
c
c EXIT COMMANT
c
%

D
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FORTRAN IV-PLUS V02-51C 121446300 10-JUN-80 FAGE 12

COST.FTN

/TR$BLOCKS/WR

{01 o ol o wi 2 od o o o] o] o] o] o] ] ] o of o] of o ] o] o ] o] ] nf a wf o1 o of vl o{ o} o o] Y o et ] ] o of o] o ] af af o] ] d w0 o ot o 0 o
gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
900 IF (UPFPDWN.EQ.2) GO TO 950
WRITE (1,%x) ‘DO YOU WANT TO MODIFY 'OWNLINK COST DATA?’
CALL YESNO
c YES NO ERR
GO TO (910+,930,900)» YESSNO
910  UFFDWN = 2

60 TO 100
950  RETURN
c
c

1010 FORMAT ¢ 80A1)
1020 FORMAT (1H »2Als’ == ‘»20A1+/)
1200 FORMAT (1X»6(BA1,»2X))
1210 FORMAT(1HO»3Als’ COSTS FOR ‘»2Aly’ == ‘»20A1)
1220 FORMATC(IM +19X»S(?X2A4))
1230 FORMAT(1H »8X»46(3X18A1))
1240 FORMATC(1H »6X06F11.,2)
1250 FORMAT(1HO»’SPECIFIED SUBSCRIFT TOO LARGE:!’» I10)
12640 FORMAT(1X» 'COST ELEMENT TO DELETE IS “»20A1»’ Y OR N%)
1270 FORMAT(1X» 'VALID COMMANDS: ‘» 9(1X»3Al))
-~

1280 FORMAT(1X,'N= 1 2 3 4
2 S8 6%)
END
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FORTRAN 1V-PLUS V02-51C 12154212 10-JUN=-80 FAGE 1
FATH.FTN /TRIBLOCKS/WR
0001 SUBROUTINE PATH

FATH MODULE
THE PATH MODULE DEFINES OR MODIFIES DATA FOR UFLINK OR [OWNLINK
F .THS. FATHS ARE OFTIONS FOR TRANSMITTING THME VIDEO SIGNAL
THROUGH A FARTICULAR SEGMENT OF THE MOUEL. THE USER CAN ADl OR
DELETE PATHS)» CHANGE THE COST ELEMENTS ASSOCIATED WITH ANY OF THE
PATHS OR SPECIFY THE CITIES FOR WHICH A FATH IS VALID.
ARRAY VARIABLES

‘UPTHCY - ARRAY OF UFLINK CITIES FOR WHICH A PATH IS FEASIBLE
DPTHCY - DOWNL INK

UPTHNM = 20 CHARFCTER ARRAY OF UFLINK PATH NAMES
DFTHNM - DOWNL INK

UPTIDX - CAPITALs, INSTALLATION, LEASE, OMA» ANNUALIZED COST FOR A
GIVEN COST INDEX AND PATH = UPLINK

DPTIDX = DOWNL INK

SCALAR VARIABLES

NUPATH ~ NUMEBER OF UPLINK PATHS

NDPATH - NUMBER OF DOWNLINK FATHS

MAXUFA - MAXIMUM NUMBER OF UFLINK PATHS

MAXDFA - MAXIMUM NUMBER OF DOWNLINK FATHS

SUBROUTIN CALLS: GETTER, YESNO: CODCHK» DISAFR»
REFRTR» UFDOWNs MATMOD

CALLED BY? BUILD
0002 INCLUDE ‘SYO:COMBLK.FTN/NOLIST’

LOCAL VARIABLES

OO0 0000000000000 000000000000000000

0040 INTEGER®2 CURENT)»ORG
0041 LOGICALXL PTHLST(4+2)y PTMCMI(8+T)s PTHCND(S,3)
0042 DATA PTHCMD /7E 9 A%y "M 0%y L%y
‘Xe’'D 9’0’2 ’E’ 0’1y
’xl,’tll"nl,'Ll’lsI/
0043 UATA PTHLST Z7/Co’C/o'P’ o’ 4y

2 ,ol"I"lAl'l I/
0044 DATA PTMCMD Z77A» ‘D2 N »’A’»’D’y’N’»'N* s 'E’»
N E Sy E ' Dy ’E s E s E ‘X" y
TR L WD LW W'Dy
Crr’C/s’C/oCla L’ v’C/s'N 9T’
Q79’0970 » T 9’10’1 0’A s’ "/

(23

(LI NN S

c
£ ASK IF THE USER WANTS TO ENTER PATH DATA
c

D-19




FORTRAN IV=PLUS V02-51C 12184312 10=-JUN-80 PAGE 2
PATH.FTN /TR{BLOCKS/WR
0049 3000 WRITE (1+%)°D0 YOU HAVE PATHM INFORMATION TO ENTER?’
0046 CALL YESNO
c YES NO ERK
0047 GO TO (3010+3720+3000),» YESSNO
c
0048 3010 WRITE ¢ 1% )'UPLINK OR DOWNLINK?’
0049 CALL UPDOWN
00350 IF(UPFDWN .EQ. 3) GO TO 3010
c
C PATH COMMAND FROCESSINS
c
00351 3015 WRITE ¢ 1»x )'ENTER PATH COMMAND’
00%2 READ ( 31,4910 ) (INDATA(I),1e1,80)
00S3 CALL CODCHK (3, INDATA»S,FPT4CMDPOSITN)
0054 IF ( POSITN .EQ. 0 ) GO TOU 3020
c
C BRANCH ON PATH COMMAND
c
c EXIT ADD MOD DEL LIST
0053 c 80 TO ¢ 3700,3100,3300» 3500, 3600)» FOSITN
C NO SUCH COMMAND
c
0056 3020 WRITE (1+%) ‘INVALID PATH COMMAND -’
0057 WRITE ¢ 1,%)°VALIL COMMANDS: EXIT,ADD»MODDELILIST
0058 GO TO 3013
c
{101 of of o of of ot of af of ] of o o o of o o o o ] od o o o o] 51 o1 of ] m{ ] [ o o o o o} o] ] o} o] o o o of o o o o o o] o o {01 o} ¢
{of o o o o o] o] of f o of of o o of f o1 o o1 o] o o % o o o o o o] o o o ] ¢ o o o o o{ o ] o o o f o o o 4 o o o o
c
c ADD COMMAND
c
{9101 o] of of of of ol o o] o] of of of of o ol of o] of o o of o o o o o o o o of o o f o o o o o] o o ] ] f o] o o o ] = o { o] o
{1 of o of of ot ad ot of ] ol of o of af o ] of o o] of o o of of o of o o o] o o f o o o o] o] o] o ] o < o o o o o] o ol o o o o { m{ o o] ]
c
C CHECK FOR TOO MANY PATHS
c
00%9 3100 IF (NPATH(UPFDWN) .LT. MAXPA(UPPDWN)) GO TO 3110
0060 310% WRITE (1,%) ‘ONLY ‘+MAXPACUFPPOWN)»‘ FATHS CAN BE SFECIFIED’
0061 GO TO 301S
c
ccceeseceecececcecccee
c
C REQUEST PATH NAME
c
ccceeceecececececcccee
c
0062 3110 UWRITE ( 1,% ) ‘ENTER NEW PATH NAME’
0043 ASSIGN 3110 TO EBADD
0064 READ ¢ 1,4910 ) ( INDATA(I)+I=1,80)
0065 IF (ARG(1).EQ."#’) GO TO 3015
0066 CALL GETTER
0047 IF (UPPDWN.EG.1) CALL CODCHK (148+ARG»MAXUFA UFTHNM FPOSITN}
0048 IF (UFFDWN.EG.2) CALL CODCHK (14+sARGsMAXDIFA»[IFTHNM,FOSITN)
0049 IF ¢ FOSITN .EG. © ) GO TO 3120

D-20



EORTRAN [V-SLUS U62-%1C S7117118 23~ JUN-g0 ~AGE 3
FATH.FTN TR IBLOCKS/WR

Z DUPLICATE FATH MARE

e
2078 T1iT  WRITZ (1,k) ‘FATH NAWE ALAEADY EXIST3’
sa=y JRITE (1r%) 'INTER & DIFFTRENT NAME-
672 33 10 BADD

2 “OUE NARE TO NEW ARRAY

-
37T 3120 NPATH(UREDWN) ® NPATH(UPEDWN: + 1
2673 %0 312% Is1,20
297% IF "UFFDWN.EQ.1) JPTHNM(NUFATHT) & ARG(I)
%8 IF (UPPDWN.GEG.2) DFTHNM(NDFATAsI; = ARG:I)

on?T I12% CONTINUE
¢
buj of of ol o} mf o of of o f s af of o o o o of o wf o o o f o b o ] of o of o} of o af o wf o] of o o nf o s o 1

¢
£ ADD LIST OF COST EZLEMENTS WHICH COMFRISE THIS FATH
ool el st sttt el el otal ool ol ofol el efofelsfoyet el sl et et ol ot ety e el ef el oder
1572 3123 WRITE (1s% 7 ENTER LIST JF CO3T ELEMENT CODES FOR THIS FATH’
SITe ALl MATMCD(UFFDWN Lo NFATHIUFFDWN))
1 REQUEST CITY NAMES 7OR WHICH THIS FATH IS FEASIELE
VMG T14% WRITE ¢ 1.t ENTER LIST OF CITY NAMES (/ORG) FOR WHICH THIS FATH
«IS FEASIZLE'
~G81 w4 * UPPDWN
B2 CALL MATMOD{Jr Lo NFATH(UFETIWN) )
2083 53 TO 301%
B Tl ety ool o eyl ol o el el Sfotelefelolotol oot e clorel oy ol o el eyl o oy s e e e el ot
I CCCCCICCoCoI I 0o sCCCCooCCCCCCECCCCCCCCECCCCECECECatielaCacat
S MORIFY COMMAND
c
ot ta sot Tl ettt ottt et ol eTo oot s Fetol S ol el efe efatol el atote el otel ol el =l o efetetole
P ey ety et ot ey ettt ettt e el Tt ot el ot f et el el g o el pefl Tt g e
2228 3780 WRITE ¢ 1+k ) ENTER FATH NAME YOU WANT TO MODIFT’
gt READ . 1.4915 ) ( INDATAI),Im1,80
i336 ZALL SETTER
32 IT7 JUPFOWN.ZG. 1) CALL COUCHRK (NCHAR» ARG MAXUFA»UFTHNM»ZQSITH

IF (JPFDWN,ER.2) ZTALL COUCHK {NCHAR»ARGyMAXDFALIF . MM, FOSITN

T4 FOSITN LEQ. T Y 50 TO I3t0

IF/Z208ITN .2Q. =1 JAND. UFFDWN (EQ. 1 :CALL CODCHNIZO»ARG,MAXUFA,
JUFTIHNM 7 JSITN
Kb TFOROSITN LEQ. -1 L =ND. UFFDWN LEQ. 2 (CALL CODCHN{ZO»ARG-MAXIFAY
ZOFTHNM FRSITN

IF/PQSITN LER. -1 36 TO 23S

IF POSITM LEG. o 20 TQ IS

TUEENT = TOSITH

A= wmAm .
- « s

CRRQN - TuTH DOES 0T ZXIST

(XN W

D-21



FORTRAN
PATH.FTN

0096
Q097
0098
0099

0100
0101
0102
0103
0104

0105

0106
0107
o108

0109
0110
0111

0112
0113
0114

0119
0116
0117
01180

Iv=-PLUS V02-51C 12:54:12 10-JUN-60 FAGE 4
/TR PLOCKS/uWk
3310 WRITE (1,%x) ’PATH DIOES NOT EXIST’
G0 TO 301°
3315 WRITE (1rx) ‘SPECIFIED FATH NOT UNIQUE - ENTER MORE INFORMATION'’
GO TO 3300

c
o oot of el d of o] of of o o o o of o] i o of o] mdof o] = o o o1
c
C BRANCH YO MODIFY SUBCOMMAND
¢

o= od ol sl ol ol of o ot o} of o ot o o] o ol of o o o o o o o o
C
3320 WRITE ¢ 1+% )’ENTER PATH MODIFY SURCOMMAND’
READ ¢ 1+4910 ) (INDATACI)¢I=1,80)
CALL OETTER
CALL CODCMK (S+ARGs» B/FTHCMD,POSITN )
IF ¢ POSITN .EG. 0 ) GO TO 3339

ADCO»DLCO'NWCO»ADCY » DLCY +NWCY » NWUNMEXIT
GO TO (3340+3360+33809.12:0,3420+3440,3460+301%)+POSITN

0o 00

C NO SUCH COMMAND

c

3335 WRITE (1,%) ‘INVALID SUECOMMAND. VALID SURCOMMANDS ARE...~
WRITE ( 1+/4920) ((PTHCMD(IrJ) o JuisT)r1m1,8)
GO TO 3320

c
ccceeeceeceeceececceeccceceece
c
C ADD A COST ELEMENT TO PATH
c

{040 of o o s ot ot of of ol of o o o o} o of o] s} o} o of o o ! o} o}
c

3340 WRITE ( 1,x ) 'ENTER LIST OF COST ELEMENT CODES TO ARD TO FATH’
CALL MATMOD(UFPPDWN,1+CURENT)

c 60 TO 3320

(oo el o e ot of of o] of o of o ot of o o o o] o o ot o od o} o} o o} o] o}

c

C DELETE A COST ELEMENT FROM PATH

c

ECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

3360 WRITE (1% )’'ENTEK LIST OF COST ELEMENT CONES TO DELETE FROM FATH’
CALL MATMOD(UPFDWN»O» CURENT)
GO YO 3320

c

101 of of of o of of ot o1 o ot of o o< st o} o o o o &4 o o ] ] o o ] ] o o}

c

C REFLACE COST ELEMENTS FOR PATH

c

oo ot ot m ot ot of of ot of o3 o o o s o o8 of o o ] ] o o o] o] o} of

c

3380 DO 3390 lel,NELEM(UFFDWN)
IF (UFFLWN.EQ.1) UCSFTH(I,CURENT) = O

IF (UPFLWN.EG.2) DCSFTH(I,CURENT) = 0
3390 CONTINUE
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FORTRAN IV=-PLUS V02-51C 12184212 10=-JUN-80 FAGE ©
PATH.FTN /TRIBLOCKS/WR

011¢ WRITE ( 1+%x ) "ENTER NEW LIST OF CIST ELEMENT COULES FOR FATM-
0120 CaLL MATMOD(UPPDWN»1»CURENT)
0121 c 80 TO0 3320

{of of o af o of of of of o ] o o} o of ol

c

C ADD A CITY TO PATH

c

[mf ot o af of adof of of o of o o of o o ot ot o}

c
0122 3400 WRITE(1+%) ENTER LIST OF CITY NAMES (/0RG) TO ADD THIS PATH TO -
01233 J = 6 + UPPDUN
0124 CALL MATMOD (Js1,CURENT)
0123 G0 70 3320

c

gCCCCCCCCCCCCCCCCCCCCCCCC

C DELLTE A CITY FROM PATH

c

(o= A ol o ofof of ol of o of of o o o a o] ] ol o] o]

c

0126 3420 WRITE(1,X%)"ENTER LIST OF CITY NAMES (/0KG) TO DELETE FROM THIS FAT

M’
0127 J = 6 + UPPDUN
0128 CALL MATMOD (JrO,CURENT)
0129 GO0 TO 3320

c
oo ad ot o ot of o o] o of f of of ot of af o] o o of of o 1 o

c
C REPLACE CITIES FOR PATH
<
[of of o of o of o of of of of o o { o] of ot o o of o o] of

c
0130 3440 DO 3450 Jm]+NCITY(UPPDWN)
0131 IF (UFFLWN.EQ.1) UPTHCY(CURENTJ) = 0
0132 IF (UPFDWN.EG.2) DFPTHCY(CURENT»J) = 0
0133 3450 CONTINUVE
0134 WRITE ¢ 1»x )'ENTER NEW LIST OF CITIES (/ORG) FOR THIS FATH'
0139 J = 6 ¢+ UPFDUN
0136 CALL MATMOD (J/s1,CURENT)
0137 G0 TO 3320
c

ccceeeeecececececceece
c
C REPLACC PATH NAME

c
ccceecececeeceeeeecece
c
c
0138 3460 UWRITE ( 1»% )'ENTER THE NEW NAME FOK FATH’
013% ASSIGN 3460 TO KADD
0140 READ ( 104910) (INDATA(I) I=1,87)
Ola1 CALL GETTER
Q142 IF (UFFDWN.ER.1) CALL CONDCHK (20+ARGsMAXUFALUFTHNM FOSITN)
0143 IF (UPFDWN.EU.2) CALL CODCHK (20,ARGyMAXDFADFTHNM,FOSITN)
0144 IF ¢ POSITM .NE. 0 ) GO YO 3113
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FORTRAN IV-PLUS v02-51C 12154112 10-JUN=-80 FAGE &
FATH.FTN /TR{BLOCKS/WR
0145 00 3465 I = 1,20
0146 IF (UPPDWN.EQ.1) UPTHNM ¢ CURENT,I) = ARG (D)
0147 IF (UFPDWN.EG.2) DFPTHNM ( CURENT:I) = ARG (I)
0148 3445 CONTINUE
0149 GO TO 3320
c

[ of o o o o {0 o o 1 o1 o1 o o 3 o} o o o1 {0 o {0 o ot o1 ] m] o] o m w0 o3 o o] o] nf n{ o3 o o 3 f o o 0w i 3 wt o o f i i nd o o o i nf i 01 oS
ceeccecececceccececceocceccecoceccececcccecccccecccecocococceceecceccececeoececece
c

C DELETE A FATH FROM SCENARIO

[
cceeecececececeecceeceececccceecccecceccececceccecccecccccecccccceccceccecoececece
{10 o o1 of o o1 o o] 01 o {1 o] ] i e a7 ¢ ¢ o1 o] o {1 1 1 b1 o} w1 o] o] ] ] o o} o] o1 n{ wd s o1 o] o] o {1 2 o] 5} o} o n{ o {1 o} o

0150 3700 WRITE ( 1,% )’ENTER FATH NAME TO DELETE FROM SCENARIO’

(¢332 READ ¢ 194910 ) (INDATA(I)»I=1,80)

0152 ALL GETTER

0153 iIF (ARG(1).EQG.’$”) GO TO 30195

0154 IF (UPFDWN.EQ@.1) CALL CODCHK{NCHAR»ARG»MAXUFA»UFTHNM,»FOSITN )

01383 IF (UPFDWN.EG.2) CALL CODCHK(NCHAR»ARG'MAXDFA»DFTHNM,FOSITN )

0156 IF(POSITN .EQ. -1 .AND. UFFIWN .EQ. 1)CALL CODCHK(20sARGr»MAXUFA»
2UPTHNM FOSITN)

01357 IF(FOSITN .EQ. -1 .AND. UFFOWN .EQ. 2)CALL CODCHK(20:ARGsMAXDFA»
2DPTHNM,FOSITN)

0158 IF(POSITN .EQ. -1) GO TO 3515

0159 IF(POSITN .EQ. 0 ) GO TO 3310

01460 J = 2 + UPPDUN

9161 CALL DISAPR (JyPOSITN )

0162 IF(NPATH(UPFDWN) .GT. 0) GO TO 3015

01463 WRITECLr %) XXXKRRERKRNKRKKAEX  WARNING  XXXKXRXXKXREKKK

0164 WRITEC(Ls%)’ ALL FATHS DELETED FROM THIS SECTOR-

0145 WRITEC(1.%)MODEL WILL NOT WORK UNLESS A FATH IS ADDED’

0166 WRITECL %) RXXKKEKKKEKKKKXKEKKKKKEKKAKXRKKXKKRKKKKKKR /

0167 60 TO 3018

0168 3515 WRITE (1,x) ‘SPECIFIED FATH NOT UNIQUE - ENTER MORE INFORMATION’

0149 GO TQ 3500

c

{401 o] o o1 of o o o nd o] mf {04 o1 o il md ] o of o1 o1 ] 0 o1 o ¢ {01 o 0 ] o ] ] o 4 {1 o] o 1 o 4 o w o ¥ o ] ] m o] o] ] o o o o
041 of o of oo wf f {1 4 {1 of o1 o {8 ¢ ] 1 01 o3 o] wt o 1 o3 o o o s o o o o ] {4 o] o | o o ad } mt n] o] ] o ] o] o nf ] v v o o] nd of 03 o o1 o1 m} o4
c

C LIST PATH INFORMATION

c

[od o] od o] o o o o o 0 4 o i 0 05 ] ] ] ] ] o o o o 04 o o ] ] o 3 ] 0 f 1 o o i o i i o o oY o i o of af od i o] o4 oY Y nf ] nf i ] ot o o o}
[ o] o o o o] o o 0 o o o o o ] 4 o ¢ 4 ] 0 4 o o ] o o o{ 4 o f ¢ o o i o d 0 o o o1 o o o s a0 o Y o] o1 Y s n{ ] )

c
0170 34600 WRITE ¢ 1»%x ) ENTER LIST SPECIFICATION ‘
0171 READ ( 1» 4910 ) ( INDATA(I)»I=1,80)
0172 CALL GETTER
0173 CALL CODCHK (2,ARGs4»PTHLST»FOSITN )
0174 IF ¢ FOSITN .EQ. O ) GO TO 3610

c

c COST CITY PATH &
0173 B0 TO ¢ 3620, 3430r3440,3015) FOSITN

c

C NO SUCH COMMAND

c
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FORTRAN IV-PLUS V02-51C 12:84212 10-JUN=-80 FAGE 7
PATH.FTN /TR{BLOCKS/WR
0176 3610 WRITE (1.%) "INVALID LIST OFTION
0177 WRITE ¢ 1,%)’'VALID COMMANDS: COST» CITY,» PATH’
0178 GO TO 3600
c
o1 st ot ol of of of of of of o o ot o 1 1 of o o o 0 {1
c
C PRINT FATH/COST MATRIX
c
cccecceeeccccecccecceccececce
c
0179 3620 CALL REPRTR (2,1
0180 GO TO 3015
c
cceeeceeececcececcecceeccecce
c
C PRINT PATH/CITY MATRIX
c
gcccececeeccececcccececeecce
c
o181 3630 CALL REPRTR (4,1)
0182 GO TO 30135
c
cceececeeececcececcececceccececcececec
c
C PRINT PATH NAMES AND NUMBER
c
[ o1 o1 o 24 o] 01 o} o1 o2 01 o] o 03 of o o o 2 o o w{ mi ] o]
c
0183 3640 CALL REFRTR (3+1)
0184 GO TO 3015
c
ccceececccecceecceceecceeeccececcccececceccecccccccccccccccccecececcecccecccecceecece
[{o{o] s ot o of o nd o] o ad o o o] o o o4 o o o1 o1 o2 o] ] o ] o 1 o o o o o o 1 1 o] o} o o ¢ o] 3 o{ ] o o o o o o} ot m{ e} w {ud o1 o] o] n{ n{ s} ]
c
C EXIT FROM FATH MODULE
c
(o4 o1 o1 of of 01 8] 5 0] o] 03 o] o] o1 o1 o1 o1 o2 o1 o1 o o {4 o o] md o ] ] 01 o] o 0 o] of o o o ] o > ko o o i o ] ] o o o ] n o] ] ] & i o 2 o4
(o o] of o o1 o1 o1 of of ] o o o4 o1 o] ] ] ] o 1 o o1 o] ¢ o o e o o of o} o o ] ] o o o o ] o o s 2 o o o o 0 04 o o 0 B > o 0 0] 1
c
0189 3700 IF (UPFDWN.EQ.2) GO TO 3720
0186 WRITE (1,x) ‘DO YOU WANT TO MODIFY DOWNLINK FATH L[ATA?’
0187 CALL YESNO
0188 GO TO (3710,3720,3700)» YESSNO
0189 3710 UFFLWN = 2
o190 GO0 70 3015
0191 3720 RETURN
0192 4910 FORMAT (80A1)
0193 4920 FORMAT(1X:’ COMMANDS: ‘»8(1XsJA1))
0194 END




FORTRAN IV-PLUS VO2-51C 12:158:40 10~JUN-80 FAGE 1
CITY.FTN /TR!BLOCKS/WR

CITY MODULE
0001 SUBROUTINE CITY

THE CITY MODULE IS USED TO DEFINE OR MOLIFY THE CHARACTERISTICS
OF THE CITIES WHICH COMPRISE THME NETWORK UNDER CONSIDERATION.
THE USER CAN ADDy MQUIFY OR DELETE CITIES FROM THE NETWORN

AND ASSOCIATE FPATHS WITH CITIES. CITY DATA INCLUDES NAME (AND
MEMBER ORGANIZATION IF APFLICAERLE)» STATE, LOCATION (LATITUDE/
LONGITUDE OR BELL SYSTEM V AND H COORDINATES)» CHANNEL NUMEER
(FOR UFLINK CITIES)» MIERARCMICAL LEVEL (FOR DOWNLINK CITIES).
COST INDEX VALUES» AND FEASIBLE FATHS.

ARRAY VARIABLES

UCTXVL - VALUES ASSOCIATED WITH UPLINK COST INDEXES
DCTXVL - DOWNLINK

UCTNAM =~ ARRAY OF UPLINK CITY NAMES -~ 16 CHARACTERS EACH
DCTNAM - DOWNL INK

USTCOD ~ ARRAY QF 2 CHARACTER STATE CODES CORRESFONDING TO UFPLINK
CITIES

DpSTCOO - DOWNL INK

UCITYV - VERTICAL COORDINATES FOR UPLINK CITIES

DCITYV - DOWNLINK

UCITYH ~ HORIZONTAL COORDINATES FOR UFLINK CITIES

DCITYH - DOWNL INK

DCTLVL - THE HMEIRARCHICAL LEVEL OF EACH DOWNLINK CITY

UCTCHN -« THE CHANNEL ASSIGNED TO EACH UPLINK CITY

TALKBK - THE HOURS OF TALKBACK NEEDED FROM EACH DOWNLINK CITY
TO THE ORIGINATING CITY

SCALAR VARIABLES
NUCITY - NUMBER OF UPLINK CITIES
NDCITY - NUMBER OF DOWNLINK CITIES

LATLON - FLAG TO TELL THE FROGRAM WHEN V ANI' H COORDINATES ARE
INFUT IN TERMS OF LATITUDE AND LONCITUDE

SUBROUTINE CALLS: GETTER: YESNO» COICHK» DISAFRs REFRTR»
UFDOWN» MATMOD» CTYCHK» VANDH

CALLED BY! ERUILD
0002 INCLULE ‘SYOICOMELK.FTN/NOLIST’

LOCAL VARIAEBLES

o000 O0O0O0O0OO000O00O00O0000000ON000000O0N00000000000000000000O00O0000 O
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FORTRAN IV=-FLUS V02-51C 12158140 10-JUN-80 FAGE 2
CITY.FTN /TRIBLOCKS/WR
0040 LOGICALX1 MODFLGYRBYPASS»CTYCMD(E93)»CTLSTS(Br4) ¢+ MOUSUEC10+4),
2 BLANK
0041 INTEGERX2 ORGNUM)CURENT»LATLON
0042 REAL*4 UD
Q043 DATA CTYCMD/Z A’ +/0/ v’ M’ 2’ s’L"»'E’»
% DV D E T Xy
x ‘D ’E oD/’ 0’8" 0’17/
0044 DATA CTLETS/ I/ »/'F 2P/ v’T'9’0 9»’A’s’C 2’3"
x NP’A’ ' N s’A s ’R»’L 2T’ 7
* D/ T 2 ’A 0L s’G 'L ' T?s’ 'y
‘ IEI,IH’,IHI,'K',’SI" I'IYI" l/
004% DATA MODSUR //V’y’C’»“C’y 1’2 ’A’»’D’s’C*+'C’»'T’»’E’>»
2 AT H r HY s N DBy HY s TH 9 AR Xy
3 INTy AL D DL e ’G ' G L e Ty
4 Ds N 9’V s ’Es’'P s ’P'y'P " 2'N 'K 1’'T"/
00446 DATA BLANK/’ ‘/
c
0047 6000 UWRITE ¢ 1,%x )>’DO0 YOU HAVE CITY INFORMATION TO ENTER?’
0048 CALL YESNO
[ YES NO ERR
0049 GO TO ¢ 6010, 4980y 4000 ) YESSNO
0050 46010 UWRITE ¢ L»Xx )'UPLINK OR DOWNLINK?’
0051 CALL UPDOWN
0082 IF ( UPFDUWN .EQ. 3 ) GO TO 4010
c
(o of of o8 of o1 o 0 04 0 1 w3 0% 4 8 o v of f o o o o o] o 1 04 o o o o o o] o o o m o 5 o o o o o ] o o o] 01 o4
CCcceceeceeeccecececcceccecececcecceccecccceccececcceecccecceccee
c
€C CITY PROCESSING
c
cccececececececececceceecocececcccccececcccceccecccceccececccececceece
CCcceceecececececcececcecececececceccececececccecccececccceccececcecceecce
c
0053 6015 WRITE ( 1% )’ENTER CITY COMMAND'
0CT4 READ ¢ 1+7990) (INDATA(I)»I=1,80)
0085 CALL GETTER
0086 BYFASS = 0
0057 CALL CODCHK ¢ 3»ARGr 6» CTYCMD,POSITN )
00%8 IF ¢ POSITN JEG., O ) GO TO 6020
c
C BRANCH ON UPLINK CITY COMMAND -
c
c ADD OVER MOD TEL LIST EXIT
0059 GO TO (41009 &050s 6300» 6700y 46800y 6900 ) FOSITN ’
c
C ERROR IN RESPONSE
c
0060 6020 WRITE (1,%) ‘INVALID CITY COMMAND’
0061 WRITE (1,%)’VALIL COMMANDS ARE! ADDsQOVERMOD)DEL,LIST,EXIT’
0062 GO TO 4015

c

o] o] o1 o1 o o] o1 o] s 0 o] o1 ] 04 o1 w1 o] 03 o1 54 w3 o104 o] s vt 02 4 o3 i o1 o s o o o] ] 7 ] 1 o o i o o o o 0 v o o 0 0 o}
0101 o1 1 1 o] 0 o] ot o] 0} of ni n] oy ] o} o1 o3 o1 of i o1 o4 7 51 o % o7 ¥ o o ] o o o o] o] o] o] o o 4 o3 o o o n o o o] 10t o
c

C ADD OR OVERLAY COMMANDS

c




FORTRAN IV=-PLUS V02-51C 12138140 10-JUN-~B0 PAGE 3
CITY.FTN /TRIBLOCKS/WR

o] of o] of of o] ol of of of ol o] of o of f of o} of o] v o o ] ] 1 o] o wf 1 o] o o1 o o of it ] oY o ] f o w1 o] o1 o] s ] o o1 3
o] ofo]n{ n{o] of ol o] ot ol ot of of o7 o ] o o] st f o] {1 1 of of o] o of of o 1 o1 of o o o o o4 o {1 of ¥ o o o o o ol {1 o1

c
geceeeecceeeceece
c
C OQVERLAY CITIES
c
cceceeeecceceeece
c
0043 4050 PBYPASS = |
Q044 IF ( NUMORG .GT. 0 ) GO TO 6100
c
C NO COST ALLOCATION - INVALID' COMMAND IN THIS CASE
c
0045 WRITE (1,%) INVALID COMMAND UNLESS COST ALLOCATICN IS USEDR’
0066 BYPASS = O
0067 GO TO 4013
00468 6100 WRITE ( 1+X)’ENTER CITY NAME (/0RG)‘
0049 ASSIGN 6100 TQ BADD
0070 READ ¢ 1,7990) (INDATA(I)>,»I=1,80)
0071 MODFLG = O
0072 CaLL GETTER
0073 IFCARG(1) .EQ. “3’) GO TQ 6015
0074 CALL CTYCHK ¢ FOSITN»ORGNUNM )
POSITN < O - ERROR - START OVER
POSITN = O AND ORGNUM = O - ERROR UNLESS NO COST ALLOCATION - NO CITY
MATCH AND NO ORGANIZAION MATCH
POSITN > O AND ORGNUM = 0 = CITY MATCH ANDI ORG MATCH

THIS SITUATION IS ONLY VALID FOR
MODIFY OR DELETE

FOSITN > O AND ORGNUM >

v
o
]

EXISTING CITY ANL NEW ORGANIZATION
VALID FOR OVERLAY ONLY

FPOSITN = O AND ORGNUM > 0 - NEW CITY AND NEW ORGANIZATION
VALID FOR ADD ONLY

ERROR ~ RETURNED NEGATIVE POSITN
0079 IF ¢ POSITN .LT., 0 ) GO TO BRADD

ADD WITH NO COST ALLOCATION

OO0 OO0O0O000000O00000000O000

0076 IF ( NUMORG .EQ. O .AND.
2 FOSITN LEQ. O .AND.
3 ORGNUM .EGQ. 0 ) GO TD 46103

NOT VALID FOR ADD OR OVERLAY

0077 IF ¢ FOSITN .GT. ¢ .AND. ORGNUM .EQ. 0 ) GO TO &322

a0 0oO000

QVERLAY




TARTRAN IN=FLUS J02-%1C 17117157 23-JUN-80 FAGE 4
SITV.FTN TR:GLOCKS. WR
c
sarn IF { GYFASS .EQ. 1 .AND.
2 FOSITN .GT. O .AND.
3 ORGNUM ,GT. 0 ) GO TO $102
2 AID
3677 - IF ( BYFASS .NE. 1 .AND.
2 FOSITN .EG. O .AND.
3 ORGNUM .GT. O +AND.
3 NUMORG .GT. 0 ) GO TO 102
c
1380 I ¢ FOSITN .EQ. O ) GO TO 6315
3081 IF(FOSITN .GT. 03 GO TO &322
[
:
¢
%322 619: WRITE (1,%)/INVALID RESFONSE - FLEASE RE-ENTER”
2033 60 TO 5018
¢
5024 8102 IF ( NCITY(UPRFDWN) .LT. MAXCT(UFFDWN)) GO TO 5193

[CTUR
[eol &)

¢
¢

[ RS RTINS NV

Clry e

-
~
-
A
2
bs)
2

WRITE (1.%)
GO TO &01S

"ONLY

(iX,"THIS IS THE LAST CITY YOU MAY ADL TO

-
2103 NCITY{JFFDWN) =

Ulr = ‘DOWN’

IF ¢ UPFDWN JEG. 1

IF ¢ NCITY(UFFDOWN)
7RI FORMAT

IF { UPFPDWN .EQ. 1

“sMAXCT(UFFDWN; - CITIZS CAN BE SFPECIFIED”

NCITY(UFFOWN) + 1

Yy Ut = ¢
+EQ.

up’
MAXCT (UFFIWN) > WRITE (1,7992) UD
“yAds LINK )

y GO TO 46104

CURENT = NCITY(LFFIWN)

IFCNUMORG .GT. @ 7 DCTORG(CURENT) = QRGNUM
30 TC 5109

£303  CURENT = NCITY(UFFDWND
IF 7 NUMORG .57. <& ) UCTORG(CURENT, = ORGNUNM

5135 IO $i0¢ I=1/NCHAR
IF ¢ UFFDWN LEQ. 1 7 JCTNAMICURENT»I) = ARG(ID
IF { UFPFDWN LEQ. 2 ) UCTNAMCCURENT,I} = ARG(I)
$126 COMTINUE
IF { NCHAR .GE. 1& ) GO TO 5110
NCHAR = NCHAR + 1§
U2 6107 I=NCHAR»1S
IF C URFDWN LEQ. 1 ) UCTNAM(CURENT,I) = ELANK
IS 7 UFFDWMN LEQ. 2 ) DCTNAMC(CURENT,I) = BLANK
£107  CONTINLE
4119 IF ( ZY®AEE LEQ. L ) 50 TO 4178

I aistaalny sl ol slstatstet e s

<

2 ALl STATT COLE

:

tuosoccoscecoece

511% C Lyk 1/ENTER THE 2 ZHARACTER 3TATE CODE 7OR TAIS CITYS
( 1.7P99% CINDATACI)»I=lr2)

D-29




FORTRAN 1V=-FLUS v02-51C 12:58:40 10-JUN=80 FAGE %
CITY.FTN /TR BLOCKS/WR
0110 DO 6120 I=1,2
0111 IF (UPFDWN.EG.1) USTCOD(CURENT,»I)sINDATA(I)
0112 IF (UPPDWN.EQ.,2) DSTCOD(CURENT»I)=INDATA(I)
0113 6120 CONTINUE
c
gceeeeceeccececceoeccecceeceeee
¢
g ENTER V AND H COORD'INATES
cceecececeececeeccecceecceeeee
c
0114 6130 WRITE (1,%) *ENTER V COORDINATE OR LATITULE (-~DDMM) FOR THIS CITY’
0118 ASSIGN 6130 TO BRADD
01146 READ ¢ 1,%X,ERR®7000) LON
0117 IF ( LON LT, 0 ) GO TO 6135
o118 IF ( LON .GT. 15000 ) GO TO 7100
0119 IF (UFFDWN.EQ.1) UCITYV(CURENT)sLON
0120 IF (UPPDWN.EQ.2) DCITYV(CURENT)=LON
0121 B0 TO 6160
c
C V COORDINATE INFUT AS LATITUDE
c
0122 6135 LAT = LON
0123 LATLON =
c
C ENTER H COORDI'INATE AS LONGITUDE
c
0124 4145 WRITE ¢ 1,%x )’ENTER THZ ~O0SITIVE LONGITUDE (,ODDMM) FOR THIS CITY’
0125 ASSIGN 46145 TO BADD
0126 READ ¢ 1,%+,ERR=7000) LON
0127 IF ( LON LT, 0 ) GO TO 7100
0128 CALL VANDH(LAT,LON)
0129 IF ¢ UPPDWN .EQ. 2 ) GO TO 6150
0130 UCITYV(CURENT) = LAT
0131 UCITYH(CURENT) = [ON
0132 GO TO 4155
0133 6150 DCITYV(CURENT) = LAT
0134 DCITYH(CURENT) = LON
0135 6155 IF ( MOLFLG .EQ, 1 ) GO TO é%2% .
0136 GO TO 4180 -
c
C ENTER HORIZONTAL COORDINATE
% <
0137 6160 WRITE ( 1.,x )’ENTER HORIZONTAL COORDINATE FOR THIS CITY” ‘
0138 ASSIGN 6160 TO RADD E
0139 READ ¢ 1,%,ERR=7000) LON '
0140 IF ¢ LON .GT. 15%000 .OR. LON .LT. 0 ) GO TO 7100
0141 IF (UFPDWN.EO.1) UCITYH(CURENT)=LON ‘
0142 IF (UPPOWN.EQ.2) DCITYH(CURENT)=LON
0143 6170 IF ( MODFLG .EQ. 1 ) GO TD 452%
0144 GO TO 4180

c
ccccececeeececcceececceccceccecececococeeccee
c

C OVERLAY COMMAND WITH EXISTING CITY
c

D-30




FORTRAN
CITY.FTN

014S
0146
G147
0148
Q149
0150
0151
o152
0133
0154
0158
0154

0157
0158
0159
0160
0141
0162

0163
0164

01465
0166
0167
0168
0169
0170

0171
0172
0173

Iv=FLUS v02-51C 12:58:40 10-JUN-B0 PAGE &
/TR{BLOCKS/WR

o{wtofo] mt of of o] o of 1 ol o o o] o] o o o] {0 o o] o o u] mf {1 o}

c

C

C SET STATE» V ANI' H» AND ORGANIZATION FROM PREVIOUS CITY DEFINITION

c

617% IF ( UPPDWN .EQ. 2 ) GO TO 4177
UCTORG(CURENT) =0RGNUM
USTCOL(CURENT»1)> = USTCOD(POSITN.1)
USTCOD(CURENT»2) = USTCOD(POSITN»2)
UCITYV(CURENT) = UCITYV(POSITN)
UCITYH(CURENT) s UCITYH(FOSITN)
GO TO 4180

6177 DCTORG(CURENT) = ORGNUM
DSTCOD(CURENT»1) = DSTCOD(POSITN» 1)
DSTCOD(CURENT»2) = DSTCOD(POSITN»2)
DCITYV(CURENT) = DCITYV(FOSITN)
DCITYH(CURENT) = DCITYH(POSITN)

c

ccceeccooecceceeccecce

c

C ENTER CHANNEL NUMBER

c

cccceeeccccoeecceccecce

c

6180 IF ( UPPDWN .EQ. 2 ) GO TO 46189
WRITE ( 1»% )'ENTER CHANNEL NUMBER FOR THIS UPLINK CITY’
ASSIGN 6180 TO BADD
READ ¢ 1»x »ERR=7000) LON
IF ¢ LON .GT. 999 .OR. LON .LT. 0 ) GO TO 7100
UCTCHN(CURENT) = LON

¢ IF ( MODFLG .EQ. 1 ) GO TO 432%
GO TO 619%

gCCCCCCCCCCCCCCCCCCCCCCCCC

g ENTER HIERARCHICAL LEVEL

ECCCCCCCCCCCCCCCCCCCCCCCCC

4185 WRITE ( 1.% )’ENTER HIERARCHICAL LEVEL NUMBER FOR THIS CITY’
ASSIGN 618S TO BADD
READ ( 1,%x,ERR=7000) LON
IF ( LON LT, 2 .OR., LON .GT. 100) GO TO 7100
DCTLVL(CURENT) = LON
IF ( MODFLG .EG. 1 ) GO TO 43525

gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
g ENTER VALUES FOR COST INDEXES
gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
2195 IF ( UFFLWN EG. 2 ) GO TO 4205

IF(NUINDX .EQ. 1 ) GO TO 4213
[0 6200 I=2yNUINDX
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FORTRAN IV=-PLUS V02-51C 12:981 40 10-JUN-80 FAGE 7
CITY.FTN /TR{BLOCKS/WR

0174 6194 WRITE (1,%x) ‘EMNMTER THE VALUE FOR NUMBER OF...’

0179 ASSIGN 46196 TO BADD
0176 WRITE (1+6197) (UCINDX(IrJ)yJ=1.:3)
0177 6197 FORMAT (2X»8A41)
0178 READ (1,%yERR=7000) UCTXVL(CURENT(I-1)
€
0179 6200 CONTINUE
0180 GO TO 4213
c
0181 6205 IF (NDINDX .EQ@. 1) GO TO 4213
0182 D0 6212 I=2,NDINDX
0183 6206 WRITE (1,%) ‘ENTER THE VALUE FOR NUMBER OF...-’
0184 ASSIGN 6206 TO BADD
0185 WRITE (1+6197) (DCINDX(I»J)sJ=1,8)
0186 READ (1+%,ERR=7000) DCTXVL (CURENTsI-1)
0187 6212 CONTINUE
c
o188 6213 1IF ¢ MODFLG .EG. 1 ) GO TO 6525
c
{401 of of o] wi ot o o1 o o] ] o] o] o of o o o1 o o] o] ] o ] f ] o4 04 ¥ o o] o] o o] ] o 4 { ot o4
c

C ENTER LIST OF FATHS FEASIELE FOR THIS CITY
c
o101 of o ] ] i o o1 of o1 of o] o o{ o1 1 o of 51 n] 4 of <l 1 o i o o o o1 o] o] o] o{ ] o] o of o ot o}

c
o189 6215 WRITE ( 1,%x ) ‘ENTER LIST OF PATH NAMES FEASIBLE FOR THIS CITY’
0190 J = UPPDUN +4

0191 CaLL MATMOD ¢ Jrly CURENT)
0192 IF ¢ MODFLG .EG. 1 ) GO TO 6525
0193 6225 IF(UPPDUN .EQ. 1) GO TO 4015

c

cccceceecceccecceeceece
c
C ENTER TALKBACK HOURS
c

ccceeceecceceeeeecceccecee
c
0194 DO 6240 I=1,NUCITY
0195 623% WRITE (1,6236) (UCTNAM(Ir»J)»Je1»16)UCTORG(I)
0196 6236 FORMAT (1Xy’ENTER TALKBACK HOURS TO: ‘»14A1»’/’»1I1)

0197 ASSIGN 6235 TO RADD

0198 READ( 1+ X ERR®7000) TALKEK(CURENT»I)
0199 6240 CONTINUE

0200 c GO TO 4015

ccceceeecceececcecececccceeccecececcccececcecececcccecccceccecccceccceccccececeec
(o of o] o] of o of o od of o ] o o o f o o1 o1 o ] o] o] o4 ] o3 o1 04 o1 1 ] o] o w{ ] of o o o o} o] ] of o ] o ¢ o o} o2 o} o o] o] of Y ] o} u{ o3 o1

c
C MODIFY PARAMETERS FOR CITY
c

{01 o1 od ol o1 nd of o of o] o4 o1 o {01 o1 o] o] o] { o} o o w3 ol o ] of o7 ad ] o o o] o] ] ] o] o] o ¢ o} o o ] ] o o o o} 2 0%
(04 of o o o4 o1 o1 o3 o1 o1 o2 o o o o 4 1 o o of 4 o] o] o] o 7 nd w] ] of o i o o2 o] 1 o o f ] ] ] o o o o o o2 o] o o o o oo} o o o i o}

c
0201 6300 WRITE ( 1sx )'ENTER NAME OF CITY (/ORG)> TO MODIFY’
0202 ASSIGN 6015 TO BADD
0203 READ ( 1:7990) C(INDATA(I),»I=1,80)
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CITY.FTN

0204
0205
0206
0207
0208

0209
0210

o211
0212

0213
0214

0215
0216

0217
0218
0219
0320
0221
0222
0223

IV=FLUS v02-S1C 12:98:40 10=-JUN=-80 FAGE 8
/TR{BLOCKS/WR

CALL GETTER
IF ( ARG(1) .EG. ‘¥’ ) GO TO 4015
CALL CTYCHK ¢ FPOSITN»ORGNUN )
IF ¢ POSITN .GT. O .AND. ORGNUM .EQ. O ) GO TO &32%
IF(POSITN .GT, 0 ) GO TO 6320
c
IF ¢ FOSITN .LT. 0 ) GO TO 6300
6305 IF ( ORGNUM .GT. 0 ) GO TO 6320

c
C CHECK FOR EXISTANCE OF CITY/ORGANIZATION COMEINATION
c

C CITY DOES NOT EXIST

c

6315 WRITE (1x) ‘CITY DOES NOT EXIST'’
GO TO 6018

c

C CITY/ORGANIZATION COMEO DOES NOT EXIST

c

6320 WRITE (1,%) ‘CITY/ORG COM3IINATION DOES NOT EXIST’

GO TO 6015

¢

6322 WRITE ( 1+%)’CITY AND ORG COMEINATION ALREADY EXIST”
GO TO 4015

c
€ccceceeecceeceeceeecececce
c
C ENTER MODIFY SUKCOMMAND

c

cceceeeeecccecccceeccececece

c

c

6325 CURENT = FOSITN

6327 WRITE ¢ 1.x ) ‘ENTER CITY MODIFY SUBCOMMAND-
MODFLG = O
READ ( 1,7990) (INDATA(I)»1=1,80)
CALL GETTER
CALL CODCHK ( 4»ARG.10/,MODSUEB,FPOSITN)
IF ¢ POSITN .EQ. 0 ) GO TO 4330

c
C BRANCH ON MODIFY SUKCOMMAND
c
MODFLG=}
c VAND CHAN CHLV INDE ADDP DELP CHGP CHGN TALK EXIT
GO TO ( 6130+6380,639006195162i%1655096600:5627+6630146015) FOSITN
c
C NO SUCH MODIFY COMMAND
c
6330 WRITE (1,%) ‘INVALID SUECOMMAND-
WRITE(1s %)’ COMMANDS ARE:! VAND»CHAN,CHLV» INDE»AIDF » DELF » CHGF » TALKYE
2XIT
GO TO 4327

c
gceceeeceecceececcecceccececcecec

c
C CHANGE CHANNEL ASSIGNMENT
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0229
0230
0231

0212
0233
0234

0233

0236

0237
0238
0239
0240

0241
0242
0243
0244
0245
0246
0247

c

o ol ol o] of oot ot ot of of of of af af of o of o o of o o o] ot o1

c

6380 JF ( UPPDWN .NE. 2 ) GO TO 6180
WRITE (1,%)’THIS COMMAND VALID ONLY FOR UPLINK CITIES’
GO TO 6327

gCCCCCCCCCCCC
g CHANGE LEVEL
gCCCCCCCCCCCCC
23?0 IF ¢ UPPDWUN .NE. 1 ) GO TO 618%

WRITE (1,x)’THIS COMMAND VALID ONLY FOR DOWNLINK CITIES®’
GO TO 4327

FINISHED WITH MODIFY - RESET FLAG AND ASK FOR ANOTHER COMMAND

(24
(L]

MODFLG=0
G0 TO 6327

ccceecceecececccee

(L)

O 0000

(2]

g DELETE A PATH

CLLLLLLLLLLLLLL

c

6550 WRITE ¢ 1+% )'ENTER LIST OF PATH NAMES TO DELETE FROM THIS CITY”
JuUPPDWN + 4
CALL MATMOD ¢ J»0»CURENT )
GO TO 6327

c

c
(o1 101 o1 o} o] of of ot o of o] o] nf of of ot o o o] o] o] of oY ot o sy o} of o} o
c
C CHANGE PATHS ( REPLACE PATHS )
c
Lo ot el o] of ol o o o} o] o] o] o} o] of of o of of o {0 of o] oY { o] o} o] o] o] o
c

c

6600 DO 6610 I = 1y NUPATH

6610 UPTHCY ( I+ CURENT > = 0 4
WRITE (1,% )’ENTER A NEW LIST OF FATH NAMES FOR THIS CITY’ ‘
JuUPPDWN + 4 |
CALL MATMOD ¢ J»1+,CURENT)
MODFLG = 1
GO TO 6327

c

ECCCCCCCCCCCCCCCCC

C CHANGE CITY NAME
c
ccceeceeeceececeeceeccee
c
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0249 6623 WRITE ¢ 1,%)"ENTER NEW NAMC FOR THIS CITY’

0250 ABSIGN 4625 TO EADD

02351 READ (1,7990) (INDATA(I) :I=1,00)

0252 CALL GETTER

0253 IF ( UPFDWN .EQ. 1)CALL LODC!KINCHAR ARG »MAXUCT »UCTNAM,FOSITN)
0254 IF(UPFDWN .EQ, 2 ) CALL CODCHK(NCHAR1ARG»MAXDCT,DCTNAM,FOSITN)
0255 IF ¢ POSITN ,GT.0) GO TO 6322

0256 IF ( UPFDWN .EQ. 2) GU TO 6620

0257 DO 6627 I=1/)NCHAR

0258 6627 UCTNAM(CURENT,I) » ARG(I)

0259 GO0 TO 4630

0260 6628 DO 4629 I=1,NCHAR
0261 6629 DCTNAM(CURENT,I) = ARG(I)
0262 6630 IF ( NCHAR .GE., 16 ) GO TO 6640

0263 NCHAR=i'CHAR+1
0264 DO 64640 I=NCHAR» 16
0265 IF (UPPDWN.EQ.1) UCTNAM(CURENT»I)=BLANK
0266 IF (UPPDWN.EG.2) DCTNAM(CURENT:I)sBLANK
0267 6640 CONTINUE
0268 GO TO 6327

c

c

(oo o of o] of o of o1 of o 04 ) o o o o o o o o o o1 o

c

C CHANGE TALKRACK FARAMETERS
c

cceceecececcocccececcccecececccccce
c
c
0269 4650 1IF ( UFFDWN .EQ. 1 ) GO TO 6390
0270 6651 WRITE ( 1,%)’ENTER UPLINK CITY NAME (/0RG)°

0271 ASSIGN 6651 TQ BADD
0272 READ ( 1+7990) (INDATA(I)»I=1,80)
0273 CaLL GETTER
0274 IF ( ARG(1) .EQ. ‘#’ ) GO TO 4327
c
C UFPFDWN MUST BPE 1 TO CHECK UFLINK CITIES
c
0279 UFFLIWN = |
0276 CALL CTYCHK(FOSITNs»ORGNUM)
0277 UFPDUWNsS2
0278 IF(FOSITN LT. 0 ) GO TO 44%1
0279 IF (FOSITN .EQ., O ) GO TO 4319
0280 1F ¢ FOSITN .GT. O .AND. ORGNUM .EQ. 0 ) GO TO 4652
0281 GO T0 6320

0282 6652 TALKEK(FOSITN,CURENT) = 0
o283 6653 WRITE ( 1,4 )’ENTER TALKRACK HOURS’

<84 ASSIGN 6653 TO BADD
0285 READ ( 1+%,ERR=7000) XLON
0286 IF(XLON LT, 0 .OR, XLON .GT. 9999.9) GO TO 7100
0287 TALKEK {CURENTFOSITN ) = XLON
0208 GO TO 6327
C
C NO SUCH CITY
c

o f o ol o0 o8 o o o o of o o of o ol ] 4 o & o o o o o o o o o o o o of o o o} o s o i & ol o o} S 3 o o o o o o o o B 04 ML DY
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CITY.FTN

0303

0304
030S
0306
0307
03080

0J0¢

0310
0311

0312

0313
0314

/TRIBLOCKS/WR
o] ool of of o o of ol of of e o] o ot of of o o o o f of o o o o of o o o o o o o o o ] o o o o of o o o o of o Y o o o} f
c
C DELETE A CITY FROM THE SCENARIOC
c

(af ol oo ol o o of al md o of of sf o d o o] o] of ¥ o o ad f ad od o] of o o o o of o o o o o ] o et o o o o ] o o o o o o S o ] o] o o o
{od of o o of of of o of o of o] of a4 o] o o o of o of o o o o o o o o ] o] o{ of o od o ] ol ] o o ] of of o o] o o o of ok o o o d o] o5 ]
c
6700 UWRITE ¢ 1.,%x ) ‘ENTER CITY (/0R0) TO BE DELETED’
ASSIGN 4700 TO BALD
READ ( 1+7990) (INDATA(I)yI=31,80)
CALL OETTER
IF(ARG(1) .EQ. "#’) GO TO 6018
CALL CTYCHK ( POSITN»ORGNUM )
IF ¢ PO3ITN .LT. O ) GO TO 6700
IF ¢ POSITN .EQ. O .OR. ORGNUM .NE. 0 ) GO0 TO 4320
IF ¢ POSITN .GT, O .AND1, ORGNUM .EQ. 0 ) GO TO 6710
IF(POSITN .GT. 0 ) G0 TO 4700
GO TO 4308
6710 J=UPPDUN +4
CALL DIBAPR ( J)POSITN )
IF (UPFPDWN.EQ.1 . AND.NUCITY.EQ.0.OR.UPPDWN.EQ.2.AND.NDCITY.EQ.0)
2 GO TO 6806
GO TO 6015
c
Lo of o of od ot o 4 o o i o o o f o o o o o o o f % o ] o] o o o o o o] o o o o o o o o ] o o o o< o mf o ot o o o e ] o o o o o of
gcccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
C LIST INFORMATION PERTAINING TO CITY

c
o of o o of of o of o o o1 o o o o o] o of o o o of o ] o o o o o] o o o { o o o o o w{ o o of o o o of o o d o o o o o o o o o1
o ool o of of ot o] o ot o of o of o od o] of oF B} o o o o o o o o of o o o o { o o o of o ] % o o ol o o e o o o o o o of o5 o o { o o2 o

c
6800 IF (UPPDWN.EQ.1.AND.NUCITY.EQ.0.OR,UPPOWN.EQ.2.AND.NICTTY.EQ. 0}

2 GO TO 4804

WRITE ( 1+%)’ENTER CITY LIST SFECIFICATION”

READ ¢ 1+7990) (INDATA(I)+1=1,00)

CALL GETTER

CALL COUCHK(4+ARG+8/CTLSTS»POSITN)

IF ( POSITN .EQ. O) GO TO 480°

c
¢ INDE FATH FNAM TALK ORGS ALL CITYy i
G0 TO ( 6810+ 6630+ 6840, 680+ 4860y 6870» 6863, 4015) POSITN
c
E NO SUCH COMMAND
6807 WRITE (1,%) “INVALID LIST OPTION’
WRITEC(1,%) VALID COMMANDS: INDE, PATH, PNAM)» TALXs ORGS: ALL» CITY
24
GO TO 6800
6806 WRITE (1,%) ‘ALL CITIES HAVE BEEN DELETED’
GO TO 6019
cceceeecee
c
C INDEXES
c




FORTRAN IV=-FLUS V02-51C 12:98:40 10-JUN-80
CITY.FTN /TR:BLOCKS 7WR
cceeccecc
¢
0315 6810 CALL REFRTR ( S» 1 )
0316 G0 TO 6015
C
cceeece
c
C PATHS
c
ccceece
¢
0317 830 CALL REFRTR (4+1)
0318 G0 TO 6015
¢
0319 o840 CALL REFRTR (3,1)
0320 G0 TO 6015
c
cceceeeceecc
c
C TALKBACK
c
cceeeeecce
c
0321 48%0 CALL REPRTR(6.1)
0322 GO TO 6019
c
[o{ afvd o ot o of of o] of o of st ot f s el of wf wf o o o{ o nd o of o o 4 o 5
c
C ORGANIZATION NAMES AND NUMBEKRS
c
1o of of of of o o o o of of of af ad of o o o o sl ol o ot ol o o ¥ ] o 4 o
~
0323 6860 CALL REFPRTR ( 7»1)
0324 GO TO 6015
c
(st oo ol of of af of of o of f of o o of ot of ol of o} ot o] o o p s} o o o of o o md i o o ] o 02 o
c
C FRINT CITY NAMES,» ORGANIZATIONS» AND STATES
c
Lod o8 d of ad o o o of of o ol o o) ol of ol of a o of of X o oY o of ) f o o w ] o o o o o o3 Y o o o
c
0325 6865 CALL REFRTR(10:1)
032¢ GO YO 6013
c
[a{of sl of st ot of of o o o] of o f o ot o]
c
C ALL OF THE AROVE
c
gececeecceeceeeccccc
c
0327 6870 CALL REFRTR ( S»1 )
0328 CALL REFRTR ( 451 )
0329 CALL REFKTR ( 6.1 )
0330 CALL REFRTR ( 7,1 )
0331 CALL REFRTR ( 101 )
0332 GO 70 4012

[

TN R o

FAGE 12
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c
gcceeecccceecceccececcccecceccececcccceccececcceecceececececcceeeccecce
({51 of ol o] of o1 o] o] o1 o o1 of o] o{ ] of o oy 1 of o] o ] 7 o of of o 1 o] w o] o ] o] o{ of o o o3 o o o{ {0 = o o] o} w] m{ m{ m{ o { o} »
c

C EXIT FROM CITY

c
cccceceecceecccccccecccceccccceeccccececcecccccceccceccececeecececece
(01 ot o) of o1 a1 o o o1 o o{ o o n{ ad o oY ] o o i md ] & o o1 o s} o 4 1 o { o o] o] { o o} s i of n 5] n{ a6t B my 0] o o]

c
0333 6900 IF(UPPLIWUN .EQ. 2 ) GO TO 6980
0334 WRITE (1»%x)°00 YOU WANT TO MODIFY DOWNLINK CITY DATA?’
03335 CALL YESNO
c
c YES NO ERR
03346 GO TO ¢ &4910» 6980» 6%00) YESSNO
0337 6910 UFPDUWN = 2
0338 G0 TO 6015

0339 6980 RETURN
0340 7000 WRITE (1,x) “ERROR IN NUMERICAL READ -- FLEASE RETYPE'

0341 GO TO BADRD
0342 7100 WRITE (1,x) ‘SPECIFIED VALUE IS OUT OF RANGE:’,LON
0343 GO TO BADD

0344 7990 FORMAT ( 80Al)
034% 7991 FORMAT(1X» 'COMMANDS: “»12(1X,4A1))
0346 END
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RATE,FTN

Q001

0002

0040
0041

- P

000 0000000000000 0O0O0000000O00000000000000000000000000O000D0

/TR BLOCKS/WR
SURROUTINE RATE
RATE MODULE

THE RATE MODULE IS FOR THE FURFOSE OF ALDING OR MOUIFYING
TELEPHONE CHARGES: INTERESY RATES» OR GENERAL AND ADMINISTRATIVE
COSTS. THE INTEREST AnD (« ND A RATES PERTAIN TO THE NETWORK(S)
AS A WHOLE AND THUS ARE NOT DIVIDED BETWEEN UFLINK AND DOWNLINK,
VARIABLES
DDDCPH - DIRECT DIAL COST PER HOUR
RODINS -~ DIRECT DIAL INSTALLATION COST
DDDLES - DIRECT DIAL LEASE COST FER MONTH
DISCNT - DISCOUNT RATE FOR AMORTIZATION

EQPLIF - NUMBER OF YEARS OF EQUIFMENT LIFE (FOR AMORTIZING
CAFITAL EXFENDITURES)

GANDAD ~ ARRAY OF THE FOUR CO.7S FOR GENERAL AND
ADMINISTRATIVE COSTS FOR CAFITAL» LEASE, INSTALLATION
AND OPERATIONS AND' MAINTENANCE

PVUTLES ~ FPRIVATE LINE MONTHLY LEASE CHARGE FOR A
GIVEN CITY PAIR IN TALKEACK SEGMENT

PUTFIX = FRIVATE LINE ZERO MILEAGE MONTHLY CHARGE
FUTINS - PRIVATE LINE INSTALLATION CHARGE
FPUTMIL - PRIVATE LINE MONTHLY LEASE CHARGE FER MILE

TLKCAF - ADDED CAPITAL EXPENDITURES REGUIRED FOR ADDING VOICE
TALKBACK

WATINS - WATS INSTALLATION CHARGE
WATCPH - WATS CHARGE FER HOUR OF UTILIZATION
WATLES - WATS LEASE CHARGE PER MONTH
WATMAX - MAXIMUM MONTHLY CHARGE FOR WATS
SUBROUTINE CALLS: GETTER, CODCHK» YESNO, RATECK, REFRTR
CALLED BY: BUILD
INCLUDE ‘SYO:COMELK.FTN/NOLIST
LOCAL VARIABLES

LOGICALX1 RATECDI(8s4)
INTEGER*2 XDAT



FORTRAN IV=-PLUS V02-351C 13106314 10=-JUN-80 FAGE 2
RATE.FTN /TR:BLOCKS/WR
0042 DATA RATECD/'FP/» /W s'D’ /1 9 'G's T »’'L +’E’>»
2 'ROYA P ‘DN s Ay AT 0 'X "
3 III.ITI,IDI,IT(,I l'lLI'IsI'fI/,
4 lu'.lsl'l l'l I,I I’IKI,ITI"TI/
c
0043 8000 WRITE ¢ 1»%x )’DO YOU HAVE RATE INFORMATION TO ENTER?’
0044 CALL YESNO
c
c YES NO ERR
004S GO TO ¢ 8010, 8800, 8000 ) YESSNO
0044 8010 WRITE ( 1»x )’ENTER RATE COMMAND’
0047 READ ( 1,8990) (INDATA(I)»I=1,80)
0048 CALL GETTER
0049 CALL CODCHK (49ARG»8»RATECD,FOSITN)
0050 IF ( POSITN .EQG. 0 ) GO TO 8015
c
C BRANCH ON RATE COMMAND
c
c FRIV WATS DDD INT GA TALK LIST EXIT
0051 GO TO ¢(8100,8200,8300:8400,8%00,84600,8700,8800) FOSITN
c
C INVALID COMMAND
c
0052 8015 WRITE (1.,x) ‘INVALID RATE COMMANI’
0053 WRITE(1,Xx) "VALID COMMANDE: FRIVSsWATS,DDDy INT»GA»TALK,LIST,EXIT
0054 GO TO 8010
c
cccecceeeceecccecececeeccecceccoecccecccecececceccccececccccceeceeccecc
c
C MODIFY PRIVATE LINE COSTS
c
ccceceececceeccecececeeccccecececceccccececcceeececcceeccecceccccecceccee
c
0089 8100 WRITE ¢ 1»x )’FRIVATE LINE CHARGES’
00356 WRITE ¢ 1,%x )’ INSTALLATION ZERO CHG/MO CHG/MILE/MO”
0057 WRITE ( 1,8991) PUTINS,FUTFIX,PVTMIL
0058 WRITE ( 1sX )’'N= 1 2 3’
00359 8105 WRITE ( 1% )’ENTER CHANGE : NrVALUE OR 0,0 TO END’
0060 ASSIGN 8105 TO BALD
0061 READ ¢ 1,% »ERR=8115) XDATy» XDATAC2)
0062 IF ( XDAT .EQ. O .AND. XDATAC2) .,EQ. O ) GO TO 8010
0063 CALL RATECK ( 1+3+XDAT )
0064 IF (POSITN .EQ. 0 ) GO TO B10S
c
c INS FIX MIL
00635 GO 7O ¢ 8120y 8140y 81460 ) XUAT
c
C ERROR IN RESFONSE
c
0066 8115 WRITE (1,%) ERROR IN NUMERICAL READ - FLEASE RETYPE’
0047 GO TO BRADD
0068 8120 FUTINSaXDATA(2D)
006% GO 70 810%
0070 8140 FVTFIX=XDATA(2)
0071 GO TO 8.n%
0072 8160 FYTMIL=XDATA(2Q)
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RATE.FTN

0073

0074
0072
0076
0077
0078
007¢
00860
0081
0082
0083

0084

008%
0086
0087
0088
0089
0090
0091
0092

0093
0094
0099
0096
0097
0098
0099
0100
0101
0102

0103

0104
01035
0106
0107
0108

/TRIBLOCKS/WR
GO TO e10%

c

o1olo o aint ol ol oot o] ol nf af of ol o ol o o o of ol o ol o] o of o o o} 0 o % o1 o] o o] ot ot o] o] m{ o] mf i ot o o o s d o o o 1 % o 1 o
c

C MODIFY WATS CHARGES

c

[oio{od ol ol o of s a2edatn of od of o of o] o od od od o2 o] o] 3 o3 o o o1 of ot o1 o] o1 w1 o] ] ] o] o] mf o od o] f o ol o o o o o o o] i Y 1 0%
c

8200 WRITE ( 1,x ) WATS CHARGES’
WRITE ¢ 1»x )° INSTALLATION ZERO CHG/MO CHG/HR
WRITE ( 1.,8992) UATINSvUATLESvUﬁTCPHvUATHAX
WRITE { 1,% )’N= 1 3
8205 WRITE ( 1»x )'ENTER CHANGE: NvVALUE OR 0+0 TO END’
ASSIGN 8205 TO BADD
READ ¢ 1+% ,ERR=811%5) XDAT: XDATA(2)
IF ¢ XDAT ,EQ. 0 .AND. XDATAC(2) .EQG., 0 ) GO TO 8010
CALL RATECK ( 1,4, XDAT )
IF ( POSITN .EQ. 0 ) GO TO 820%

INS LES CPH MAX
GO TOC 8220, 8240, 8240y 8280 ) XDAT

220 WATINS=XDATA(2)
GC TO 820%5

8240 WATLES=XDATA(2)
GO TO 8205

8260 WATCFH=XDATA(2)
GO TO 8205

8280 WATMAX=XDATA(2)

GO TO 8209

1010 ool ! o] ot ol o1 o} ) ol ot wf of o] d o o] o 1 o3 o o o 1 o] of o1 0 o o o] {01 o ] o o ] o o} o] o o i ] { o o i Y o 0 o m
c
C MODIFY DIRECT DIAL CHARGES

c
{20101 o] o ot o1 o} 1 f o} ol 1 o} o 2 ot o3 o] i {1 o ] ] o o o 4 o] i i o 0 ] o] o 03 2 ] 7 o 01 7o ] ot o3 i i i n{ ] o}
c
8300 WRITE ( 1»x )’'DIRECT DIAL CHARGES’
WRITE ( 1+%x )* INSTALLATION FPER MINUTE ZERO CHG/MO-
WRITE (1+,8991) DLDINS, UDDCPHv DDDLES
WRITE ¢ 1+% )’N= 2 3’
8305 WRITE ( 1sx )’ENTER CPANGE. NsVALUE OR 0,0 TO END-
ASSIGN 8305 TO BAND
READ ( 1+%9ERR=8115) XDAT, XDATA(2)
IF ¢ XDAT .EQ. 0 .AND. XDATA(2) .,EQ. 0 ) GO r0 8010
CALL RATECK ¢ 1,3»XDAT)
IF ¢ POSITN .EQ. 0 ) GO TO 830%
c
c DDINS DUCFPM DDLES
GO TO ( 8320, 8340, 8340 ) XDAT
c
8320 DDDINS=XDATA(2)
GO TG 8305
8340 [DDOCPM=XDATA(2)
GO TO 8305
8360 DDDLESaXDATA(2)
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010% GO TO 8305

0110
o111
o112
0113
0114
0115
0116
0117
0118
o119

0121
0122
9123
0124

012%
0125

0127
0128
0129
0130
0131
0132
0133
0134

0135
0134

0137
0138

c

[v1et0] ol ofod ot ot ol of o o of of o w of o o o o] nd o o] o o ¥ o o1 o1 o1 o] ] o ] o o ] ] o] ] wd o] of o1 ot o} o o ] o o o o o] n{ i o] o o |
c

C MCDIFY INTEREST INFORMATION

c

{01054 o1 o o] of ol o of ot o o] o o o o} o o o= o1 o3 o] o o o1 o] o 1 o] o o of o L o o4 o o o] { {1 ni ] o4 o] o] o o1 o o] o e o1 o) o}
c

8400 WRITE ( 1rXx )‘INTEREST RATES’
WRITE (¢ 1l»%x )’ EQUIFMENT LIFE (YEARS) DISCOUNT (X))’
WRITE ¢ 1,8993) EQPLIF,DISCNT
WRITE ( 1+% )’N= 1 20

8405 WRITE ( 1% )’ENTER CHANGE: NsVALUE OR 0,0 TO END’

ASSIGN 84039 TO BADD

READ ( 1»%,ERR=€115) XDAT» XDATA(2)

IF ¢ XDAT .EQ. 0 .AND. XDATA(2) .EQ. 0 ) GO TO 8010
CALL RATECK ( 1,2,XDAT )

IF ( POSITN .EQ. O ) GO TO 8405

c
c EQUIP DISCNT
GO TO ¢ 8420s 8430 ) XDAT
c
8420 EQPLIFsXDATA(2Q)
GO TO 840S
8430 DISCNT=XDATA(2)
GO TO 8405
c
19101 of af oo ol o o2 ] ] o o o o o o2 o2 o] o o] mt ]} o o o o1 o] 3 o} o] of ] o o o] o o o} o o o ] o o o o o ] o] af o] o { ot
c
C MODIFY GENERAL AND ADMINISTRATIVE EXFENSES
c
ccecorccececcecocccecceccecccecececcecceccccceccccecceccceecccceceecececccece
c

BY300 WRITE ( 1% )’‘GENERAL AND ADMINISTRATIVE EXFENSES’

WRITE (1»%)’ CAFITAL INSTALLATION LEASE OFP AND MAIN
2T

WRITE ¢ 1,8992) (GANDAD(I):I=1,4)

WRITE (1,%)‘N= 1 2 3 4’

8505 WRITE ( 1:,x )‘ENTER CHANGE: N)VALUE OR 090 TO END-
ASSIGN 8505 TO BADD
READ ( 1,%,ERR=8115) XDATs XUATA(2)
IF ¢ XDAT .EQ. O .AND. XDATA(2) .EQ. 0 ) GO TO 8010
CALL RATECK ( 1,4,XDAT)
IF ( POSITN .EQ. 0 ) GO TO BADD

GANDAD(XDAT)=XTIATA(2)

GO TQO 8503
c
ccceoceccccecocecececcecccceeccccecccccececcecccecccceccecceececcceceececceeceecee
c

C MODIFY TALKBACK CAFITAL EXFENDITURES
c
{02010 o of o1 o3 o of o o o ot ot o o o o o o ] o (] o} o o o o 0] 02 0% o o o o ] o] ] o ] o o o 03 o o 0% o o o o4 ot ol m{ { o o o
c
8600 UWRITE ( 1,% ) TALKHACK CAFITAL CO3TS’
WRITE ( 1,8994) TLKCAF
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0139 860% WRITE ( 1»x )’ENTER NEW VALUE’
0140 ASSIGN 8605 TO BADD

0141 READL ( 1,%,ERR=8115)TLKCAF
0142 GO TO 8010

c
cececeeceeeececcececeeccccecceececcceciccececceccceccececcceecceccocecceceecee
c

C LIST RATE INFORMATION

c

1€ o1 o] o1 o] oo ot 5 o7 o] o) o] of of o o] o ¢ o m{ ¢ 1 o1 of 1 o] o] 5] o] o o] m{ o o1 6 6 o1 1 o] ] o1 % o uf o o o > o o o} ) o4
c

0143 8700 CALL REPRTR ( 8)
0144 GO T0 8010
c
(o o{ofo] o] of ol of o 2 o7 1 o1 of mf o] o o of o ] o] {0 o] o o1 o] o o o ] ) o ] 0 o] o 4 o o o f g o o o o ol o o { o o o

c
E EXIT FROM RATE

ccececeeeececeeocceeccececcecceceecceceoccecececcececccocceecceeccececceece

c
0145 8800 RETURN
0146 8990 FORMAT
0147 €991 FORMAT
0148 8992 FORMAT
0149 8993 FORMAT
0150 8994 FORMAT
0151 END

80AL1)
2X93(2Xr F9.2» 3IX ))
2Xr4¢ 2X» FP.2» 3IX))
2X22¢6Xs FP.2» SX ))
F9.2)

~ NN~




SECTION 2. MCDEL MODULE

Section 2 includes listings for the extended common area description,
the main program for the MODEL module, and the following subroutines:

MODUP

MODDN
MODTK

~~1rEDING PAGE BLANK NOT FILMED
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THIE IS THE EXTENSION TO THE COMMON AREA *INCLUDED®' IN THE MOLEL
PROGRAMS, THE FILE NAME IS 'MODBLK’.

O

INTEGERXQ NUFREF(80:

COMMON NUFREF

REAL*4 UORGCS(®+Z) yDORGCE(P+ %)y TORGCS(F15) vADRGLES(®S) » XORGLCE(FS)
COMMON UQRGCS» DORGES, TORGCS» AQRGCS» XQRGCS
REALX4 WGTARR(8C)

COMMON WGTARR

REALX4 UPTIDX(1094695) »DPTINX(209695)UCOSTX(10+4),DCOSTX(BOr S
COMMON UFTIDX» LETIOXy ucosTX, DeosTX

REAL &4 CAPCST, INSCSTLESCST»OMACST» AMORT

COMMON CAPCST» INSCET»LESCST1OMACST »AMORT

REAL%4 ANNL(BQ)TCOST(6+T)

COMMON ANNL» TcesT

REAL%¥4 CILO(S»2)y FER» BLANK, UPORDN(2,2)

COMMON CILO. FER» BLANK:; UPORAN

LOGICAL*1 RUNSEC(4) REFNUM{20),»REFLET(20,2)

COMMON RUNSEC, REFNUM» REFLST

e
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c
c THIS IS THE MAIN PROGRAM FOR THE COST SECTION OF THE MODEL
c
C SUBROUTINE CALLS: READIN» GETTER, REPRTR» CODCHK,
c MODUP, MODDN, MODTK
c
0001 INCLUDE ‘DK2:COMBLK.FTN/NOLIST’
0039 INCLUDE ‘DK2:MODBLK.FTN/NOLIST”
0056 LOGICALX1 LBLANK
c
C  DATA INITIALIZATIONS
c
0057 DATA LBLANK /% */
0058 DATA BPVT /“PVUT ‘/, BWATS /’WATS’/, BDDD //0DD */
0059 DATA CILO /“CAPI’»’INST,‘LEAS’ s 08MS’» ANNU'»
2 ‘TAL “27ALL “0’E  ‘»’A ‘2 ALZD/
0060 DATA PER /‘FER ’/1 BLANK /° '/
0061 DATA UPORDN /‘ UP’»“DOWN’»'LINK’y’LINK'/
0062 DATA UCINDX //F/pSK* “»* T s8R’ “ 4 /X 25K’ “p E 25K’ ‘9 /D ,23k° */
0063 DATA DCINDX /“F’ 95K’ * 9’17 9GK’ “ /X’ pSK’ ‘y’E/ 95K’ *9 [7,23%" */
0064 DATA REFLST /71757275 397479757 +7°6°9°7°1°87,°9110K°17 Q"
2 9.’ I"ol'lll'121'13"141’151’/6[,’7','81,[9',![_'/
0065 DATA REFNUM /20X0/
0066 DATA MAXUCS sMAXDCS s MAXUFA » MAXTIFA y MAXUCT yHAXDCT /1%+30510+20510,80/
0067 DATA UORGCS /45%0./,» DORGCS /4%X0./» TORGCS /45%0./» XORGCS/45%0./
0068 DATA WGTARR /80%0./
0069 DATA UPTIDX /300%0./» DFTIDX /600%0./
0070 DATA UCOSTX /40%0./» DCOSTX /320%0./, TCOST /30%0./
c
€ READ IN SCENARIO
0071 CALL READIN
c
C  NOW DETERMINE WHICH REFORTS ARE REQUESTED
c
0072 160 WRITE(1s,%) ‘INDICATE THE REFORT NUMBERS YOU WISH TO SEE’
0072 WRITE (1,%) ‘ENTER THE NUMBERS (1-19) SEFARATED BY COMMAS AND’
0074 WRITE (1,%) ‘TERMINATE WITH A *i* OR SIMPLY ENTER °*ALL' FOR ALL RE
2FORTS”
0075 READ(1,1000) (INDATACI)»I=1,80)
0076 170  CALL GETTER
0077 IF (ARG(1),EG.’3’) GO TO 220
0078 IF (NCHAR.EQ.1) ARG(2) = LELANK
0079 CALL CODCHK (2,ARG»20,REFLST,FOSITN)
0080 IF (FOSITN.LE.O) GO TO 190
0081 IF (POSITN.EQ.20) GO TO 200
0082 REFNUM(POSITN) = 1
7083 180  IF (CONTCD.EG.0) GO TO 160
0084 IF (CONTCD.EQ.1) GO TO 170
c
C  ERROR--INVALID REFORT SPECIFIED
c
0085 190  WRITE (1,1001) ARG(1)»ARG(2)
0086 GO TO 180
c

c ALL REFORTS DESIRED




FORTRAN IV-FLUS VO02-51C 10:08:41 30-JUN-80 FAGE 2
MODEL.FTN /TRIBLOCKS/WR
c
0087 200 D0 210 I=1,19
ooes 210 REPNUM(I) =
c
c CALCULATE INTEREST RATE AMORTIZATION FACTOR
c
0089 220 NYEARS = IFIX(EQFLIF)
0090 AMORT = 0.,
0091 00 230 I=1,NYEARS
0092 230 AMORT = (AMORT 4 1.)/(1. ¢+ DISCNT/100.)
c
c INTEREST RATE» EQUIP. LIFE» AND MISC. ASSUMPTIONS REFORT
c
0093 IF (REPNUM(1).,EQ.0) GO TO 240
0094 WRITE (3,1002) (TITLE(I),»I=1»72)
0095 CALL REFRTR (8,1)
c
c UFLINK SEGMENT
c
0096 240 UFPFDUN = 1
0097 CALL MODUF
c
c DOWNL INK SEGMENT
c
0098 UFFDWN = 2
0099 CALL MODDN
c
c VOICE TALKBACK AND SUMMARY
c
0100 CALL MODTK
0101 STOF
c
c FORMAT STATEMENTS
€
0102 1000 FORMAT (B0Al)
0102 1001 FORMAT (1HOs "INVALID REFORT NUMBER: ‘»2Al:/) -
0104 1002 FORMAT (1H1.7241)
0105 END
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MODUP.FTN /TRIBLOCKS/WR
0001 SUBROUTINE MODUFP
c
c THIS SUBROUTINE DOES THE CALCULATIONS FOR THE UFLINK SEGMENT
c OF THE MODEL.
c
c SUBROUTINE CALLS! REPRTR» VANDH
c
0002 INCLUDE ‘DK2:COMBLK.FTN/NOLIST’
0040 c INCLUDE ‘DK2IMODBLK.FTN/NOLIST
c COST ELEHENT DATA
c
Q057 IF (REPNUM(2),.NE.1) GO TO 110
ooss WRITE (3+1001) (TITLE(I)»I=1,72)
0059 WRITE(35,1002) UPORDN(1,1)sUFORDN(1,2)
0040 00 100 I=1,NUELEM
0041 CALL REPRTR (1»D)
0062 100 CONTINUE
c
C FRINT COST/PATH MATRIX
C
0063 110 IF (REFNUM(3) .EQ. 0) GO TO 112
0064 WRITE (3+1001) (TITLE(I)»I=1,72)
0069 CALL REFRTR (2,1)

c
C FATH/CITY MATRIX
c
1

0066 112 IF (REFNUM(4) .EG. 0) GO 7O 114
0067 WRITE (3,1001) (TITLE(I)+Im1,72)
0048 CALL REFPRTR (4,1)
c
< CITY COST INDEXES
c
0047 114 IF (REFNUM(Z) .EQ. 0) GO TO 116
0070 WRITE (3:1001) (TITLE(I)s1=1,72)
00714 CALL REFRTR (5»1)
c
[ MATRIX OF TALKRACK REQUIREMENTS
C
0072 116 IF (REPNUM(4) J.EQ. 0) GO 7O 118
0073 WRITE (3+,1001) (TITLE(I)»I=1,72)
0074 CALL REFRTR (6+1)
c
c CALCULATE COSTS OF UFLINK FATHS: BY COST INUEX
C
0073 118 DO 130 J=1,NUFATH
0074 DO 130 I=1,NUELEM
0077 00 130 M=1 o NUINDX
0078 [0 120 L=1,4
0079 N = UCSFTH(IvJ)
0080 120 UFTIDX(JrMoL) = UPTIDX(JsMeLl) + FLOAT(N)XUCSDHAT(IsMyL)
0081 130 UPTIDXCJsMe»3) = UFTIDX(JeM»S) + FLOAT(N)X

2 (C(UCSDAT(IsMy 1I4UCSIAT(I M9 2)) /AMORTHUCSDAT (T s My ZI4UCSDAT(IsMr4))

COST SENSITIVITY REFORT

OO0
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0082 IF (REPNUM(7).NE,1) GO TO 160
0083 WRITE (3,1001) (TITLE(I)»1=1,72)
0084 WRITE (3+1020) UPORDNC(1,1)»UPORDNC1,2)
008% DO 150 I=1/)NUPATH
0086 WRITE (3,1021) I» (UPTHNM(I»J)»Jm1,20)
0087 IF (NUINDX.GT.1) WRITE (3+1022) (FPER»J=2,)NUINDX)
ooes WRITE (3,1023) ((UCINDX(JyK)sK®1,8)rJml,NUINDX)
0089 DO 140 J=1,9
0090 140 WRITE (3,1024) CILO(J»1)sCILOCI»2) o (UPTIDX(I+KoJ) K=1)NUINDX)
0091 150 CONTINUE
c
c IF COST ALLOCATION SPECIFIED, REMOVE MULTIPLE CITY LISTINGS
c
0092 160 IF (NUMORG.EQ.0) GO TO 250
0093 DO 240 K=1,»NUCITY
0094 WGTARR(K) = UDXWHT(1)
0095 IF (NUINDX.EQ.1) GO TO 180
0096 DO 170 L=2,NUINDX
0097 170 WGTARR(K) = WBTARR(K) + UCTXVL(K»L-1)XUDXWHT (L)
0098 IF (WGTARR(K)LE.0.0) WGTARR(K) = 1.0
0099 180 IF (K.EG.1) GO TO 240
0100 DO 230 I=1.K-1
0101 DO 190 J=1,16
0102 IF (UCTNAM(K:, 1) NE,UCTNAM(I»J)) GO TO 230
0103 190 CONTINUE
0104 DO 200 J=1,NUINDX-1
0103 200 UCTXVLC(I»J) = UCTXVLC(I»J) + UCTXVL(K»J)
0106 DO 210 J=1,NDCITY
0107 210 TALKEK(JsI) = TALKEK(JrI) 4+ TALKBK(J/K)
010€ DO 220 J=1,NUPATH
0109 220 UPTHCY(IrJ) = UPTHCY(I+J) .OR. UFTHCY(K»J)
0110 UCITYVU(K) = =1
2111 GO TO 240

0112 230 CONTINUE
0113 240 CONTINUE

c

c CALCULATE COSTS FOR UPLINK FATHS EBY CITY, AND CHOOSE THE EREST
c ONE. THEN ADD ‘CHOSEN’ FATH COSTS TO TOTALS FOR 3UMMARY TABLE
c
-

0114 250 IF (REFNUM(8).EQ.0) GO TO 285
0115 WRITE (3:.1001) (TITLE(I),I=1,72)
0116 WRITE (3r1034) UFORDN(1+1) UPORDNC(1,»2)
0117 259 [0 350 K=1,»NUCITY
o118 INDIC = O
n119 IF (UCITYV(K).EQ.-1) GO TO 330
2120 IF (UCITYV(KN).LT.0) CALL VANDH(UCITYV(K) UCITYH(K))
0121 BOTTOM=1.E38
0122 DO 310 J=1+»NUFATH
0123 IF (UPTHCY(JsK).EQ.0) GO TO 310
c OMIT LEASE CALCULATIONS: ERECAUSE OF THE MINIMUM VARIAELE
0124 CAFCST = UPTIDX(Jrlv})
2125 INSCST = UFTIDX(Jr192)
0126 OMACST = UFTIDX(Jr104)
0127 IF (NUINDX.EQ.1) GO TO 270
0128 D0 240 M=2,NUINDX
2129 ’ CAFCST = CAFCST + UFTIDX(JrMr1)RUCTXVL(KIM=1)
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0130 INSCST = INSCST + UPTIDX(JrMs2)RUCTXVL(K»M=1)
0131 260 OMACST = OMACST 4 UPTIDX(JoMr4)MUCTXVL(KoM-1)

c

c CALCULATE LEASE COSTS

[=
0132 270 LESCST = 0,
0133 DO 290 Is=1,NUELEM
0134 TEMP=O,
2138 IF (UCSPTH(I.J).EQ.0) GO TO 290
0136 TEMP = TEMFP + UCSDAT(I»1,3)
0137 IF (NUINDX.EQ.1) GO TO 290
0138 DO 280 M=2,NUINDX
0139 280 TEMP = TEMF + UCSDAT(I+Ms3I)RUCTXVL(KIM=1)
0140 IF (TEMP.LT.UCSMIN(I)) TEMFsUCSMINCI)
0141 LESCST = LESCST +TEMF
0142 290 CONT INUE
0143 ANNL (J) = (CAPCST+INSCST)/AMORT + LESCST + OMACST

C COMPARE ANNUALIZED COST WITH BEST FREVIOUS FATH
0144 IF (REFNUM(B).NE.1) GO TO 300
0148 IF CINDIC.EQ.Q0) WRITE (3+»103%) (UCTNAM(KsM)sMuls16)J»

ChPCST-INSCSTvLESCST!OHhCSTv&NNL(J)
0146 IF CINDIC.EQ.1) WRITE (3,1036) Jv
2 CAFCST» INSCST»LESCSTOMACSTrANNL ( J)

Q147 300 INDIC =
0148 IF C(ANNL(J).GE.EOTTOM) GO TO 310
0149 NUFREF(K) =
01%0 BOTTOM = ANNL(J)
0151 310 CONTINUE
01%2 N=NUFREF (K)
01%3 00 340 Ls=1,4
01%4 UCOSTX(KsL) & UFTIDX(Ns1, L)
0159 IF (NUINDX,.EQ.1) GO TO 330
01%6 DO 320 M=2,NUINDX
0157 UCOSTX(K+L) = UCOSTX(K L) 4+ UPTIDX(NsMyL)RUCTXVL(KsM~-1)
0158 320 CONTINUE
01359 330 IF (L.NE.3) TCOST(1+L) & TCOST(1,L) + UCOSTX(NsL)
0160 340 CONTINUE
01641 UCOSTX(K s 3)=BOTTOM-UCOSTX{(K»4)=(UCOSTX(K¢1)+UCOSTX(N+2))/AMORT
0162 TCOST(1+3) = TCOST(1+,3) + UCOSTX(KN»3)
0163 TCOST(1,5) = TCOST(1,5) + BOTTOM
0164 350 CONTINUE

c

c N0 COST ALLOCATION CALCULATIONS

o
0149 IF (NUMORG.EQ.0) GO TO 41C
0166 DO 400 I=1,NUCITY
0167 TOTWGT=0.
0168 N0 380 JUs=s1,NUCITY
0169 D0 360 K=1,16
0170 IF(UCTNAM(IWK) .NE.UCTNAMCJIK)) GO TO 380
0171 340 CONTINUE
0172 IF (USTCODC(I»1).NE.USTLOD(Jr1) .0OR.

2 USTCOD(I»2).NE,USTCOD(J»2)) GO TO 380

0173 TOTWGT = TOTWGT + WGTARR(M)
0174 IF (1.EQ.J) GO TO 380
0179 PO 370 L=1+4
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0176 370 UCOSTX(JeL) =& UCOSTX(I»L)
0177 380 CONTINUE

0178 N = UCTORG(I:
0179 DO 390 L=1,4
0180 390 UORGCS(NsL) = UORGCS(NsL) ¢+ UCOSTX(I,L)®WBTARR(I)/TOTWGT
0181 400 CONTINUE
c
c UFLINK SUMMARY REFORT
c
2182 410 IF (REPNUM(9).NE.1) RETURN
0183 WRITE (3+1001) (YITLE(1)yIm1,72)
0184 WRITE(3+1010) UPORDN(1»1)» UPORINC1,2)
¢183 DO 420 I=1,NUCITY
0186 IF (UCITYV(I).LT.0) GO TO 420
0187 WRITE (3,1011)
o188 YEARLY = (UCOSTX(I»1)+UCOSTX(1+2))/AMORTHUCOSTX(T+»3)+UCOSTX(Ir4)
0189 WRITE(3,»1012) (UCTNAMCI« 1) »Jmls16) s (UCOSTX(IrJ)rJImlsa) s YEARLY
vi90 IF (NUINDX.GT.1) WRITE (2+1013) (C(UCINDX(K9J)rJm1+8) K=o NUINDX)
0191 IF (NUINDX.GT.1) WRITE (3,1014) (UCTXVL(I»J)yJm1,NUINDX=-1)
0192 420 CONT INUE
0193 WRITE(3,1015) (UPORDN(1)K)sKm192)y (TCOST(1+K)rKm1,3)
0194 RETURN
c

c FORMAT STATEMENTS
c

0199 1001 FORMAT (1H1.72A1)
0196 1002 FORMAT (1HO»17X+2A4s° COST ELEMENT DATA’v//)
0197 1010 FORMAT(1MHO»26Xs2A4, " COSTS RBRY CITY")

0198 1011 FORMAT (1HO»3X»’CITY »18Xe "CAFITAL " +4Xs  INSTALL +6Xs 'LEASE 16X~
2 ‘OLMEA’ » 2X» "ANNUAL IZED ')

0199 1012 FORMAT(1HO»146A1,2XS5F13.0)

0200 1013 FORMAT (1HO»1BX,»5(3X:-8A1))

0201 1014 FORMAT (1HO+18X+%F11.0/)

0202 1015 FORMAT(1HO,//3X9s2A4,’ TOTAL' 2X25F11.0)

N203 1020 FORMAT(1HOs11X»’SENSITIVITY OF FATH COSTS TO NETWORK FARAMETERS--"»
2 2A4»//)

0204 1021 FORMAT (1HOs "FATH ‘+I2y’ == ‘+20A1)

0209 1022 FORMAT (1HO»20X,S(7XvAM))

0206 1023 FORMAT (1H +11X»6(3Xs8A1))

0207 1024 FORMAT(IH +3X22A4946F11,0)

0208 1034 FORMAT(1HO+2TXy"COST OF EACH FATH=='e2A4+///+4Xs 'CITY s
2 10Xy "FPATH 15X 'CAFITAL “v4X e  INSTALL " +6X» ‘LEASE " 16X» ‘0O8M3A"»
3 2X»"ANNUALIZED’ /)

0209 1039 FORMAT(1HO»16A1,14,F13.0,3F11.0.,F12.0)

n210 1036 FORMAT(LIH +16Xy I14,F13.0,3F11.0.,F12.0)
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0001 SUBROUTINE MODDN
c
C  THIS SURROUTINE FERFORMS THE CALCULATIONS FOR THE DOWNLINK
C  SEGMENT OF THE MODEL
c
C  SUBROUTINE CALLS: REFRTR, VANDH
c
0002 INCLUDE DK2:COMBLK.FTN/NOLIST
0040 INCLUDE DK2:MODBLK.FTN/NOLIST'
c
C  COST ELEMENT DATA
c
0057 IF (REPNUM(10),NE.1) GO " 200
0058 WRITE (3:1001) (TITLE(I))I=1,72)
0059 WRITE (3,100Z) UPORDN(2s1)»UFORDIN(2,2)
0060 00 100 I=1,NDELEM
0061 CALL REFRTR (1,D)
0062 100  CONTINUE
c
C  FRINT COST/FATH MATRIX
c
0063 200 IF (REFNUM(11) .EQ. 0) GO TO 225
0064 WRITE (3,1001) (TITLE(I)sI=1,72)
0065 CALL REFRTR(2»1)
c
C  FATH/CITY MATRIX
c
0066 225 IF (REFNUM(12) .EQ. 0) GO TO 250
0067 WRITE (3,1001) (TITLE(I)sI=1,72)
0068 CALL REFRTR(4,1)
c
C  CITY COST INDEXES
c
0069 250 IF (REFNUM(13) .EQ. 0) GO TO 275
0070 WRITE (3,1001) (TITLE(I)»1=1572) |
0671 CALL REFRTR(Sr1)
c
L CALCULATE COSTS OF DOWNLINK rATHss BY COST INDEX
c
: 0072 275 DO 400 J=1,NDFATH :
0073 D0 400 I=1,NDELEM ‘
? 0074 [0 400 M=1,NDINDX i
g 0075 DO 300 L=1,4 :
; 0076 N = DCSFTH(I»J)
; 0077 300  DFTIDX(JsMsL) = DFTIDXCJyMsL) + FLOAT(N)XDCSTATCIMsL)
| 0078 400  DFTIDX(JyM»S) = DPTIOX(JsM+S) + FLOAT(N)X !
E 2 (CDESDAT(IsMy1)+DCSIAT(T,Ms2) ) /AHORT HDCSHAT (T5Ms 35 +DCSDAT (1M 4)) :
C ;
E C  £OST SENSITIVITY REFORT
? c 1
g 0079 IF (REPNUM(14).NE.1) 560 TO 700
| 0080 WRITE (3,1001) (TITLE(I),I=1,72)
0081 WRITE (351020) UFORDN(2s1) sUFORDINGD,2) |
0082 U0 600 I=1,rNIFATH !
0083 WRITE (3:1021) T+ C(OFTHNM(I»J)ed=1220) '
0084 IF (NDINDX.GT.1) WRITE (3,1022) (FER,J=2/NDINDX
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0085 WRITE (3,1023) ((DCINDX(JsK)»K=1,8)y =1 NDINDX)
0086 0o 500 J=1,%
0087 500 WRITE (3,1024) CILOCJs1)y CILOCI»2)y (DRTIDX(IsNsJ) e K=1,NDINDX)
0088 600 CONTINUE
c
c IF COST ALLOCATION SPECIFIED» REMOVE MULTIFLE CITY LISTINGS
c
0089 700 IF (NUMORG.EQR.0) GO TO 1600
0090 00 1500 K=1,NOCITY
0091 WGTARR(K) = DDXWHT (1)
0092 IF (NDINDX.EQ.1) GO TO 900
0093 00 800 L=2,NDINDX
0094 800 WGTARR(K) = WGTARR(K) + DCTXVL(KyL-1)XDDXWHT ./
0099 IF (WGTARR(K).LE.Q.0) WGTARR(K) = 1.0
0096 900 IF (K.EQ.1) G0 TO 1500
0097 [0 1400 I=1,K-1
0098 DO 1000 J=1,14
0099 IF (DCTNAM(K»J) .NE.DCTNAMCI»J)) GO TO 1400
0100 1000 CONTINUE
0101 DO 1100 J=1,NDINDX-1
0102 1100 DCTXVL(I»J) = DCTXVL(I»J) + DCTXVL(K»J)
0103 0O 1200 J=1.NUCITY
0104 1200 TALKBK(I»J) = TALKEK{I»J) + TALKBK(K,J)
0108 DO 1300 J=1,NDFATH
0106 1300 DPTHCY(I»J) = DFTHCY(I-J) ,OR., DOFTHCY{(K,J)
0107 DCITYV(K) = -1
0108 GO TO 1500
0109 1400 CONTINUE
Q110 1500 CONTINUE
c
c CALCULATE COSTS FOR [OWNLINK FATHS RY CITY, ANLI CHOQSE THE FEST
c ONE, THEN ADD ‘CHOSEN’ FATH COSTS TO TOTALS FOR SUMMARY TAELE
c
0111 1600 IF (REFNUM(15).EQ.Q) GO TO 1650
0112 WRITE (3,1001) (TITLEC(I)»I=1,722
0113 WRITE (3+1034)UFORDN(2,1)»UFORINC(2,2)
0114 1650 DO 2500 K=1,NDOCITY
0115 INDIC = O
0116 IF (OCITYV(K).EQ.-1) GO TO 2S00
0117 IF (DCITYV(K .LT.0) CALL VANDH (DCITYV(K)sDCITYH(K))
0118 BOTTOM=1 .E38
0119 DO 2100 J=1,»NOFATH
0120 IF (DFTHCY(JsKY.EQ.O) GO TO 2100
c OMIT LEASE CALTULATIONS, RECAUSE OF THE MINIMLLM VARIABRLE
0121 CAFCST = DFTIDX(Jslsls
0122 INSCST = DFTIDX(Js192)
0123 OMACST = DFTIDX(Js1s4)
0124 IF (NDINDX.EQ.1) G0 TG 1800
01235 [0 1700 M=2,NDINDX
0126 CAFCST = CAFCST + OFTIDX(JsMs 1IXKDOTXVL (K yM-1)
2127 INSCST = INSCST + DFTIDX(IyMy ) ¥OCTXWL(RKyM~1"
0128 1700 OMACST = OMACST + DFTIDX{ . JeMsd)XDCTXVL(K - M=-1)
C
c CALLCULATE LEASE COSTS
c
0129 1800 LESCST = 0.
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0130 00 1900 I=1,NDELEM
0131 TEMF=0.
0132 IF (DCSPTH(I»J).EQ.0) GO TO 1500
0133 TEMNF = TEMP + DCSDAT(Is1:3)
0134 IF (NDINDX.EQ.1) GO TO 190C
013S 00 1850 M=2,NDINDX
0136 1850 TEMP = TEMF + DCSDAT(L»My3)ANCTXVL(KyM=1)
0137 IF (TEMP.LT.NCSMINCI)) TEMF=DCSMINCI)
0138 LESCST = LESCST + TEMF
0139 1900 CONTINUE
0140 ANNL (J) = (CAFCST+INSCST)/AMORT + LESCST + 0OMACST
c COMPARE ANNUALIZED COST WITH RBREST FREVIOUS FATH
0141 IF (REFNUM{135).NE.1) GO TO 2000
0142 IF (INDIC.EQ.0) WRITE (3,1035) (LCTMNAM(KsM) s M=1+14)sy
2 CAFCST» INSCSTLESCST,OMACST»ANNL (¢ J)
0143 IF (INDIC.EQ.1) WRITE (3,1036) J»
2 CAFCST» INSCST»LESCST»OMACSTyANNL ( J)
0144 2000 INDIC = 1
0145 IF (ANNL(J).GE.BROTTOM) GO TO 2100
0146 NUFREF(K) = J
0147 BOTTOM = ANNL(J)
0148 2100 CONTINUE
0149 N=NUFREF (K)
3150 DO 2400 L=1,4
Q151 DCOSTX(KsL) = DFTIDX{(Nr1i,L)
0152 IF (NDINDX.EG.1) GO TO 2300
0153 DO 2200 M=2,NDIINDX
0154 DCOSTX(KsL) = DCOSTX(K»l) + DFTIDX(N»M»L)XDCTXVL (KyM=-1)
0155 2200 CONTINUE
01356 2300 IF (L.NE.3J) TCOST(2,L) = TCOST(2sL) + DCOSTX(K,L)
0157 2400 CONTINUE
0158 DCOSTX(K»3)=ROTTOM-DCOSTX(K»4)-(DCOSTX(Ky»1)+NCOSTX(K»2) } /AMORT
0159 TCOST{(2,3) = TCOST(2,3) + DCOSTX(K.3)
01460 TCOST(2+5) = TCOST(2+5) + EOTTOM
0161 2500 CONTINUE
c
c D0 COST ALLOCATION CALCULATIONS
c
0162 IF (NUMORG.EQR.Q) GO TO 3100 p
0163 00 3000 I=1,NOCITY _
0164 TOTWGT=0, ‘
0165 00 2800 J=1,NDCITY
0166 00 2600 K=1,16
0147 IF(DCTNAMI T oK) NE,IICTNAM{ 1sK)) GO TQ 2800
0168 2600 CONTINUE
0149 IF (DSTCOUCTI»1) NELDETCADC 10 . DR, N
2 ODSTCADCTI 23 WNEDETCODC L, 2Y) G0 TO 2360
Q170 TOTWGT = TOTWGT + WGTARRCWD
71 IF “I.EQ,J) G0 TO 280¢C
0172 0N 2700 L=1s4
0173 2700 DENSTA (S, = DCOSTY (I
0174 2800 CONTINUE
LTS N = DOTORGCD
174 0o 2°00 L=1.4
177 2900 [DORGCS(NsL) = OORGESINSLY + DCOSTHC(ILLOYKWETARROT Y “TAOTWCT
7178 3000 CONTINUE

D-36



! FORTRAN IV-FLUS V02-51C 102143110 30~-JUN-80 FAGE 4
! MODON.FTN /TR BLOCKS/UWR
C
C  DOWNLINK SUMMARY REFORT
: c
8! 0179 3100 IF (REFNUM(14).NE.1) RETURN
: 0180 WRITE (3,1001) (TITLE(I),»I=1,72)
0181 WRITE(3,1010) UFORON(2s1)s UFDRDN(2+2)
0182 [0 3200 I=1,NDCITY
0183 IF (DCITYV(I).LT.O0) GO TN 3200
0184 WRITE (3,1011)
018% YEARLY = (LOCOSTX(I»1)+DCOSTX(I»2))/AMORT+0OCOSTX (13 +DCOSTX(I»4)
0186 WRITE(3,1012) (DCTNAM(I»J)»J=15160 (DCOSTX(IsJ0)sJ=114) s YEARLY
0187 IF (NDINDX.GT.1) WRITE (3+1013) ((DCINDX(KsJ)rJ=1,8)sK=2+,NDINDX)
0188 IF (NDINDX.GT.1) WRITE (3,1014) (DCTXVL(IsJ)sJ=lyNDINDX-1)
0189 3200 CONTINUE
0190 WRITE(3,101S) (UFDRDN(2,K)sK=152)y (TCOST(2sK)»K=21,5)
0191 RETURN
¢
E FORMAT STATEMENTS
0192 1001 FORMAT (1H1,72A1)
0193 1002 FORMAT (1HO,»17Xs2A4,° COST ELEMENT DATA’»//)
0194 1010 FORMAT(1HO»26Xr2A4y° COSTS EY FITY’)
0195 1011 FORHAT (1H0,3Xp'CITY’»ngv’CAFITAL'rAX: INSTALL “» 86X ‘LEASE’ » 6X»
‘OLMBA’ “ANNUALIZED)
0196 1012 FORHAT(IHOyléAlyZX-SFll o)
0197 1013 FORMAT (1HO»18X»S(3Xs8A1))
0198 1014 FORMAT (1HO»18XsSF11.0/)
0199 1015 FORMAT(1HOs//"X+2A4,’ TOTAL’s2X»SF11.0)
02090 1020 FORMAT(1HO»11X» SENSITIVITY OF FATH COSTS TO NETWORK FARAMETERS---,
2 2844/7)
0201 1021 FORMAT (1HO» "FATH “»I2s —-— /,20A1)
0202 1022 FORMAT (1HO0»20XsS(7¥sA4))
0202 1023 FORMAT (1H »11Xs6(3X»8A1))
0204 1024 FORMAT(1H »3Xs2A4,6F11,0)
0205 1034 FORMAT(1HO»25Xs’COST OF EACH FATH-=‘»2A84:///+4Xs 'CITY’,
2 10X s “FATH’ +SX» "CAFTTAL  »4Xs ‘ INSTALL’ +&Xy "LEASE " »6X» 'O8MEA’ » -
3 2Xs’ANNUALIZED »/)
0206 1035 FORMAT(1HO»16A19I4)F13.0+,3F11,.0:F12.,0)
0207 1036 FORMAT(1H »16X» I4yF13.0»3F11.0sF12,0) ‘
0208 END
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MODTK.FTN /TRIBLOCKS/WR

0001 SUBRROUTINE MODTK
c
c THIS SUBROUTINE PERFORMS THE CALCULATION FOR THE TALKRACK SEGMENT
c OF THE MODEL. IT ALSO FRODUCES THE GRAND SUMMARY REFORT.
c

0002 INCLUDE 'DK2:COMBLK.FTN/NOLIST~

0040 INCLUDE ‘DK2:!MODELK.FTN/NOLIST'

0057 REALX4 BPUT»BWATS,ERODD

0058 DATA BFVUT //FUT ‘/» BWATS /7WATS‘/» EBDODD /D00 ‘/
c
c FREFARE AND' PRINT TABLE FOR VOICE TALKEACN SYSTLM COSTS
c

00359 DO 1700 J=1,NUCITY

0060 IF (UCITYV(J).EQ.~1) GO TO 1700
c
c CHECK FOR NO TALKEACK REQUIREMENT AND SET ¥ AND H COORDINATES
c

0061 T =0,

0062 DO 100 I=1,NDCITY

0063 T =T+ TALKEN(I»J)

0064 100 CONTINUE

0065 IF (T.EQ.0.0) GO TO 1700
c
c REFEAT FOR EACH COMEINATION OF UPLINK AND DOWNLINK CITY
c

0066 IF (REFNUM(17).EQ.0) GO TO 150

0067 WRITE (3+1001) (TITLE(K)K=21,72)

0068 WRITE (3,1015) (UCTNAM(JsN)»N=1+16)

0069 150 DO 1400 I=1,NDCITY

0070 IF (DCITYV(I).EQ.-1) GO TO 1400

0071 TOTWGT = 0.

0072 IF (TALKBK(I»J)GT.0.AND.OCTLVL (D). EG.3) GO TO 200

0073 IF (TALKEK(I»J))1600,1600,500C

0074 200 DIST=1.E38

007% DO 400 K=1,NDICITY

0076 IF (K.EQ.I> GO TO 400

0077 IF (DCTLVL(K)-2) 400,300+400

0078 300 X = DCITYW(K) - DCITYV(D)

0079 Y = DCITYH(K) - DCITYH(I)

0080 DIST=MINI(DIST:SQRT((XKX2+YX%X2}/10,))

0081 400 CONTINUE

0082 GO TO 400

0083 S00 X = UCITYV(J) - DCITYV(D)

Q084 Y =& UCITYH(J) - DCITYH(D)

0085 DIST = SQRT ((XX%X2+YX%2)/10.)

0086 4600 HOURS = TALKEK(I»J)

2087 WLEASE=MIN1 (WATLES+WATCFHXHOURS » WATMAX)

0088 FLEASE=FUTFIX+DISTXFVTMIL

2089 DDLEAS=0LDICFHXHOURS

0090 TCOST(3,1)=TCOST(3+1)+TLKCAF

2091 IF (WLEASE~FLEASE)700+,800,800

0092 700 IF(WLEASE.GT.DDLEAS) GO TO 900

0093 TALK=BWATS

0094 INSCST = WATINS

0099 LESCST = WLEASEX12,

0094 GOTO 1000
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Q097 800 IF(PLEASE.GT.DOLEAS) GO TO 900
0098 TALK=RFUT
0099 INSCST = PUTINS
0100 LESCST = FLEASEX12.
0101 GO TO 1000
0102 900 TALK=BDDD
0103 INSCST = DIIDINS
0104 LESCST = DDLEASX12,
0105 1000 TCOST(3»2) = TCOST(3»2) + INSCST
0106 TCOST(3,3) = TCOST(3,3) + LESCST
0107 TCOST(3+5) = TCOST(3»%) + TLKCARP/AMORT + INSCST/AMORY + LESCST
c
c DO COST ALLOCATION CALCULATIONS: IF AFFLICABLE
c
0108 IF (NUMORG.EG.0) GO TO 1500
0109 D0 1200 L=1NDCITY
0110 00 1100 K=1,14
0111 IF(DCTNAM(IPK) .NE.DCTNAM(LsK)) GO TO 1200
0112 1100 CONTINUE
0113 IF (DSTCODCI»1) . .NE.DSTCODKL,1).0R,
2 DSTCODCI»2) . NE.DSTCOD(L,2)) GO TO 1200
0114 TOTWGT = TOTWGT + WGTARR(L)
01135 1200 CONTINUE
0116 00 1400 L=INDCITY
0117 00 1300 K=1,16
o118 IF (DCTNAM(I»K) JNE.DCTNAM(L,K?) GO TO 1400
0119 1300 CONTINUE
0120 IF (LSTCODCIV1) . NE.DSTCOD(Ls1).0R.
2 DSTCOD(I»2)NE.DSTCOD(L,2)) GO TO 1400
Q121 N = DCTORG(L)
0122 TORGCS(N+1) = TORGCS(N»1) + TLKCAF¥WGTARR(L)/TOTWGT
0123 TORGCS(N»2) = TORGCS(N»2) + INSCSTXWGTARR(L)/TOTWGT
0124 TORGCS(Ns»3) = TORGCS(Ns3) + LESCSTXWGTARR(L)/TOTWGT
012% TORGCS(N+»4) = 0,
0126 1400 CONTINUE |
c -
c TALKBACK REFORT
c
0127 1500 IF (REFNUMC17).EQ.1) WRITE(3,1016)(DCTNAMCI»K)»K=1,16)»DCTLVL(I), P
2 HOURS »DIST»WATINS»WLEASE s FUTINSyFLEASE»DDDINS» DOLEAS» TALK ‘
0128 1600 CONTINUE ‘
0129 é?OO CONTINUE
c ALLOCATE ADMINISTRATIVE COSTS
c
0130 IF (NUMORG.EQ.0) GO TO 3200 .
0131 TOTWGT=0.
0132 00 1800 I=1,NDCITY
0133 TOTWGT=TOTWGTHWGTARRC(TI)
0134 1800 CONTINUE
0135 00 2000 I=1,NDCITY
0136 N=[CTORG(I)
0137 oo 1900 L=1,4
2138 1900 AORGCS(NsLL) = AORGCS(NsL) + GANDADCLYXWGTARR(I)/TOTWGT
0139 2000 CONTINUE
C
§
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C COST ALLOCATION TAELE
c

0140 2100 IF (REFNUM(18).NE.1,0R.NUMORG.EQR.0) GO TO 3300
0141 WRITE (351001) (TITLE(I)yI=l,72)
0142 WRITE (3,102%)
0143 WRITE (3,1026)
0144 00 2200 I=1,2%
0145 2200 ANNL(I) = 0.
0146 DO 2400 I=)1,NUMORG
0147 UCRGCS(I»S) = (UDORGCS(Is1) + UORGCS(I+2))/AMORT + UORGCS(I3)

2 4+ UORGCS(I+4)
0148 DO 2300 J=1,4
0149 2300 ANNL(J) = ANNL(J) + UORGCS(I»J)
0150 ANNL(S) = ANNL(S) + UORGCS(I»%)
0151 WRITE (35,1027) I»(ORGNAM(IrJ)»J=1+20)» (UCRGCS(IvJd)sJ=1,5)
0152 2400 CONTINUE
0153 WRITE (3,1028) (ANNL(J)sJ=1+5)
0154 WRITE (3,1029)
0155 DO 2600 I=1,NUMORG
0156 DORGCS(I55) = (DORGCS(Is1)+DORGCS(I»2))/AMORT + LORGCS(I»3)

2 + DORGCS(T,4)
0157 D0 2%00 J=m4e 9 }
0158 2500 ANNL(J) = ANNL(J) + JORGCS(I»J-S)
0159 ANNL(10) = ANNL(10) + DORGCS(I»5)
0160 WRITE (3+1027) I,(ORGNAM(I+J)sJ=19201y (DORGCS(IrJ)rJd=155)
0161 2600 CONTINUE
0162 WRITE (3,1028) (ANNL(J)»J=6s10)
0163 WRITE (3,1030) 1
0164 og 2800 I=1,NUMORG
0165 TORGCS(I»5) = (TORGCS(Is1)+TORGCS(I»2))/AMORT + TORGCS(I»3)

2 + TORGCS(Ir4)
D166 [0 2700 J=11,14
0147 2700 ANNL(J) = ANNL(J) + TORGCS(I»J=~10)
0148 ANNL(1%) = ANNL(15) + TORGCS(I»S)
0169 WRITE (351027) Iy (ORGNAM(I»J)»J=1520)¢ (TORGCS(I,J)rJ=1+5) 4
0170 2800 CONTINUE :
0171 WRITE (3,1028) (ANNL(J)»J=11,1%)
0172 WRITE (3,1032)
0173 D0 3000 I=1,NUMORG
N174 ADRGCS(I+5) = (AORGCS(I»1)+AORGCS(I»2))/AMOKT + AORGCS(I»3)

2 + AORGCS(I,4)
017% 00 2900 J=21,24
0176 2900 ANNL(J) = ANNL(J) + ADRGCS(I»J-20)
0177 ANNL(2%) = ANNL(2S) + AORGCS(I+S)
0178 WRITE (351027) I+ (ORGNAM(I»J)»J=1+20)y (AORGCS(IsJ)sJ=1+5) 7
0179 3000 CONTINUE - 1
0180 WRITE (3,1028) (ANNL(J)»J=21,25)

0185 ANNL (J+15) = ANNL (J+15) + XORGCS(I»J)

N184 3100 CONTINUE

0187 WRITE (3,1027) 1 (ORGNAM(Is»J)rJdm1y20) (XGRGCS(Iv J)rJ=1+5)
0188 3200 CONTINUE

0189 WRITE (3y1028) (ANNL(J)»J=16,20)

D=-60

0181 WRITE (3,1031)
0182 D0 3200 I=1,NUMORG
0183 00 3100 J=1y5
0184 XORGCS(IrJ) = UORGCS(I+ ) +DORGCS(I»JI+TORGCS(I»J)+AORGCS(I )
\
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c

c CALCULATE AND PRINT TOTAL COSTS FOR GRAND! SUMMARY TABLE
c
3300 [0 3500 K=1,%
D0 3400 J=1,4
TCOST(4,J) = GANDAD(Y)
3400 TCOST(3sNK) = TCOST(S»K)+TCOST(JrIK)
3500 CONTINUE
TCOST(4,S)=(TCOST(4»1)+TCOST(452))/AMORT + TCOST(4»3) + TCOST(4»4)
TCOST(6+1)=TCOST(S»1) /AMORT
TCOST(4,2)=TCOST(S,2) /AMORT
TCOST(4+3)=sTCOST(S»3)
TCOST(4+4)mTCOST(S,4)
TCOST(SsS)=(TCOST(S»1)+TCOST(E+2) ) /AMORT+TCOST(S,»3)+TCOST(S»4)
TCOST(6,5)=TCOST(4s1) + TCOST(4+2) + TCOST(6,3) + TCOST(694)
IF (REPNUM(19).NE.1) RETURN
WRITE (3+1001) (TITLE(I)»I=1,72)
WRITE(3,1004)
WRITE(3,1005) ((TCOST(I+J)rJ=1,S)yIx=1+6)
NYEARS = IFIX(EQFLIF)
WRITE(3s1004)NYEARSyIISCNT«TCOST(6+3)
RETURN
c
c
c FORMAT STATEMENTS

(9]

1001 FORMAT (1H1,72A1)

1004 FORMAT(1HOy///7//+30Xy’'DVERALL COST SUMMARY’s»////+20Xy

‘CARPITAL’ +3Xs "FLANNING AND’ »7Xs’ ANNUAL‘ »7X» “ANNUAL " »

3IXy "ANNUALIZED » /v 17Xy EXFENDITURES 2 1Xs " INSTALLATION' »

7Xs ‘LEASE "’ +8X» ‘OLMEA’ »7X» ‘COST " /)
1005 FORMAT(1HO» "UFLINK’ s9X»SF13.0/9 "ONOWNLINK' 9?XsSF13.0»
2/ ‘OVOICE TALKEBACK »1XyS5F13.0/y ‘OADMINISTRATIVE ‘y1XySF13.0
37790 TOTALS »&XsSF13.0///» '  QANNUALIZED COST’»5F13.0)

1006 FORMAT(////+y1X»’EFFECTIVE YEARLY COSTS FOR “+I2s’ YEARy ‘1»FS5.2s
2/ FERCENT AMORTIZATION ~-- $/+F92.0)

101% FORMAT(1HO»27X, ' TALKRACK SYSTEM LEASE COSTS’»/93SXs'TO ‘v16ALs////
21Xy ‘HOURS’ +8X» 'WATS COSTS’+4X» ‘FRIVATE LINE’»3X:»

‘OIRECT DIAL’ y/ 95X "CITY’ »6X9 LEVEL »1Xs "UTIL,. " »1Xs"DIST »1Xy
"INSTALL LEASE’ +»2Xy ' INSTALL LEASE’ +2X» INSTALL LEASE’ +»2X»
‘REST’ /)

1016 FORMAT (1HO+16A1+I3sFS5.09F6.09FB8.0+1F6.01FP.0+1F6.0+FP.0/F6.0+,2XyA4)

1025 FORMAT(1HO»28Xs 'NETWORK COST ALLOCATION’y///»30Xs’CAFITAL +4X»

‘INSTALL’ »6Xs ‘LEASE’ »6Xy "O8MEA’ v 1Xs “ANNUALIZED )

1026 FORMAT(LHO» /¢’ UPLINK’ /)

1027 FORMAT (iH »I3+1X»20A1,1XsSFL1L1.O)

1028 FORMAT(1HO8X, 'TOTAL »12X»SF11.0)

1029 FORMAT(1HOy /¢’ DOWNLINK’ «/)

1030 FORMAT(1HO»/»’ VOICE TALKEACK’ /!

1031 FORMAT(1HO»/+»’ TOTAL NETWORK‘ /)

1032 FORMAT(1HO»/»* ADMINISTRATIVE' /)

END

SWR

(LA R RS

)
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SECTION 3. EARTH MODULE
Section 3 includes listings for the main program for the EARTH module
and the following subroutines:
MOVREC
|
!
<
3
!
;
-
"RICK C
" BLANK Nop
FItver
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EARTH.FTN
c
C
C
c
c
c
c
c
c
c

0001

003%

0040
c

0041

0042

0042

0044
€
c
c

0045

0044

0047

0048

0049

0030

0051
c
c
c
c
c
c
c
c
c
c
c
c
c

00%2

0053
c

0054

0055
c

00354

THIS
WITH
181
A UN

/TRIBLOCKS/WR
EARTH STATION REPORT PROGRAM

PROGRAM FRODUCES A REPORT OF ALL EARTH STATIONS THAT ARE

IN A GIVEN DISTANCE FROM AN UPLINK OR DOWNLINK CITY THAT
N A USER’S SCENARIO. THE REPORT MAY BE LIMITED BY SPECIFYING
IQUE SATELLITE THAT THE EARTH TERMINAL MUST BE LICENSED TO

POINT TO.

SUBR

Lac

VPV NOCAOLWE

OQUTINE CALLS?! READINs VANDH,» MOVREC: CODCHK

INCLUDE ‘SYQICOMBLK,FTN/NOLIST/
LOGICALXL PAD(12440)
COMMON PAD

LOGICALXL CALSINC(S)»LICNSEC40)+CITY(20)»8TATE(2)»SERVIS(18)
LOGICALX1 BAND(4+2),81ZE(4)

INTEGERX2 UPDOUWN

COMMON /7ESTATN/ UPDOWNsCALSIN,LICNSE-CITY»STATE»SERVIS»BAND»SIZE

AL VARIABLES

LOGICALX1 SATLIT(S)»AUTHCDs INCHAR(S)

LOGICALX1 SATCOD(25,5)»HEADER(72) » TMPARY (B2) ¢ SAT(5,5)

LOGICALX1 NAMUCT(10+16)»NAMDCT(80+14)CODUST(10,2),CODDST(B0»2)
INTEGER®2 FADsLAT,LON»UCTARY(10),DCTARY(80) »NUMCHR» NUMSAT
INTEGERX2 POS»UCITYNsDCITYNsNUMREC,»I»JrFIRST,LAST

INTEGERX2 ORGNUMsVUCITY(10)HUCITY(10),VDCITY(80) HDCITY(80)
REALX4 DISTsDISTNC, DOWNUP(2)+XoeY

TO PROVIDE CONSISTENCY BETWEEN THE BUILD» MODEL,» AND EARTH
MODULES» THE SUBROUTINE READIN IS USED TO READ THE USER’S
SCENARIO. SINCE THIS REQUIRES A LOT OF OVERHEAD IN TERMS OF
DATA THEAT IS NOT REQUIRED FOR THIS MODULE» THOSE VARIABLES
THAT ARE NEEDED ARE SAVED IN LOCAL ARRAYS AND THE EARTH
TERMINAL ARRAY IS OVERLAYED ON TOP OF THE COMMON. TO

PROTECT ABAINST WRITING OVER OTHER VARIABLES, THE COMMON

MUST BE °*PADDED® OUT TO ASSUME THE SIZE OF THE EARTH TERMINAL
ARRAY. THE FORMULA FOR DOING THIS IS?

SIZE OF PAD = 78 + 82 % (NUMBER OF RECORDS IN ARRAY - 199)

LOGICALX1 BIGREC(3%50,82)
EQUIVALENCE (BIGREC(1,1) NUELEM)

DATA NUMSAT /25/
DATA DOWNUF /'DOWN‘s’ UP’/

DATA SATCOD /'K’ 2 'K’ 2/K’9s’'K’ p 'K s 'K 9K’ 2 'K’» 'K 2'K’s'A’2s’A’1'A’»
M M M T T T I T T e K Ky K98y
‘8’978’1’8°9°8/9r’8 9’81’8 9’8 1S 2N ¢+'N’»'N’+’'R’»
ORI'IRI"NI'l"l,'Nl’INI,lNl,l”"lsl'lsl,ISI'IZI'lzl'
l21,Izl'lzl'IZO'Izl'Izl'tsl'I3I'IIl,III,III!114'I21,
lsl’llt'lz!’ISI'l4l'l‘l'Isl'Isl'lsl'ISI'loi'lll'lzl'
161'171'lel'191'OOI,lll'lzl'IK"lKI,IKl!l Pyt tef Yy
oty rgr ty’A "'6'!'7'9'8"' fyt gl eyt ¢

’
’ 1,1 /'p 1'1 o,l l'; 1,111'120'131,1 1,/ I'l I'I ¢
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EARTH.FTN /TR BLOCKS/WR
1 # I,l r" ',I "O I,I "l ;,i I/
c .
0057 CaLlL READIN
0058 OPEN C(UNITa2,TYPE=‘OLD’ +NAME='SYOIEARTH,DAT
e 2 CARRIAGECONTROL®‘LIST’ »ERRS9010)
¢ SINCE THE COMMON AREA WILL BE UBED TO STORE THE EARTH TERMINAL *
c RECORDS, SOME OF THE COMMON VARIABLES WILL HAVE TO BE SAVED AS
g LOCAL VARIABLES.
0059 UCITYNmNUCITY “
0040 DCITYNSNDCITY
0061 ORGNUM=NUMORG
0042 D0 S I=1,72
0063 HEADER(I)=TITLE(I)
0064 H CONTINUE
0065 0O 30 I=g,yDCITYN
0066 VoCITY(D)=BCITYV(I)
00467 HDCITY(I)=mDCITYH(I)
0048 DO 10 Jmislé
1 0069 NAMDCT (I, J)=DCTNAM(I»J)
3 0070 10 CONTINUE
0071 DO 20 Jm1,2
0072 CODDST( I, J)=DBTCOD(I )
0073 20 CONTINUE
0074 30 CONTINUE
007% DO 40 I=1,UCITYN
0074 VUCITY(I)=UCITYVL(])
0077 HUCITY(I)=UCITYH(D)
0078 DO 40 Js1,14
0079 NAMUCT (1, J)=UCTNAM(L» J)
0080 40 CONTINUE
0081 DO 50 J=1s2
0082 CODUST(I,J)mUSTCOD(I » J)
0083 %50 CONTINUE
0084 40 CONTINUE
c
c ELIMINATE UPLINK DUPLICATE CITIES IF THEKE IS COST ALLOCATION
c
008% IF (ORGNUM.EQ.0) GO TO 140 }
0086 00 90 Ke2 UCITYN ‘ .
0087 DO 80 I=lsK~i
0088 DO 70 Jsi,16 3
0089 IF (NAMUCT(KsJ) .NE.NANMUCT(I»J)) GO TO 80 o
0090 70 CONTINUE
0091 VUCITY(K)a-1 £
0092 G0 TO 90
0093 80 CONTINUE
0094 90 CONTINUE
c
c ELIMINATE DOWNLINK DUPLICATE CITIES IF THERE IS COST ALLOCATION -
c ;
[
0097 PO 130 K=2,DCITYN
0094 Do 120 Isi,K-1
0097 PO 110 Jmis1é
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EARTH.FTN /TRIBLOCKS/WR

0098 IF (NAMDCT(K»+J) .NE.NAMDCTII+J)) GO TO 120
0cey 110 CONTINUE

0100 VDCITY(K) ==}

o101 60 10 130

0102 120 CONTINUE

0103 élo CONT INUE

g NOW» CLEAR OUT THE COMMON BY FILLING THE BIGREC ARRAY .'ITH BLANKS
0104 140 DO 140 I=1,350

0105 DO 150 J=1,82
0106 BIGREC(Iv )i’ ¢
Q107 150 CONTINUE

0108 140  CONTIME
0109 170 WRITE (31:%2) 'ENTER THE MAXIMUM ACCEPTABLE DISTANCE (IN MILES)’

0110 WRITE (1s%) *BETUEEN AN EARTH STATION AND A CITY’
o111 ASBIGN 170 TO BAD
0112 READ (1+,%,ERR»9000) DISTNC
0113 IF (DISTNC.BT.0.AND.DISTNC.LE.50,) G0 TO 200
c
c DISTANCE OUT OF RANGE ;
c
0114 WRITE (1,%) ‘DISTANCE MUST BE LESS THAN %0 MILES’
0115 GO TO 170 i
1] E
g ENTER SATELLITE
0116 200 WRITE (1,%) ‘ENTER THE SATELLITE OF INTEREST BY CALL NUMBER’
0117 READ (1+210) (SATLIT(I)sIm1,S)
0118 210 FORMAT (SALl)
0119 IF (SATLIT(1).EQ."A’ . AND.BATLIT(2).EQ. L . AND.BATLIT(3).EQ.’L")
2 GO TO 400
012¢ CALL CODCHK(S,SATLIT»NUMBSAT,SATCOD,POS)
0121 IF (POS.NE.O) GO TO 500
09122 WRITE (1»,220) (SATLITC(I)eI=l, S}
D123 puidfs] FORMAT 1X+ "NVALID SATELLITE CaLL NUMBER ‘+%4l1/)
o124 WRITE (1+%) “YALID SATELLITES ARE...’
D127 WRITE (1232) ((SATCODC(I+J)oimisT)sI21,2%)
24 IO FORMAT /) iX-%Als2Xs ‘WESTAR I/s/0 )
2 1XeSALy 22Xy 'WESTAR 1174/ -
. 3 L1X+ ALY 2Xs "MESTAR I11°+/s
{ 4 1XrS5A192%s ‘COMSTAR D~17s/» ;
! L 1Xs%ALs2Xs "COMSTAR D=27+/, «
' & 1XrSALs2Xs 'COMSTAR D=3"+/y ¥
? 1X0vSAL» 22X 'COMSTAR D-47+/»
8 1XsSA1»2Xs "SATCOM 174/
9 1Y 5A1+2Xs "SATCOM 114/
1 1X+SA102Xs "SATCOM II17+/,
1 1Xs%AL02Xs *CANADIAN TELESAT SATELLITES 7/ |
2 1X0s5ALs/ .
3 1 X541/ i
4 1Xe %A1 22X "MARISATY [/9/
5 1X:SAL ¢ 2Xs ‘MARISAT I1%+/s
é 1X+5A1 2% 'MARISAT 11174/
7 1Xs%AL»2Xy  INTELSAT 17 4/s

e
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EARTH.FTN /TRIPLOCKE/UR
8 14ySAL»2X» " INTELSAT 11’9/
L4 1X9SAL1,2Xe  INTELSAT 11174/
i 1XrSAL2Xy " INTELBAT IV’ /)y
1 1XoSA192Xs ' INTELSAT IV-A’+/»
2 1XsSAL+2Xs * INTELSAT Y’y 7y
3 IXeSALr2X»"8P8 170/
4 1XoSAL 12X "8RS Il ¢/
e ] 1X2SAL+2X»'BBS 1117y /7)
0127 60 YO 200
c
o128 400 BYPASSe)
o129 %00  UPDOWN=Q
o130 c NUMREC=0
c READ THE DATA PASE
n
013 820 READ (2>S20,ERR=F020+ENDuSB0 I (CALSINCI) 21015 )» (LICNBE(L)»Int 140),
2 (CITYII)oIm1+20)(STATECI)»1Im1+2)+AUTHED
0132 $30 FORMAT (SAL1+1Xy2041+1Xe20A1:1X2A1+4X0A1)
c
0133 READ(2/,535 . ERRu®020END=%80) (SERVIS(I)sInl1,18)» ((BAND(LI, ) s 8142},
2 Inled) o (SIZE(I) 1121 o)y LATHLONSC(SAT(Iv J) s iuisB)siml5)
0134 3% FORMAT (AXs10ALsA(2A1)~AAL 142X 2 IS+ 2X+S(SAL1))
c
¢ LOOK FOR SATELLITE
c
013% IF (BYPASS.EQ.1) GO T2 %36
9136 CALL CODCHK(S+SATLIT»5,»SATPOS)
0137 If (POS.EG.O) GO TO 520
c
c CALCULAYE V AND H COORDINATES
c
6138 €34 LATs=LAT
nyey CALL WANDH/LATILON:
C
" DALTOLAYL DISTANICE FROM UFLINKR CITIES
5140 BAI  uEDOWN=L
0h1a} 1P (ECRUIS/IBYLNE 'Y 30 TQ B%7
Nal M) S4% T=1.UCITYN
143 IF (VUCITYIL) EQ. -2y GO YO X%
(AN T X=2UUCITY( ) -LAT
1A% YeHUCITY IV -LON
3144 DICST=s XA 24YRED)/710,
n147 DIST=ZARTIDIGST)
N1AB IF 'DIST.GT.DISTNCY GO TO =4%
3149 IT (NUMREC .EC.TZ0) GO T %70
0150 NUMRECSNUMREC+1
015 CALL MOVREC (Y NUMRELD)
2152 UCTARY (1 asUCTARY (1) +1
1% %4 CONTINUE
¢
< CalCULATE DISTANCE FROM DOUNLINK CITTES
C
D154 sEy JEDOWN=D
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0158
0154
0157
0158
015¢
0140
0141
0142
0163
0164
0165
D146
0167
0148

014%
0170
017%

0172
0173
D174
017%
0174
17?7
o178
0179

0180
0181
0182
3193
0124
018%

1845
5187

2108
0139
T190
0191
0192

0193
0194

23 K41

S¢0

¢
570

g(?f!ﬂ

S
-

-

-
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/TRIBLOCKS 7Wk

IF (SERVIS(®).NE,’R’.AND,SERVIS(9).NE.'R*) GO0 YO 520

D0 560 I=1,DCITYN
IF (VDCITY(1).€0Q.-1) G0 TO 560
X=UBCITY(I)~LAT
YeNDCITY(I?-LON
DISTa/XER2HIYAND) /10,
DIST=SOGRT(DIST)
IF (DPIST.OT.DISTNC) GO TO S60
IF {NUMREC.EQ.350) G0 TO %70
NUMREC=NUMREC+1
CALL MOVREC(I,NUMREC)
DETARY( D) =DCTARY(I) 41

CONTINVE

G0 7O 320

WRITE (1:%) ‘axexx OVER 350 EARTH STATIONS QUALIFY xaxxx’

WRITFE (1+8) ‘ONLY A FARTIAL REPORT WILL BE CREATED’
WRITE (1+%) ‘USE A SMALLER DISTANCE FOR A FULL REFORT’

CLOSE THE EARTH TERMINAL FILE AND SCRT THE ARRAY

CLOSE (UNIT=2)
NLESS1=NUMREC-1

00 800 Is1,NLESS!
IPLUSLI]+1

40 700 JsIPLUS1»NUMREC
If (BIGREC(J»1).BT.BIGREC(Iv1)) GO TO 700
IF (BIGREC(J»1).LT,BIGREC(I»1)) G0 TO 400

IF (BIGREC(J:2).6T.BIGREC(I+2)) GO TO 700
OTHERWISE §waFf

DO 610 L=1,82
THPARY (L)=BIGREC( L)
DO 420 L=1,82
RIGREC(JoLYeRIGREC(I,L)
D3 430 L=1,82
BIGREC(I L eTMPARY (L)

CONTINUE
CONTINUE

PRINT THE REFORT

WRITE (3+4100)(HEADER(I)o]m1.72)

FORMAT (’1'+72A17)

INIST=DISTNG

WRITE (3+4400) DOWNUF(2) o IDIST» (SATLIT(I) I=1,%)

FORMAT (//+1X+A4y ‘LINK CITIES--EARTH STATIONS WITHIN "+12,
* MILES AND LICENSED TO FOINT TO ‘,3A1//)

WRITE (3.4620)

FORMAT (1Xs'CaALL SIGN »11Xe "LICENSEE ‘» 21X 'CITY - 6X+ "STATE s 2X,

‘SERVICE’ »3X» 'SI12E )

FIRGT=]

D-69

{
i



FORTRAN IV-FLUS V02-51C 07147144 30-JUN-80 FAGE 4
EARTH.FTN /TRIBLOCKS/WR
0194 DO 4750 I=1,UCITYN
0197 IF (VUCITY(I).EQ.~1) GO TO 4750
0198 IF CUCTARY(I).EG.0Q) GO TO 4740
0199 WRITE (3+4730) (NAMUCT(I»J)rJ=1,16)(CODUST(IsJ)sL=l,2)
0200 4730 FORMAT (/» ' SXEXXRRARAKAKK * 21641+ 2X92A1/)
0201 LAST=FIRSTHUCTARY(I)~1
0202 00 4735 K=FIRST,LAST
0203 WRITE (3,4731) (BIGREC(K»L)»L=2,82)
0204 4731 FORMAT (1X»804A1/)
0205 4735 CONTINUE
0206 FIRST=LAST+1
0207 G0 TO 4750
0208 4740 WRITE (3+474%) (NAMUCT(IsL)sL=1,18)+ (CODUST(IsL)oL=1»2)
0209 4745 FORMAT (/+1X»'NO EARTH STATIUNS NEAR ‘»16A41,2X»s2Al1)
0210 4750 CONTINUE
<
c DOWNLINK PART OF REFORT
<
0211 5000 WRITE (354600) DOWNUF(1)yIDIST» (SATLIT(I)»I=1,3)
0212 WRITE (3:4420) ’
0213 DO 5750 I=1,DCITYN
0214 IF (VDCITY(I).EQ.-1) GO TO 5750
0218 IF (DCTARY(1).EQ.0) GO TO 5740
0214 WRITE (3+4730) (NAMDCT(I»J)»d=1916)(CODDST(IvJ) s J=1+2)
0217 LAST=FIRST+DCTARY(I)~1
0218 DO 5735 K=FIRST,LAST
0219 WRITE (3,4731) (BIGREC(K»L)»1.=3,82)
0220 5735 CONTINUE
0221 FIRST=aLAST+1
0222 GO TO S7%0
0223 $740 WRITE (3,3745) (NAMDCT(I,L)sL=1+16)»(CODDST(I»J)rL=1,2)
0224 5750 CONTINUE
c
022% GO TO 9900
c
0226 000 WRITE (1,%) ‘ERROR IN NUMERICAL READ - FLEASE REENTER~’
0227 GO TO ERAD
0228 9010 WRITE (1,%; "ERRQOR OFENING EARTH TERMINAL FILE’
0229 30 TO 92900
0230 9020 WRITE (1,%) ‘EFROR READIN EARTH TERMINAL FILE’
D231 9900  STOF
Nna32 END

D=70
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MOVREC FTN /TRIBLOCKS/WR
0001 SUBROUTINE MOVREC(IsJ)
c
€ THIS ROUTINE MOVES THE EARTH TERMINAL INFORMATION INTO AN ARRAY
C WHICH IS PRINTED IN THE FROGRAM EARTH.
c
C CALLED BY: EARTH
c
C BIGREC ~ AN ARRAY CONTAINING UFPLINK OR DOWNLINK CODE, CITY INDEXy
c AND A PRINT RECORD FOR EACH EARTH TERMINAL NEAR EACH
c cITY
c ’ B
c1 - INDEX OF THE UFLINK OR DOWNLINK CITY
c
cJ - INDEX OF THE BIGREC
e’
. € UPDOWN - 1 = UPLINK, 2=DOWNLINK
- c
; 0002 INCLUDE ‘SYO:COMELK,FTN/NOLIST’
oo . [
- 0040 LOGICAL%1 PAD(12460)
- oca1 COMMON FaD
; c
Pl 2042 LOGICALX1 CALSIN(S)sLICNSE(40),CITY(20)s
: 2 STATE(2) » BAND(4+2) »SIZE(4) » SERVIS(18)
. 0043 INTEGER®2 UPDOWN»IyJ
; c
0044 COMMON /ESTATN/ UPDOWNsCALSINsLICNSE,CITYSTATEsSERVIS,BAND,SIZE
c
0045 LOGICALX1 BIGREC(350,82)
0046 EQUIVALENCE (BIGREC(1y1)sNUELEM)
c
0047 BIGREC(J» 1) =UPDOWN
0048 BIGREC(Js2)=1
0049 DO 10 K=3,7
0050 10  BIGREC(J+K) = CALSIN(K-2)
0051 00 20 K=9,43
0052 26  BIGREC(JsK) = LICNSE(K-2)
0053 DO 30 K=46,61
0054 30  BIGREC(JeK) = CITY(K-45)
0055 DO 40 K=é4165 .
0056 40  BIGREC(JsK) = STATE(K-63) !
. 0057 10 SO K=s8+76
i 0058 S0  BIGREC(J:K) = SERVIS(K-67) .
: 0059 10 40 K=79,82
0060 60  BIGREC(JsK) = SIZE(K-78) 4
c
£ 0061 RETURN
END

i 0052

-

R —

e

sy
vm—t-]
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s

B
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e SECTION 4. GENERAL UTILITY SUBROUTINES

Saction 4 includes listings for the general utility subroutines used
by all of the module:.

READIN
RITOUT
YESNO

UPDOWN
CODCHK
GETTER
CCOUNT
DISAPR
RDCOST
RATECK
MATMOD
REPRTR

Pr——
I i

Wy
H

‘w‘
[P

L]

et |
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READIN.FTN /TRIBLOCKS/UWR

0001
0002
0040
0041
0042
0043

0044
0045
0046

0047
0048
0049

0050
0031

0082

0083
0054
Q0SS

0056
0057
00%e
008%
0040
0061
0062

c

(o o o o o o o o 03 4 o o 3 o o ] 1 o 5 04 0 o 5] g ] o 51 = 6 04 o8 1 1 o B e oy B A
(-

g SUBROUTINE READIN

gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCtCCCCCCCCCCCCCC
g CALLED BY: BUILD,» MODEL» EARTH

SUBROUTINE READIN

INCLUDE “SYQ:COMBLK.FTN/NOLIST’

LOGICALXL INNAME(14)

REAL*4 PROBLM(3+8)

DATA INNAME /'S » Y 9’0 2 8 ' s8X'X s’ 4’2 'R’ s’A’9"'T’10+0/

DATA PROBLM /7’ SC’+’ALAR’»’ ‘2’UPLI‘»'NK C*9’STEL"»
2 ‘UPLI’»’NK P 2 ATHS» “UPLI’ ¢ 'NK C’» "ITY’»“DNLI’»’NK C’»“STEL’>»
3 ‘DNLI‘»“NK FP/» ATHS’»’DNLI’»’NK C’» ITY »*TALK’¢’BACK'y* */

OPEN INPUT SCENARIO FILE

WRITE(1,¥%) ‘ENTER NAME OF SCENARIO FILE’
READ(1,S001,ERR=5030) (INNAME(I)»I=S5,10)

OPEN (UNIT=2,TYPE=’OLD’»NAME=INNAME» CARRIAGECONTROL='LIST '
2 ERR=5020)

o060

HEADER RECORD

JERROR=1
READ(255001»ERR=S030) (TITLE(I)»I=1,»72)
S001 FORMAT(72A1)
c
g NUMBER OF COST ELEMENTS,»INDEXES,CITIES,PATHS,COST ALLOCATION ORGS

aonoo0o

READ(2DSOO¢cERR-503O) NUELEM»NDELEM»NUINDX»NDINDX»NUCITY»NDCITY,
NUPATH: NDFATH» NUMORG
5002 PORHAT(9I4)
c

€ ALL OTHER SCALARS
c

READ(2,5003+ERR=5030) DDDCPM»DDDINS»DDDLES»EQFLIFPUTLES,PUTFIXy

2 PUTINSsPUTMILyDISCNT» TLKCAF/WATINS»WATLES
3003 FORHAT(F5.2’2F6.21FS. 1'3F702'F603'F501IF‘QZ!F?.Z'FBtz)

READ (2,%0%0,ERR=S5030) WATMAX»WATCFH)» (GANDAD(I)»Is1,4)

.3050 FORMAT(2FB.2,4F12.2)

€ COST ALLOCATION ORGANIZATION NAMES: IF AFPLICABLE

IF (NUMORG.EQ.0) GO TO S10

L =1
%01 L2 = MINC(NUMORG L1+3)

READ(2+5004,ERR=T030) ((ORGNAM(IrJ)r»Jm1,20),IaL1,L2)
S004 FORMAT (4(20A1))

Ll = L2 ¢+ 1

IF (L1.LE.NUMORG) GO TO 30!

C  UPLINK COST INDEX NAMES AND' COST ALLOCATION WEIGHTS

Pn;
REtquﬁk-,

‘""'I-{ ,

1\07; FIL‘MEQ
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READIN.FTN /TR BLOCKS 7k,
c
0063 €10 IF (NUINDX.OE.2)
2 READ(2:S005+ERR=S030) (C(UCINDX(IsJ)rJwls8)yI=2,NUINDX)
0044 S00%  FORMAT (S(8AL1,1X))
00465 IF (NUMORG.GT.0) REAN?2,5004+,ERF=S030) (UDXWHT(I)»I=1,NUINDX)
20466 5004 FORMAT(4F?.3)
c
g UPLINK COST ELEMENT DATA
0047 JERROR=2
0048 DO 530 I = 1,NUELEM
0049 READ(2,S007»ERR=S030) (UCSCOD(I»J)r»Jmls2) s (UCSNAM(I»J) v Js1:+20),
2 UCSMINCI) » CUCSDAT(I» 17K) 1 Ku1v4)
0070 S007 FORMAT(2A1,1X»20A1:7X»5F10.3)
0071 IF (NUINDX.EG.1) GO TO %540
Q072 4 =0
00723 $18 J = J 4+ 2
0074 IF (J - NUINDX) 520,525.530
0073 $20 Jus= J 41
0074 READ(2) S008,ERR=S030) (UCSDAT(Iv JrK) 1K1 4)» (UCSDAT(I+JJrK) 1K=1,4)
0077 5008 FORMAT(8F10.3)
0078 60 TO 518
0079 $2% READ(2,5008,ERR=S030) (UCSDAT(I»JeK)osK=1+4)
0080 330 CONTINUE
c
g UPLINK PATH DATA
0081 JERROR=3
0082 DO S40 I=1»NUPATH
0083 READ (2, 5009 /,ERR=S030) (UPTHNM(I v J)»Jm1520) s (UCSPTH(Jr» 1) rJsi»NUELEM)
0084 S009 FORMAT(20A1,5Xr1SIY)
008 gao CONTINUE
c UPLINK CITY DATA
¢
0084 JERROR=4
0087 IF (NUCITY.ER.O0) GO TO S35
Qo088 DO 550 I=1,NUCITY
0089 READ(2,S010,ERR=S030) (UCTNAM(I»J)rJsle16)» (USTCOD(I»J)rJui+2)y
2 UCITYVC(I)»UCITYHCI) yUCTCHNC(I) yUCTORG(I) 9y C(UPTHCY(Js 1) s Jsl NUPATH)
9090 $010 FORMAT(16A1»1Xs2A19218,2I2,5Xv1011)
0091 IF (NUINDX.GT.1) READ(2+,S008,ERR=S5030) (UCTXVL(I»J)»J =1 NUINDX=-1)
0092 $50 CONTINUE
c
[ DOWNLINK COST INDEX NAMES AND COST ALLOCATION WEIGHTS
c
0093 S5% JERROR=Y
0094 IF (NDINDX.GE.,2)
2 READ(2s 5005 »ERR=S030) ((DCINDX(IrJ)rJs1,8)+I=2/NDINDX)
009% IF (NUMORG.GT.0, READ(2,5004»ERR=5030) (DDXWHT(I)»IslNDINDX)
[of DOWNLINK COST ELEMENT DATA
c
0094 PO 630 I = 1,NDELEM
0097 READ{(2+5007ERR=S0I0) (UCSCODCIrJ) v JmLi92)y (DECSNAM(IvJ) 1 =1 420)

2 DESMINCI)» (DCSDAT(I»1+K) 1 Kulrd)
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FORTRAN IV-PLUS V02-S1C 13110159 12= JUN-80 PAGE 3

READIN.FTN
009e
0099
0100 18
0101
0102 620
0103
0104
0105 423
0106 630
c
c
¢
0107
0108
0109
0110 440
c
c
c
0111
0112
0113
0114
0118
0116 650
c
c
c
0117
o118
0119
0120
0121 440
0122
0123
0124
0125
0126  S011
0127
0128 480
0129 690
0130
c
c
c
0131 5020
0132 %028
0133
0134 %030
0135 5033
0136 5040
0137
0138
0139

/TR BLOCKS/UR

IF (NDINDX.EQ.1) G0 TO 440

J =0

J=wJ4+2

IF (J - NDINDX) 820,825,430

Jd = Jde

gganéz.sooe,:kk-soso>cncsnnrc:,J.x).x-1.4>.cncsnsrcz,JJ,x>.x-x.4)
TO 418

READ(2,5008,ERR=S5030) (DCSDAT(Iv+JeK) 1K=l 4)

CONTINUE

DOWNLINK PATH DATA

JERROR=64

DO 640 I=1,NDPATH
READ(2+5009+ERR=S030) (DPTHNM(2+J) 2 Jm1,20) » (DCSPTH(J» 1) » Ju1 o NDELEM)
CONTINUE

DOWNLINK CITY DATA

JERROR=?

IF (NDCITY.EQ.Q0) GO TO 490

DO 450 I=1,NDCITY

READ(2:5010+ERR=3030) (DCTNAM(I»J)9J=1+16)+(DSTCOD(Isd)rJm1s2),

2 DCITYW(I) »DCITYHCID) +DETLVLCTI) ¢+ DCTORGCTI) o (DPTHCY(Jr I)» J1NDPATH)

é; ;?Bé:ﬁx.ﬁf.:) READ(2+5008,ERR=5030) (DCTXVL(I»J)»JJ=lsNDINDX-1)
NTIN

TALKBACK INFORMATION

JERROR=S

IF (NUCITY.EQ.0) GO YO 490
DO 680 J=3i,NUCITY

L2 =0

Ll = L2+ 1

L2 = L1 + 12
IF(L1.GT.NDCITY) GO TO 480
IF(L2.GT.NDCITY) L2=sNDCITY
READ(2,5011,ERR=S030) (TALKEK(I»J)»I=L1,L2)
FORMAT (13F6.1)

GO TO 660

CONTINUE

CLOSE (UNIT=2)

RETURN

IF ERRORS OCCUR WHILE READING THE INPUT FILE

WRITE(1,5025) (INNAME(I) I=1,16)
FORMAT(1H » "ERROR IN OPENING FILE ’»16Al)
GO TO S040

WRITE(1+,5035) (PROBLM(I,» JERROR) 1 I®1,3)
FORMAT(1H » ‘ERROR READING ’+3A4r’ DATA’)
WRITE (1.%) ‘FROGRAM TERMINATED’

CLOSE (UNIT=2)

STOP

END
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RITCUT.FTN /TRIBLOCKS/WR

0001
0002

0040
0041
Q042
0043

0044

004S
0046

0047
0048
0049

0050
0051

0052

0053
0054
008S

0056
0057
0058
00%¥
0060

gccccccccccccccccccccccccccccccccccccccccccccccc¢::ccccccccccc

g SUBROUTINE RITOUT
gcccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
g CALLED PY: BUILD

SUBROUTINE RITOUT
INCLUDE ‘SYOICOMBLK.FTN/NOLIST’

NON-COMMON ARRAY VARIABLES

LOGICALXL INNAME(16)

REALX4 PROBLM(3+8)

DATA INNAME 7/8°9'Y 20 2 3 968X 973 0°D 3R’ 9°T* 9000/

DATA FROBLM /7’ SC’r’ALAR’»’ “e’UPLI’»'NK C’»STEL’»
2 *UPLI‘»’NK P*sATHS » UPLI’»'NK C’» ITY’»“DNLI’»“NK C’»*STEL’»
3 'DNLI‘»*NK P*s’ATHE ¢+ "DNLI‘»NK C/»"ITY s *TALK' »*BACK"»* */

000

OPEN OUTPUT SCENARIO FILE

WRITEC1,%)ENTER NEW 6 CHARACTER NAME FOR THE SCENARIO FILE JUST
2 CREATED’

READ(1»5001»ERR=5030) (INNAME(I)»I=S5,10)
OPEN (UNIT=2,TYPE=’NEW’+NAME=INNAMNE » CARRIAGECONTROL=/LIST’»

2 ERR=5020)
HEADER RECORD

noo

(s Nely]

JERROR=1
WRITE(2»S001,ERR=S030) (TITLE(I)»121,72)
S701 FORMAT(72A1)
c
C NUMBER OF COST ELEMENTS.INDEXES.CITIES»PATHS,COST ALLOCATION ORGS

WRITE(2y5002)ERR=S030) NUELEM»NDELEMsNUINDX»NDINDXyNUCITY NDCITY,
2 NUPATH » NDPATH » NUMORG
5002 FORMAT(914)

c
C ALL OTHER SCALARS
c

WRITE(2+,$003,ERR=5030) DDDCPH+DDDINSDDDLESEQPLIF»PYTLES»PUTFIX,

2 PUTINS PUTMILDISCNT» TLKCAFWATINS»WATLES
S003 FORMAT(FS.202F6.2¢FS.193F7.2+F6:31F3.10F6.2:F7.2)FB.2)

WRITE(2,5050+ERR®S030) WATMAX » WATCPH (GANDAD(I) s 1I=1+4)
5050 FORMAT(2F8.2,4F12.2)
c
C COST ALLOCATION ORGANIZATION NAMESr IF APPLICABLE
c

IF(NUMORG.EG.Q) GO TO S10

L1 =1
S01L L2 = MIN(NUMORG»L1+3)

WRITE(2+,5004,ERR=T030) ((ORGNAM(I»J)rJm1,20)rImL1rL2)
$004 FORMAT (4(20A1))
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- FORTRAN IV-PLUS V02-51C 13126143 10-JuN-80 PAOE 2
{3 RITOUT.FTN /TRIBLOCKS/WR
0061 Ll e L2+
(" 0042 c IF (L1.LE.NUMORG) GO TO SO1
i
' C UPLINK COST INDEX NAMES AND COST ALLOCATION WEIGHTS
c
- 0043 810 IF (NUINDX.GE.2)
L7 2 WRITE(2,5005+ERR®S030) ((UCINDX(I»J)rJml,8)s 182, NUINDX)
i3 0064  S005 FORMAT (S(BALsiX))
- 0045 IF (NUMORG.GT.0) WRITE(2,5006+ERR®S030) (UDXWHT(I)sIw1s)NUINDX)
0064 5006 FORMAT(4F?.3)
{1 c
IR C  UPLINK COST ELEMENT DATA
1.3 c
0067 JERROR=2
. 0048 D0 S30 I = 1,NUELEM
- 0069 WRITE(2s5007,ERR®S5030) (UCSCOD(IrJ)rJm1r2) s CUCSNAMCT»J) 9 Jm1920)
[} 2 UCSHINCI) v (UCSDAT(I»1+K) ¢eKuly4)
- 0070 5007 FORMAT(2A1,1Xr20A1+7X:1SF10.3)
0071 IF (NUINDX.EQ.1) GO TO S40
"1 0072 J=0
f 0073 S18 J=J+2
3 0074 IF (J = NUINDX) $20,%52%5,530
007% 20 JJs J 41
0076 WRITE(2,5008+ERR®S030) CUCBDAT(IrJrK) 1Ke194) 9 (UCSDAT (s JJrK) s
2 K=1,4)
0077 %008 FORMAT(8F10.3)
: 0078 G0 TO 518
0079 %25  WRITE(2,35008/ERR=Z030) (UCSDAT(IrJrK)rKm1s4)
{: 0080 g:o CONTINUE
% C  UPLINK PATH DATA
c
. 0081 JERROR=3
L 0082 DO 540 I=1,NUPATH
! 0083 WRITE(2,5009,ERR=S030) (UPTHNM(I1J) 1 Jm1+20) ¢ CUCSPTH(JsI) 1 Jmly
2 NUELEM)
] 0084 5009 FORMAT(20A1,5X»1511)
i 0085 %40  CONTINUE
I ¢
! C  UPLINK CITY DATA
c
i 0086 JERROR=4
5 008? IF (NUCITY.EQ.0) GO TO $55
i 0088 DO S50 Is=i,NUCITY
0089 WRITE(2,5010/ERR=S030) C(UCTNAMCI»J) o Jm1s16) 9 (USTCOD(IrJ) s w1+2)0
2 UCITYV(I) yUCITYH(I) »UCTCHNCI) yUCTORGCI) o (UPTHCY(Js 1) 9 Jm1sUPATH)
ro= 0090 %010 FORMAT(16A1r1X12A1+216+212,5X,1011)
g 0091 IF (NUINDX.BT.1) WRITE(2,%008+ERR=5030) (UCTXVL(IsJ)sJmisNUINDX-1)
. 0092 gso CONTINUE
- C  DOWNLINK COST INDEX NAMES AND COST ALLOCATION WEIGHTS
i c
i, 0093  $55  JERROR®S
0094 IF (NDINDX.GE.2)
2 WRITE(2,5005,ERR=S030) ((DCINDX(IsJ)rJm1iyB) s In2yNDINDX)
— 009% IF (NUMORG,.GT.0) WRITE(2,5006,ERK=%030) (DDXWHT(I)»I=1,NDINDX)
.
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RITOUT.FTN /TRIBLICKS/ZUR

0094
0097

0078

0100
0101
0102
0103

0104
0108
0104

0107
0108
Q109

0110

0111
0112
0113
0114

0113
o116

0117
o118
0119
0120
o121
0122
0123
0124
0123
0126
0127
o128
0129
0130

0131
0132

¢
g DOUNLINK COST ELEMENT DATA

DO 430 I = 1/NDELEM
WRITE(2:5007+ERR=S5030) (DCSCOD(I+J)»Jm1+2)» (DCSNAMC(I»J) 9 Jm1920),
2 DCSBMINCI) »{DCSDAT{Ir1+K)sKn}ir4)
IF (NDINDX.EG.1) G0 YO $40
J =20
618 J = J + 2
IF (J « NDINDX) 6201625630
620 JJ = J + 1
WRITEC2:5008+,ERR8S5030) (DCSDAT(I2J oK) »K®194) s (DCSDAT(IrJJrK) »
2 Kmir4)
80 TO 418
628 WRITE(2,5008sERR=5030) (DCSDAT(IrJiK)1K21,4)
330 CONTINUE
g DOMNLINK PATH DATA
JERROR=é
DO 640 I=1/NDPATH
WRITE(2,5009,ERRuSO030) (DPTHNM(LI v J) 9 Ju1920) 9 (DCSPTH(JrI) v Jml,y

2 NDELEM)
:40 CONTINUE
€ DOWNLINK CITY DATA

JERROR=?
IF (NDCITY.EQ.0) BO TO 690
DO 650 I=1,NDCITY
WRITE(2,5010,ERR®S030) (DCTNAM(IsJ) ¢ Jeds16) 9 (DSTCOD(LrJ) 1 Juls2) s
2 DCITYV(I)yDCITYM(I) »DCTLULCI) »DETORG(I) s (DPTHCY(Jr1) ».Ju1 s NDPATH)
IF (NDINDX.GT.1) WRITE(Z,5008+ERR=5030) (DCTXVL(I+J)sJmlsNDINDX=1)
gso CONTINUE

g TALKBACK INFORMATION

JERRORw8
IF (NUCITY.EQ.Q) GO TO 490
DO 680 Jsi,NUCITY
L2 =0
660 L1 = L2+ 1
L2 = L1 + 12
IF(LL.GT.NDCITY) GO TO 480
IF(L2.GT.NDCITY) L2=sNDCITY
WRITE(2,5011,ERR=S5030) (TALKBK(Ir»J)»IslL1,L2)
$011 FORMAT (13Fé.1)
GO TO 660
680 CONTINUE
690 CLOSE (UNITs2)

RETURN
c
C IF ERRORS OCCUR WHILE WRITING THE OUTPUT FILE
c

S020 WRITE(1,5025) (INNAMEC(I)»Imi,16)
S02% FORMAT(1H +’ERROR OPENING FILE ‘r16A%)
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RITOUT.FTN
0133
0134 8030
0135 5038
0136  $S040
0137
0138
013

/TRIBLOCKS/7UR

G0 TO 5S040

WRITE(L»5035) (PRODLN(I+JERROR) ¢ I71+3)
FORMAT(1H »ERROR WRITING ’1344,' DATA’)
WRITE (1,%) ‘BUILDER TERMINATED’

CLOSE (UNIT=2)
sToP
END

13126243
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YESNO.FTN /TRIDLOCKS/WR

0001
0002

0041
0042
0043
0044
0045

0047

€
gCCCCCﬁtCCtCCCtCCCCCCﬁtﬁ!ﬁﬁfcCCCCCCCttCCCCCCCCCCCCCCCCCCCCCCCCC
g SUBROUTINE YESNC
cceecceccecceececececcecceecccecceecoccececeeccccecceceeccecceeceee

<
g CALLED BY! BUILD: COST» PATH» CITY» RATE, NODEL
14
C YESNO DETERMINES IF THE RESPONSE TO A QUESTION I8 ‘YES’ OR 'NO’
C OR IN ERROR AND SETS THE APPROPRIATE FLAD ~ ONLY THE FIRST
g CHARACTER OF THE RESPONST IS CMECKED.
SUBROUTINE YESNO
INCLUDE “SYOICOMBLK.FTN/NOLIST’

YESSNG = 3
READ(1,10,ERR=20) INDATA(L)
10 FORMAT (A1)
IF C(INDATAC1).EQ.’Y’) YESENQ = }
IF C(INDATAC1).€Q.’N’) YESENO =» 2
20 IF (YESSNC.EQ.3) WRITE (1,%) *ANSWER MUST BE °*YES® OR °NO*~
B
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UPDOWN.FTN /TRIM OCKS/uk
c

cecceceoceccecceeteeecceeeceeceecaceeccecccceccecceeeeecceecceceee
SUBROUTINE UPDOWN
ceeocceoeecceceeceericcecceecoecececcececcececcecccecccoccecceee
CALLED BY: COET» PATH: CITY» RATE

aono

UPDOWN DETERMINES IF THE RESPONSBE TO A GQUESTION IS8 ‘UPLINK’ OR
‘DOWNLINK’ OR IN ERROR AND SETS THE APPROPRIATE FLAG - ONLY THE
FIRST CHARACTER OF THE RESFPONSE IS CHECKED.

SUBRGUTINE UPDOWN
INCLUDE ‘8YOICOMBLK.FTN/NOLIST’
UPPDUN = 3
READC(1+10/ERR=20) INDATA(1)
10 FORMAT(AL)
IF (INDATA(1).EG.’U’) UPPDUN » |
IF C(INDATAC1).EQ.’D’) UPPDUN = 2
20 IF (UPPDUN.EQ.3) WRITE (1,%) ‘ANSUER MUST BE °*UP' OR °*DOUN*’
© RETURN
END

QOOOONO0O
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CODEMX.FTN /TR BLOCKE/UR

0001

0002
0003

0004

0006
0007

0009
0010
0011
0012

0013
0014
00185

¢
gcccccccccccccccmcccmcccccccccccc:ccncccccccccccccccccccccu

SUBRCUT INE CODCHK
gceeeeceeececcececeeocececceeccceeecececceceecccccceccceecceeccecccecee
CALLED BY! COST» PATM» CITY» RATE: MATHODs RDCOST, MODEL, EARTH
CODCHK CHECKS AN INPUT ARGUMENT AGAINST A LIST OF VALID ARGUMENTS
SUBROUTINE CODCNK (NCHAR» INDATA» NCOMPR ) CHPARK» POSITN)

ARGUMENTS?
NCHAR = NUMBER OF CHARACTERS IN INPUT ARGUMENT
INDATA = ARRAY CONTAINING INPUT ARGUMENT
NCOMPR = NUMBER OF POSSIBLE VALUES
CHPARR » ARRAY CONTAINING LIST OF POSSIBLE VALUES
POSITN = POSITION IN THE ARRAY WHERE INPUT ARGUMENT MATCWED
A POSSIBLE VALUK.

INTEGERS2 NCHAR) NCOMPRIPOSITNs I+JsNMATCH
LOGICALXL INDATA(1)+CHPARR(NCOMFRy L)

POSITN = 0
NMATCH » ¢
DO 20 Ie1/NCOMPR
DO 10 J=si,NCHAR
IF C(INDATACJ) JNE.CHPARR(I»J?) 80 TO 20
10 CONTINUE
NMATCH = NMATCH ¢ 1

POSITN o |
(+] CONTINUE

USER’S RESPONSE CONTAINED TOO FEW CHARACTERS TO MAKE A UNIQUE MATCH
IF (NMATCH.QT.1) POSITN = =}
RETURN
END

[ 4] OO0OOAO0000 OO0O00000N0N

aoN
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GETTER.FTN /TR PLOCKS/WR
C
gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
g SURROUTINE GETTER
gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCﬁCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
g SUBROUTINE CALLS: CCOUNT
g CALLED BY: MAIN» COST» PATHM» CITY, RATE,» RDCOST,» MATMOD,» MODEL
g THIS SUBROUTINE RETRIEVES THE NEXT ARGUMENT ON THE COMMAND LINE
0001 SUBROUTINE OETTER
0002 INCLUDE ‘SYQICOMBLK.FTN/NOLIST’
0040 LOGICAL®X1 BLANK, COMMA, SEMIC
0041 DATA BLANK /7’ '/ COMMA /9 ’/s SEMIC 747/
0042 DATA NSTART /1/
c
g GET RID OF LEADING BLANKS IN INPUT ARGUMENT AND CLEAR ARG ARRAY
0043 NCHAR = 0
0044 CONTCD = 1
0045 DO 10 I = 1,80
0046 ARG(I) = PLANK
0047 10 CONTINUE
0040 DO 20 I=NSTART,80
004? IF (INDATACI) .NE.BLANK) GO TO 30
0050 NSTART = NSTART+1
00351 20 CONTINUE
c
g CASE WHERE ENTIRE LINE IS EMFPTY
0052 CONTCD = O
0023 NSTARY = |
00%4 RETURN
c
C CHECK EACH CHARACTER
c |
00335 36 DO 80 I=NSTART:80 )
00356 IF C(INDATA(I).NE.SEMIC) GO TO %50
c
C  SEMICOLON ENCOUNTERED 4
c .
0057 NCHAR = I -~ NSTART {
0058 IF (NCHAR.NE.O) 00 TO 40
c
c IF CHARACTER COUNT 1S ZERO 1
c
00%9 NCHAR = 1 N
0060 ARG(1) = SENIC
0061 CONTCD s ©
0062 NSTARY =
0043 RETURN
c
0064 40 NSTART = I
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FORTRAN IV-PLUS V02-S1C 13132123 10-.'UN-80 PAGE 2 3
GETTER.FTN /TREBLOCKS/WR B
0065 G0 TO 90

c B
€ IF COMMA IS ENCOUNTERED :
0066 SO IF C(INDATACI).NE.CONMA) GO TO 70 s
0067 NCHAR = I - NSTART
0048 NSTART = I + 1
0069 IF (NCHAR.EQ.0)
2 WRITEC1,%) ‘NULL ARGUMENT SPECIFIED~--IT WILL BE IGNORED.’
c
C  SCAN REMAINDER OF LINE TO SEE IF THIS IS THE LAST ARGUMENT
c
0070 DO 60 J = NSTART»80
0071 IF CINDATACJ).NE.BLANK) GC TO 90
0072 &0 CONTINUE
0073 CONTCD = 0
0074 NSTART = 1
0075s 60 TO 90
: c
€ IF CHARACTER (OTHER THAN BLANK: COMMA, SEMICOLON) ENCOUNTERED
c
0076 70 NCHAR = NCHAR + 1
0077 ARG (NCHAR) = INDATA(I)
0078 80  CONTINUE
c
C END OF INPUT LINE REACHED
c
0079 CONTCD = 0
0080 NSTART = 1
0081 90  CALL CCOUNT(ARGsNCHAR)
0082 RETURN
0083 END

P
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CCOUNT.FTN /TRIBLOCKS/UR
¢
£eceecceceeccececccccecceeccceecccecccceeccecceecceccoeccceecccececce
c
c SUBROUTINE CCOUNT
c
gCCCCCCtCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
g CALLED BY: GETTER
C THIS SUBROUTINE COUNTS CHARACTERS IN AN INPUT ARGUMENT UNTIL
C IT SEES A SEMICOLON OR COMMA. TRAILING BLANKS ARE IGNORED.
c

0001 SUBROUTINE CCOUNT (ARG:NCHAR)

0002 LOGICAL®L1 ARG(1),COMMA»BLANK,SEMIC

0003 INTEGER®2 NCHAR

0004 DATA COMMA / »°/y SERIC /°3°/y BLANK /° °/
c :
€  ARGUMENTS:
c ARG = ARGUMENT TO BE COUNTED
c NCHAR = NUMBER OF CHARACTERS (COMPUTED)
c

0003 DO 20 I = 1,24

0006 IF (ARG(I).EQ.BLANK) GO TO 20

0007 IF (ARGII) NE.SEMIC.AND.ARG(I).NE.CGMMA) GO TO 10

0008 NCHAR = I - 1

0009 RETURN

0010 10 NCHAR = I

0011 20 CONTINUE

0012 RETURN

0013 END
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DISAPR.FTN /TR1BLOCKS/MR
c
[T oT o ool Lol el el e o o o o Lt ol ot ol o s ot e et o e e o e e e e e e s P et ot ot
c
c SUBROUTINE DISAPR
c
CCCCCCCeCCeCCoCCCCeCCCCeeCeeecCeCCcCCeCeCCeeeetCeCCCCetCateeoceeeeeee
c
C CALLED BY: COST, PATH; CITY
] C THIS SUBROUTINE DELETES A COST ELEMENT, PATH» OR CITY FROM THE
g DATA BASE. ARGUMENTS!:
C CODE=CODE INDICATING TYPE OF DELETION
¢ 1=UPLINK COST ELEMENT 2=DOWNLINK COST ELEMENT
c 3=UPLINK PATH ASDOMNLINK PATH
c SsUPLINK CITY 6=DOMNLINK CITY
C INDEX=POSITION IN ARRAYS TO BE DELETED
c
0001 SUBROUTINE DISAPR(CODE»INDEX)
0002 INCLUDE ‘SYO:COMBLK.FTN/NOLIST’
0040 INTEGER®2 CODE» INDEX
0041 LOGICALX1 BLANK
0042 DATA BLANK /¢ */
c
0043 GO TO (100,200+300,400,500,600), CODE
c
C  UPLINK COST ELEMENT
c
0044 100 IF (INDEX.EQ.NUELEM) GO TO 190
0045 I1 = INDEX + 1
0045 DO 110 K=1,4
0047 DO 110 J=1sNUINDX
0048 DO 110 I=I1sNUELEM
0049 110 UCSDAT(I-1sJsK) = UCSDAT(IsJsK)
0050 DO 120 I=I1sNUELEM
0051 120 UCSMINCI=1) = UCSMINCI)
0052 DO 160 I = I1,NUELEM |
0053 DO 130 J = 1,2 ]
0054 130 UCSCODCI~1,J) = UCSCOD(IsJ) \ ]
005S DO 140 J = 1,20 . |
0056 140 UCSNAM(I-1,J) = UCSNAM(I,J)
0057 DO 150 J=1,NUPATH

00S8 150  UCSPTH(I-1,J) = UCSPTH(I»J)
0059 160 CONTINUE
0060 190  UCSCOD(NUELEM»1) = RLANK

0061 UCSNAM(NUELEM» i) = BLANK

0062 NUELEM = NUELEM - 1

0063 RETURN ;
¢ f
C  DOWNLINK CUST ELEMENT :
c "

0064 200 IF (INDEX.EQ.NDELEM) GO TO 290 ~

0065 I1 = INDEX + 1

0066 D0 210 K=1+,4 :

0067 DO 210 J=m1,NDINDX i

0068 00 210 I=I1,NDELEM : %

%
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DISAPR.FTN
0049 210
0070
0071 220
0072
0073
0074 23¢
0¢7S
0076 240
0077
0078 250
007¢% 260
Q080 290
0081
0082
0083

c

c

c
0084 300
0085
0085
0087
0088 310
0089
0090 320
0091
0092 330
0093 360
0094 390
0095
0096

c

c

c
0097 400
0098
0099
QL
0101 410
0102
0103 420
0104
01035 430
0106 460
0107 490
0108
0109

c

C

c

c

c
0110 500
0111
0112
0113

/TRIBLOCKS/UR

DCSDAT(I-1sJsK) = DCSDAT(I»JrK)
PO 220 I=I11,NDELEM
DCSMINCI-1) = DCSMINC(I)

DO 260 1 = I1.NDELEM

00 23¢ J = 1.2
BCSCOD(I~1sJ) = DCSCOD(INJ)
DO 240 J = 1,20
DCSNAM(1-12J) = DCSNAM(I»J)
DO 250 J=1,NDPATH
DCSPTH(I~1+J) = DCSPTH(I»J)
CONTINUE

DCSCOD(NDELEM»1) = BLANK
DCSNAMCNDELEM»1) = BLANK
NDELEM = NDELEM - 3

RETURN

UPLINK PATH

IF (INDEX.EQ.NUFATH) GO TO 390
I1 = INDEX+1

DO 360 I=I1.NUFATH

DO 310 JUsi,NUELEM
UCSPTH(JeI-1) = UCSPTH(J+ D)
00 320 J=1,NUCITY
UPTHCY(1~-1»J) = UPTHCY(I:J)
DG 330 J=1,20

UPTHNM(I=1,J) = UPTHNM(I»J}
CONTINUE

UPTHNM(NUPATH:1) = BLANK
NUPATH = NUPATH-1

RETURN

DOWNLINK FATH

IF (INDEX.EQ.NDPATH) GO TO 490
I1 = INDEX+1

DO 440 I=I1NDPATH

D0 410 J=s1,NDELEM
DCSPTH(JrI-1) = DCSPTH(J» D)
DO 420 J=1,NDCITY
DPTHCY(I-1+J) = DPTHCY(I,J)
DO 430 J=1,20

DPTHNM(I-1,J) = DPTHNM(I,J)
CONTINUE

DPTHNM(NDPATH, 1) = BLANK
NDPATH = NDPATH-1

RETURN

UPLINK CITY

IF ( INDEX .EQ. NUCITY ) GO TO 590
I1 = INDEX + 1
00 %60 I = I1»NUCITY

UCITYV(I=-1) = YCITYV(D)
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DISAPR.FTN

Ol14
o118
0116
0117
0118
0119
0120
o121
o122
0123
0124
0125
0126
01227
0128
0129
0130

0131
0132
0133
0134
013S
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
o1s2

S10
S20
S30
%40

550
5460
$90

c
c
c
c
c
600

610
620
630
640
650

660
690

/TRIBLOCKS/WR

UCITYH(I~1) = UCITYH(])
UCTCHN(I-1) = UCTCHN(I)
IF ( NUMORG .BT. 0 ) UCTORG(I-1) = UCTORG(I)
DO 510 J=ir16
UCTNAM(I=1,J) = UCTNAM(I»J)
DO S20 J=1,)NUINDX
UCTXVL(I=1:d) = UCTXVL(I»J)
DO S30 J=i,2
USTCOD(I-1+J) = USTCOD(I,J)
DO S40 Js1i,NDCITY
TALKBK(JrI-1) = TALKBK(J,I)
DO S50 Js1sNUPATH
UPTHCY(JrI-1) = UPTHCY(Jr I}
CONTINUE
UCTNAM(NUCITYs1) = BLANK
NUCITY s NUCITY~-1
RETURN

DOWNLINK CITY

IF ¢ INDEX .EQ. NDCITY ) GO TO é%o
Ii = INDEX + 1
DO 440 IsI1i,NDCITY
BCITYV(I-1) = DCITYV(I)
DEITYH(I-1) = DCITYH(I)
DCTLVL(I~-1) = DCTLVL(I)
IF ¢ NUMORG .GT. 0 ) DCTORG(I-1) = DCTORG(I)
DO 610 J=1,16
DETNAM(I-1+J) = DCTNAM(I»J)
DO 620 J=1,NDINDX
DCTXVL(I-10J) = DCTXVL(IvJ)
DO 630 J=mi,2
DSTCOD(I-1»J) = DSTCOD(I.J)
DO 647 Jm1,NUCITY
TALKBK(I-1,J) = TALKBK(I,J)
DO 650 Js1,NDPATH
DPTHCY(JsI=1) = DPFTHCY(J»I)
CONTINUE
DCTNAM(NDCITY»1) = BLANK
NDCITY = NDCITY-1
RETURN
END
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FORTRAN IV=PLUS vG2-S1C 13:346:57 10=-JUN-80 FAGE 1
RDCOST.FTN /TRIBLOCKS/UR
c
{2 ol o o o o o ol o o o o o o o2 o] o oo o] o o o of mf ] ot o o Y of o o ol o o o o o o o o o o o] o o o o o o] o o o o} o] ot o2 o
c
c SUBROUTINE RDCOST
c
ot o o of o 1 ot o 101 o o] o4 o of o o o o o o o o ot o o o o o ] L o o o o o o o] of o o o o o o o o o ] o o m n o o of
c
€ SUBROUTINE CALLS:! GETTER» CODCHK
c
C CALLED BY: COST
[
C THIS SUBROUTINE READS IN AN INPUT ARGUMENT AND TESTS FOR A CCST
C ELEMENT CODE.
c
0001 SUBROUTINE RDCOST
0002 INCLUDE ‘SYOICOMBLK.FTN/NOLIST’
c
0040 READ (1,1000) (INDATA(I)»I=1,80)
0041 1000 FORMAT (80A1)
0042 CALL GETTER
0043 IF (UPPDWN.EQ.1) CALL CODCHK(2,ARG,MAXUCS,»UCSCOD,»FOSITN)
0044 IF (UPPDWN.EQ.2) CALL CODCHK(2+ARG»MAXDCS,DCSCODFOSITN)
0045 RETURN
0044 END
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FORTRAN [V=FLUS V02-51C 13137196 10-JUN-B80 FAGE 1
RATECK.FTN /TR{BLOCKS/WR
c
[ of od o o n{ ot w4 o4 w0 of o o of o1 a4 ] i o] f o s o i of o 0] o s o ] o o i d o o f o o o o o ] o 0 o ] 1 01 o] o o o o sy o o o o o 4
¢
c SUBROUTINE RATECK
[~
[ o1t ot ot sd o} o of o of m o4 o1 o o4 Yo a1 of of o o {0 0 o o o i o o i o 1 ] o o] o o] ] ] ot ]t o o 0 {0 4 o o o o o o o 0 ] nd o} o o}
c
g CALLED RY: RATE
0001 SUBROUTINE RATECK (¢ LOW» UFs XDAT)
c
C THIS ROUTINE CHECKS THE VALUE INDEXES FOR THE RATE MODULE
C TO MAKE SURE THEY ARE IN RANGE.
c
c
0002 INCLUDRE ‘SYQ!COMBLK.FTN/NOLIST”
0040 INTEGERX2 XDAT»LOWsUF
c
0041 FOSITN=O
0042 IF ( XDAT .LT. LOW .OR., XDAT .GT. UF) GO TO 10
0043 POSITN=XDAT
0044 60 TO 20
c
0045 10 WRITE ¢ 1lex ) ‘NUMBER QUT OF RANGE - PLEASE RETYFE~’
0044 20 RETURN
0047 END
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CTYCHK.FTN /TR BLOCKS/WR
c
{1 o o o3 o1 of o o] ¥ o4 of o o] o o o1 o o] o] o] o 7 o o o o o o ] o o o o o of o o o o o o o o el i o o o ] o o o o o o ] o o o o o o4
c
c SUBROUTINE CTYCHK
c
€cccccecceccoccececccocceccececccececcececccceececcceceecceccecccecccececececcecceccence
c
C CALLED BY!: CITY, MATMOD
c
c THIS SUBROUTINE WILL DETERMINE IF A CITY/ORGANIZATION PAIR EXISTS
C AND IF SO, WILL RETURN THE INDEX TO THAT PAIR. ORGANIZATION WILL BE
c IGNORED IF COST ALLOCATION HAS NOT BEEN SELECTED.
c
0001 SUBROUTINE CTYCHK(POS,0RG)
0002 INCLUDE ‘SYO!COMBLK.FTN/NOLIST
0040 INTEGERX2 ORG»NMATCH)LIMIT»F0OS,»FOS2
c
0041 POS = 0
0042 ORG = 0
0043 FO0S2=0
0044 NMATCH = 0
0045 IF (NCHAR.EQ.1,0R.ARG(NCHAR-1).NE."/’) GO TO 100
0044 ORG = ARG(NCHAR)-48
0047 IF (ORG.LE.0+OR.ORG.GT.NUMORG) GO TO 1001
0048 NCHAR = NCHAR-2
0049 100 IF(ORG.EQ.0.ANDI,NUMORG.GT.0) GO TO 1000
0050 IF (UPPDWN.EQ.1) LIMIT=NUCITY
0051 IF (UFPDWN.EQ.2) LIMIT=NDCITY
0052 DO 130 Is=1,LIMIT
0083 DO 110 J=1,NCHAR
0054 IF (UPFDWN.EQ.1.AND.ARG(J) «NE.UCTNAM(I,»J).OR.
2 UPFDWN.EQ,2,AND.ARG(J) . NE.DCTNAM(I»J)) GO TO 130
0055 110 CONTINUE
c
c MATCH FOUND
c
00%6 FOS2 = 1
0057 IF (ORG.EQ.UCTORG(I).AND.UFPFIWN.EQ.1.0R.
2 ORG.EQ.DCTORG(I) .AND . UFPDWN.ER.2) GO TO 120
005¢€ GO TO 130
005% 120 NMATCH=NMATCH + 1
0060 FOS = [
0061 130 CONTINUE
c
0062 IF (NMATCH.GT.,1) WRITE (1.%) ‘SFECIFIED CITY NOT UNIQUE - ENTER MO
2RE INFORMATION’
0063 IF (NMATCH.GT.1) FOS=-1
0064 IF (NMATCH.EQ.1) ORG=0
0045 IF (NMATCH.EG.0) FOS=POS2
0066 RETURN
0067 1000 WRITE (1,%) ‘AN ORGANIZATION CODE MUST RE SFECIFIED’
0048 GO 70 1002
0069 1001 WRITE (1.%) ’"INVALID ORGANIZATION CODE’
0070 1002 POS=-2
0071 RETURN
0072 END
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FORTRAN IV=-FLUS V02-51C 13
VANDH.FTN /TRIBLOCKS/WR
c
o
c
C CALLED BY! CITYs» MODUF,»
c
c
€
c DISTANCE BETWEEN TWO CITIES).
c
c
c
c
0001 SUBROUTINE VANDH{MsN)
0002 INTEGERX4 I+J
c
o}
c RADIAN
¢
0003 Ia((~1)%M)/100
0004 Je(M+IX100)%(=-1)
000%
c
c
c
0006 IsN/100
0007 JeN-1%100
0008
c
¢
c BELL SYSTEM FROFPRIETARY ALGORITHM,.
[of
o
¢
5
c COORDINATE.
c
0009
0010
0011 THETA®ACOS(THETA)
0012
0013 FETA=2,22013-THETA
0014 DIST=12%10.25%ACOS(ALPHA)
0015 MeIFIX(4995,-UISTRSIN(BETA))
0016 NasIFIX(1408.-DISTXCOS(RETA))
0017 RETURN
0018 END

40311

10~JUN=-80 FAGE 1

[of{nd ol oje ofos of ol of ot ot of af wfo] o i o? o of of f f od o) of wt o] o af of o of af of i o] o] u{ o o} o] nf o o] o] o f ot o wf o o #] o o3 o o o] iy 1 o] of o1 o w{ o} o]
c

SUBROUTINE VANDH

€
otof ol ol ot el ol uf of ol of o2 of el ool of o) o o ol wimf ofof o of o & mi o o of el o o] of of s ot o4 of of o o o o ] o] o] o o1 o} ¥ o o o mf mf o ] o o

MODDIN»

EARTH

THIS SUBROUTINE CONVERTS LATITUDE/LONGITUDE TO RELL SYSTEM V AND
H COORDINATES (PROVIDES A SIMPLER MEANS 0F ESTABLISHING THE

PARAMETERS: M - NEGATIVE OF THE LATITUDE IN DDMM FORMAT
N = LONGITUDE IN DDDMM FORMAT

COMPUTE *A* WHICH IS THE LATITUDE IN RADIANS AND FRACTIONS OF A

AsFLOAT(1)/57.29S84FLOAT(J)/3437.7%

COMPUTE °*B® WHICH IS THE LONGITUDE IN THE SAME UNITS

BeFLOAT(1)/57 . 29S8+FLOAT(J) /3437.7%

THE FOLLOWING CALCULATIONS ARE A GEOMETRIC APFROXIMATION TO A

A KNOWN FOINT IN BOTH SYSTEMS

IS USED AS A REFERENCE (IN THIS CASE, NEW YORK CITY WHICH HAS
AV AND H OF 499%,1408), SPHERICAL TRIGONOMETRY IS USEDL TO
DETERMINE THE AZIMUTH AND DISTANCE TO THE UNKNOWN FOINT.
AZIMUTH AND DISTANCE FORM A VECTOR USED TO COMFUTE THE V AND H

ALPHA®SO, ¢ J27B86XSIN(A)+0.757542%COS(A)XCOS(1.29144~R)
THETA® (SINCA)=ALFPHAX0.652786)/(0,757T42XSART (1. ~ALPHAXALFPHA) )

IF(R.GT.1,29144)THETA=4,263185-THETA
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FORTRAN IV=PLUS V02-51C
MATMOD.FTN

0001
0002
0040

0041

0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
00%2
0053
0054

0055
0086
0087
0058

c

/TR:BLOCKS8/WR

132400350

10=JUN=~80 FPAGE 1

gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

c

SUEROQUTINE mMATMOD

¢
[olel stad ol ol ot of od o o of o] o} of o of o o wl o] o] ] of ) ] ot o of e of o] ] of o o ] wf o ] o ol o of f o of o o o s o of o] o o nil o] of of o o od n{

C
c
c
c
c
c
c
o
c
¢
c
c
¢
c
€
c
c
c
c
c
c

D00 (2]

108

170
c
c
180

SUBROUTINE CALLS: GETTER,
CALLED BY! COST,» PATH,» CITY

CODCHK,

CTYCHK,» REPRTR

THIS SUBROUTINE CHANGES THE MATRICES OF 1°S AND 0‘S. 1I7T READS A
OR CITIES, AND MAKES APFROPRIATE

LIST OF COST ELEMENTS,
CHANGES IN UCSPTH,DCSPTH UFTHCY,

CODE=TYFPE OF CHAN
1=READ UPLINK
2sREAD DNLINK
J=READ UPLINK
4aREAD DNLINK
SsREAD UPLINK
ésREAD DNLINK
7=READ UPLINK
8=READ DNLINK

ONOFFsi OR 0

PATHS»

COST ELEMENTS, MODIFY
COST ELEMENTS,» MODIFY

PATHS »
FPATHS»
FATHS
FPATHS»
CITIES,
CITIES,

MODIFY
MODIFY
MODIFY
MOLIFY
HMOD'IFY
MOBIFY

DEPENDING ON WHETHER THE

AND DFTHCY. ARGUMENTS:

COST ELEMENT/PATH MATRIX

COST ELEMENT/PATH MATRIX

COST ELEMENT/FPATH MATRIX

COST ELEMENT/FATH MATRIX
FATH/CITY MATRIX

FATH/CITY MATRIX

FATH/CITY MATRIX

PATH/CITY MATRIX

MATRIX 1§ TO EKE SET ON OR OFF

MODPOSSELEMENT IN THE MATRIX WHICH I8 NOT EEING READ IN

SUBROUTINE MATMOD(CODE,ONOFF,MOLFOS)

INCLUDE

‘SYQICOMBLK.FTN/NOLIST’

INTEGERX2 MODPOS»CODE»ONOFF»FOS,ORG

GO TO (1005,100+2000200¢200+200+300+300), CODE

COST ELEMENTS SPECIFIED

WR

IF
IF
IF
IF
IF
IF
IF
IF
IF
IF

ITE (1,%) 'ENTER COST ELEMENT CODESs ALLs» OK #°
READ(1,900) (INDATA(I)s1=1,80)
CALL GETTER
(ARG(1) .EQ.“#’) RETURN
(ARG(1).EQ.“A’' .AND.,ARG(2).EQ.’L".AND.ARG(3).EQ."L’) GO TO 1%0
(NCHAR.EQ.0) GO TO 170
(CODE.EQ.1) CALL CODCHN(2,ARG»MAXUCS»UCSCOL»POSITN)
(CODE.EQR.2) CALL CODCHK(2+ARG»MAXLCS,DCSCOD,FOSITN)
(POSITN.EG.O) GO TO 180
(CODE.EQ.1) UCSPTH(POSITN/MOUFOS) = ONOFF
(CODE.EG.2) DCSFTH(FOSITN,MODPOS) = ONOFF
(CONTCD.EG.0) GO TO 100
(CONTCD.NE.O) GO TO 1CS

IF ERRORS HAVE OCCURRED

WRITE (1,%)
WRITE (1»1)

CALL REPRTR(9,1)

GO0

T0 100
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FORTRAN IV=FLUS V02-51C 13:40:350 10=JUN=80 FAGE 2
MATMOD.FTN /TRIBLOCKS/WR
0089 190 DO 195 Isl,NELEM(UFPPIWN)
0040 IF (CODE.EQG.1)> UCSPTH(1,MODFPOS)=ONOFF
0061 IF (CODE.EQ.2) DCSFTH(I,MODLFOS)=ONOFF
00462 195 CONTINUVE
0043 c RETURN
g PATHS SPECIFIED
0064 200 WRITE (1,%) ‘ENTER PATH NAMES, ALL» OR 3~
Q06%5 READ(1+900) (INDATA(I)»I=1,80)
0066 205 CALL GETTER
0067 IF (ARG(1).EQ.’#’) RETURN
Q068 IF (ARG(1) .EQ.’A’ ,AND.ARG(2).EQ.’L’.AND.ARG(3) .EQ.’L’) GO TO 29S
0049 IF (NCHAR.EG.0) 80 TO 270
0070 IF (UPPDWN.EQ.1) CuLL CODCHK(NCHAR s ARG MAXUFA Y UPTHNM, POSITN)
0071 IF (UPFDUWN.EG.2) CALL CODCHK(NCHAR»ARG»MAXDFAs» DFTHNMFOSITN)
0072 IF (POSITN.EG.O) GO TO 280
0073 IF (POSITN.LT.0) GO TO 290
0074 IF (CODE.EQ.3) UCSPTH(MODFOS,FOSITN) = ONOFF
007% IF (CODE.EQ.4) DCSFTH(MODFOS,FOSITN) = ONOFF
0076 IF (CODE.EQ.S) UFTHCY(FOEITN,»MODFOS) = ONOFF
0077 IF (CODE.EQ.&) DPTHCY(POSITN)MODFOS) = ONOFF
0078 270 If (CONTCD.EQ.0) GO TO 200
007¢ IF (CONTCD.NE.O) GO TO 203
c
g IF ERRORS HAVE OCCURRED
0080 280 WRITE (1,%x) ’PATH DOES NOT EXIST. VALID PATHS ARE...’
0081 CALL REPRTR(3:1)
0082 GO0 TO 200
0083 290 WRITE (1,%x) "SPECIFIED PATH NOT UNIQUE - ENTER MORE INFORMATION’
0084 GO T0 200
c
008% 298 00 297 I=1,NFATH(UFFDWN)
0086 IF (CODE.EQ.3) UCSFTH(MODPOS,])sONQFF
0087 IF (CODE.EQ.4) DCSPTH(MOUFOS,I)=ONOFF
0086 IF (CODE.EQ.S) UPTHCY(I.MODFOS)=ONOFF
0089 IF (CODE.EQ.é) DFTHCY(I»MODFQOS)SONOFF
0090 297 CONTINUE
0091 RETURN
c
c CITIES SPECIFIED
c
0092 300 WRITE (1,%) ‘ENTER CITY NAMES,» ALL: OR }°
0093 READ(1+900) (INDATA(I)»I®1,80)
0094 30° CALL GETTER
0099 IF (ARG(1).EQ.’#’) RETURN
0096 IF (ARG(1).EQ. A’ .AND.ARG(2).EQ. 'L’'.AND.ARG(3) .EG.'L’) GO TO 390
00¢? IF (NCHAR.EQ.O) GO TO 370
0098 CALL CTYCHK(OSITN+ORG)
0099 IF (POSITN.EG.0) GO TO 380
0100 IF (FOSITN.LT.0) GO TO 370
0101 IF (NUMORG.GT.0.AND.ORG.NE.O) GO TO 380
9102 IF (CODE.EG.7) UFTHCY(MOLFOS.FOSITN, = ONOFF
0103 IF (COUE.EG.8) DFTHCY(MODFOS»FOSITN) = ONOFF
0104 370 IF (CONTCL.EQG.O0) GO TO 300
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- MATMOD.FTN /TR FLOCKS/WR
Q10¢ IF (CONTCD.NE.O) GO TO 30%
¢
g IF ERRORS MAVE OCCURKREL
0106 300 WRITE (1.3 ‘CITY DOES NOT EXIST’
0107 WRITE ¢1»%) "VALID CITIES ARE..."'
0108 CALL REPRTR(10:1)
0109 G0 TO 300
c
0110 390 DO 393 I=1/NCITY(UFPDUN)
o118 IF (CODE.EQ.?7) UPTHCY(MODPQS,I)=ONOFF
0112 IF (CODE.EQ.8) DFTHMCY(MODFOS»1)=ONOFF
0113 39S  CONTINUE
Ol14 RETURN
c
0119 900  FORMAT(80AL)
Olt1é END
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REPRTR .FTN /TRIBLOCKS /7WR

0001
0002
0040
Q041
0042
0043
0044

0045

0046

0047
0048
004®
00350
0031
00352
0053
0034
0SS
00356
Q0357
2078
00%®

0060
0061
0062
0063
0064
0068
006¢é
0067

o00ée
0069
2070
0071

(oo alof ofafal of et of el af ol of o] of af o ol o wf of af o o o ot o o] e o o] o o of Wl S f e e o f f e} o] i ol o  d of e d ] S o f o o
o
c SURROUTINE REFRTR

c
ECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC:CC:C
C CALLEL BY! COSTs» PATH, CITY» RATEs MATMODL'» MODEL» MODUFs MOLDN
¢

c THIS SUBROUTINE CONTAINS THE REFORT FORMATS USEL IN THE mMOLEL
¢

SUBROUTINE REFRTR (REPTYE, FOS)

INCLUDE “SYO:COMBLK.FTN/NOLIST’

INTEGERRD REFTYE,» FOS»ELANKSTAROUTARR(30)

REAL X4 FER» CTYFE(4)» LINKe UFDOWN(2)

DATA PER /'PER '/+» BLANK 7/’ /s STAR 7’ %’/» LINK/’LINK'/

DATA UFDOWN/’ UP’» DOWN'/

DATA CTYPE /7'CAF '+ INS "+»°LES ‘»’OMA '/

c
80 TO (1009+2000+3000:4000+5000+6000+7000:8000+9000+10000),
2 REFTYFP

c

1000 IF (UPFDWN.EG.2) GO TO 1%00

c

C  UPLINK COST ELEMET REPORT
¢ .

WRITE (3,1400) (UCSCOD(POS» ) s m1s2) s (UCSNAM(FOS»Jy 1 Jm1+20)
1400 FORMAT (1MO»"DATA FOR COST ELEMENT »241,° =~ ’',2041)
IF (NUINDX.GE.J) WRITE (3+1410) (FER,I=2,NUINDX)
1410 FORMAT (IMO»15X1T(7XsA4))
WRITE (3r1420) (CUCINDX(IrJ)oJm1:8)s1el NUINDX)
1420 FORMAT (1M +6X16(3IX1BAL))
URITE (3ex)
[0 1450 Kmi,4
1420 WRITE (3+1460) CTYPE(N)» (UCSDAT(FOS,JoK)»Jal o NUINDX:
1460 FORMAT (1H +A4,6F11.2)
WRITE (2+1470) UCSMIN(FOS)
1470 FORMAT (1M »'MINIMUM LEASE COST = ,F9.2/)

GO TO eo9e¢
c
c DOWNLINK COST ELEMENT REFORT
c
1200 WRITE (3+1400) (DCSCOUCFOS»JI)eUm1o2) s (DCSNAMCFOSY ) Je1020)

IF (NDINDX.GE.2) WRITE (3+1410) (FERyIs2sNDINDX)
WRITE (3,1420) ((DCINDX(IrvJ)eJem1e8)sImi s NDINDX)
WRITE (3,3) *
D0 17%0 K=i,4

1790 WRITE (3/,1460) CTYPE(N)» (DCSDAT(FOS eN) v aml o NIINDX)
WRITE (3+1470) DCESMIN(FOS)
GO TO 9999

c
c MATRIX OF UFLINK COST ELEMENTS ASSOCIATED WITH EACH FATH
¢
2000 IF (UFFLWN.EQ.2) GO TO 2%00

WRITE (3+1800) UPLOWNCL1)»LINK

1800 FORMAT (1HOe«/s 1N + 'MATRIX OF COST ELEMENTS AN[' FATHE--",2Ad)
WRITE (3+1900) ((UCSCOL(Ir)rum1s2)sIml s NUELEM:
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REFRTR.FTN /TR:BLOCKS/WR
0072 1900 FORMAT (1HO»20X»15(1X,2AL1))
0073 00 1600 J=1»NUPATH
Q0074 DO 1590 I=1,NUELEM
007% QUTARR(I) = ELANK
Q076 IF (UCSFTH(I»J).EG.1) OUTARR(I) = STAR
0077 1590 CONTINUE
0078 WRITE (3+1910) (UPTHNM(JsK)»K=1,20) s COUTARR(I)»I=1»NUELEM)
0079 1910 FORMAT(1HO»20A1»15(1X»A2))
2080 1600 CONTINUE
0081 GO T0 99999
[»
c MATRIX OF DOWNLINK COST ELEMENTS ASSOCIATED WITH EACH FATH
c
0082 28500 WRITE (3+,1800) UPDOWN(2) +LINK
0083 WRITE (3+,1900) ((LGCSCOD(IsJd)sJ=1,2)sI=1,NDELEM)
0084 DO 2600 J=1,NDPATH
008% DO 2590 I=1,NDELEM
0084 OUTARR(I) = BLANK
0087 IF (DCSPTH(I»J).EQ.1) QUTARR(I) = STAR
0088 2%90 CONTINUE :
0089 WRITE (3,1910) (DPTHNM(J»K)sK=1,20)s (OUTARR(I) I=1,NDELEM)
Q9090 2600 CONTINUE
0091 GO TO 99999
c
c LIST OF UPLINK FATH NUMBERS AND NAMES
c
co092 3000 IF (UPPLWN.EQ.2) GO TO 3500
0093 WRITE (3+3010)
0094 3010 FORMAT(1MO»/+»’ NO.’ 48Xy 'FATH NAME’/)
009% DO 3100 I=1+NUPATH
0096 WRITE (3+3090) I»(UFTHNM(I»J)»J=1,20)
0097 3090 FORMAT(IH »I3+SX»20A0)
0098 3100 CONTINUE '
0099 GO TO 99999
c
c MATRIX OF DOWNLINK FATH NUMEERS AND NAMES
c
0100 3500 WRITE (3,3010)
0101 [0 3600 I=1/NDPATH
0102 WRITE (393090) Is(DFTHNM(IvJ)eJ=1,20)
0103 3600 CONTINUE
0104 GO TO 9999°
o4
c MATRIX OF UPLINK FATHS AND CITIES
c
0103 4000 IF (NCITY(UPFDWN).EQ.Q) GO TO 44600
0104 WRITE (3,4010) UFDOWN(UFFOWN) sLINK
0107 4010 FORMAT (1HO»/»1H +"MATRIX OF FATHS AND CITIES-~'»,2A4)
0108 J1 =1
0109 J2 = MIN(NFATH(UPFOWN) s 14)
0110 WRITE (3,4030) (Jed=J1,J2)
0111 4030 FORMAT(1HG»’ CITY’,13X»’0ORG ‘»18613/)
0112 IF (UFFOWN.EQ.2) GO TO 4500
0113 00 4080 I=1,NUCITY
0114 IF (UCITYV(I).EQ.-1) GO TO 4080
0113 00 4070 J=J1,J2
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0116 OUTARR(J) = BLANK

o117 IF (UPTHCY(J»1).EQ.1) OUTARR(J) = STAR

0118 4070 CONTINUE

0119 IF (NUMORG.EG.0)

2 WRITE (3,4073) (UCTNAM(I»Jd)rJd=1514)y (OUTARR(J-J1+1)9J=J1+J2)
0120 4075 FORMAT(’0’»16A1,7Xs16(1X»A2))
0121 IF (NUMORG.GT.Q0) WRITE (3+4076) (UCTNAM(IsJ)»J®is16)sUCTORG(I)
2 (OUTARR(J=J1+1)» JmJ1,+,J2)
0122 4076 FORMAT(’0‘+16A1215+2X914(1X+A2))
0123 4080 CONTINUE
0124 c GO TO 99999

c MATRIX OF DOWNLINK FATHS AND CITIES
c
0125 4500 DO 4580 I=1»NDCITY

0126 IF (DCITYV(I).EG.~1) GO TQ 4580
0127 DO 4570 J=Ji,J2
0128 OUTARR(J) = BLANK
0129 IT (DPTHCY(JyI).EG.1) OUTARR(J) = STAR
0130 4570 CONTINUE
e 0131 IF (NUMORG.EQ.OQ)
2 WRITE (3+4075) (DCTNAM(I»J)rJ=1r16)s C(OUTARRCJ-J141)sJmd1sJ2)
0132 IF (NUMORG.GT.0) WRITE (3,4076) (DCTNAM(IsJ)sJ=1,16)+»DCTORG(I)

2 (QUTARR(J=J141)»JsJ1,J2)
0133 4580 CONTINUE

0134 GO TO 99999

c
0135 44600 WRITE (3,%x) *THERE ARE NO CITIES IN THIS SEGMENT~
0136 c GO TO 99999

C

€C UPLINK CITIES AND ASSOCIATED COST INDEX VALUES
c

0137 S000 WRITE (3,5050) UFPDICUN(UPFDWN)» LINK
0138 T0S0 FORMAT ('0°r24Xs2A4»’ COST INDEX VALUES +///)

0139 IF (UPPDWN.EQR.2) GO TO SS00

0140 DO 5275 1I=1,NUCITY

0141 WRITE (3+5060) (UCTNAM(I»J)»Ju=1,168)UCTORG(I)
0142 S060 FORMAT (’0’»16A1,1I3)

0143 WRITE (3+,5075) ((UCINDX(K»J)»J=1:8)K=2+NUINDX)
0144 S075 FORMAT (4X»S(3X,8A1))

014% IF (UCITYV(I).EQ.-1) GO TO 527%

0146 WRITE (3»5100) (UCTXVL(I,J)s»J=1yNUINDX-1’

0147 5100 FORMAT (9XsF8.2,4(4XsF8.2))
0148 $275 CONTINUE

0149 GO TO 99999

c

c

C DOWNLINK CITIES AND ASSOCIATEL COST INDEXES

c

c
0150 S500 DO 5800 I=1,NDCITY
0181 WRITE (3+5060) (DCTNAMCI»J)»J=m1,16)»DCTORG(I)
0152 WRITE (3+y507S) ((DCINDX(N»J)»J=1+8)sK=2yNDINDX}
0153 IF (DCITYV(I).EQG.~1) GO TO $800
01%4 WRITE (355100) ¢ DCTXVL(I+K)pK=1y (NDINDX~1))
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018% 5800 CONTINUE
0156 GO TO 99999
c
c
c
C TALKBACK MATRIX BETWEEN UFLINK ANDR DOWNLINK CITIES
c
c
c

0197 6000 IF (NDCITY.EQ.0) GO TO 6600

o158 WRITE (3+6050) ((UCTNAM(I+J)rJd=1,»3),I=1,NUCITY)

0159 6050 FORMAT(1HO» 'MATRIX OF TALKEBACK REQUIREMENTS »//»
2 7 DOWNLINK CITY ORG ‘+ 10(2X»3Al))

0160 WRITE (3»6100) (UCTORG(I)»I=1,NUCITY)

0161 6100 FORMAT (21X»10I5»/)

0162 DO 4500 I=1,NDCITY

0163 WRITE (3r6150) (DCTNAM(IrJ)rJ=1,16)» DCTORG(I)»

2 (TALKBK(I»J)»J=1NUCITY)
0164 6150 FORMAT (1H »16A1»I2+3Xs10(1XsFA.1)0///)
0163 650¢ CONTINUE

0166 GO TO 99999
c
0167 6600 WRITE (3,%) ‘THERE ARE NO DOWNLINK CITIES IN THIS SEGMENT'
o148 GO TO 99999
c
c
& C ORGANIZATION NAMES AND NUMBERS
c
0169 7000 IF (NUMORG.EQ.0) GO TO 7200
0170 WRITE (3,7025)
0171 7025 FORMAT (0’ /ORGANIZATION NAMES AND NUMBERS’/)
0172 00 7100 I = 1,NUMORG
0173 WRITE (3+7050) (ORGNAMCI»J)rJ=1,20),1
0174 7050 FORMAT ( 1X» 20Als SXs I1)
i 0175 7100 CONTINUE
3 0176 60 TO 99999
- c
] 0177 7200 WRITE (3,%) ‘THERE ARE NO ORGANIZATIONS IN THIS SCENARIO’
0178 G0 TO 99999 -

c
c AUXILIARY FARAMETERS
c

0179 8000 WRITE (3»8010) DDDINS, WATINS: PVTINS,
DDDLESs WATLES» PUTFIX»
PUTMIL,
DDDCPH» WATCFH»
WATMAX »
é DISCNTEQFLIFy (CTYFE(ID)» GANDANCI)» I=1,4)»TLNKCAF
0180 8010 FORMAT (1HO»/»17X» AUXILIARY FARAMETERS ' »//»

[L I 72 N )

2 7 TALKBACK: '’ »24X, D00 +8X: "WATS »8X» 'FUT "+ />

3 3IXy’ INSTALLATION’» 13X2FL10.292X»2F10.2/
4 3Xy’ZERDO UT GE CHARGE/MO.’»4XsF10.2+sF12.29/F10.27
& 3X»'MILEAGE CHARGE’» 33Xy F10.2+/

45 3IX» "HOURLY CHARGE’ s 12X FL0 20 2X0F 1042/
7 3Xs’MAXIMUM CHARGE’» 23Xy F1042v/7

8 ‘ AMORTIZATION: v/
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0181

0182
0183
o184
018%
0186
0187
o188
0189
0190
0191
0192
0193

0194
0193
0196
0197
0198

0199
0200
0201
0202
0203

0204
0205
0206
0207

9 3X»INTEREST RATE’+7XsFS.2»’ FERCENT »/»
A 3X» "EQUIPMENT LIFE’»&XsF35.25° YEARS »//»
B ¢ GENERAL AND ADMINISTRATIVE! »/» 4(IXrA4sTXsF12.24/)9//»
C ’ TALKRACK CAFITAL EXPENDITURES: »/»2X»F10.2y» //)
G0 TO 99999
c
g LIST COST ELEMENTS AND COST ELEMENT CODES

9000 WRITE (3,9050)
90350 FORMAT (’0°»’COST ELEMENT CODES AND NAMES‘/)
IF (UPPDWN.EQR.2) GO TO 9300
DO 9200 I=1,NUELEM
WRITE (3,2100) (UCSCOD(IrJ)rJmlr2) s (UCSNAMCINJ)»Jm1,20)
9100 FORMAT (1X»2A1,2X,20A1)
9200 CONTINUE
GO TO 99999
9300 DO 9400 I=1,NDELEM .
WRITE (3»9100) (DCSCON(I»J)»Jm1s»2) s (DCSNAM(IIJ) 21 JUm1,20)
9400 CONTINUE
e GO TO 99999

C LIST CITIES/ORG AND STATES

c
10000 WRITE (3,10001)
10001 FORMAT (7079 'CITY’9»13Xs» ORG’»3X» ‘STATE'/)
IF (UFPDWN.EG.2) GO TO 10300
DO 10200 Is=1,NUCITY
WRITE (3210100) CUCTNAM(I»J)rJ=1516)sUCTORG(I),
2 (USTCOD(I»J) »J=1,2)
10100 FORMAT (1X»16A1,2X»I1,4X»2A1)
10200 CONTINUE
GO TO 99999
10300 DO 10400 I=1,NDCITY
WRITE (3,10100) (DCTNAM(I»J)»J=1416)»DCTORG(I)»
2 (OSTCOL(I»J) »Jm1,s2)
10400 CONTINUE
99999 WRITE (3o%x) * ’
RETURN
END
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APPENDIX E

MODEL INSTALLATION

The Video Distribution System Cost Model has been developed for imple-
mentation on a Digital Equipment Corporation PDP-11. The programs are
written in extended FORTRAN IV and consist of 3 distinct modules -- BUILD,
MODEL, and EARTH. 1In addition, there are two data files -- the earth
terminal data base and the sample scenario.

The model is installed under Digital Equipment Corporation's RSX-11M
operating system. The programs have been compiled by using version 02-51C
of FORTRAN IV-PLUS. Standard compiler switch settings may be used for all

programs except EARTH and REPRTR, which require larger buffers for continua-

tion lines (switch - /C0:26.).

Both BUILD and MODEL are overlayed tasks because of large memory
requirements. The ODL files are as follows:

BUILD.ODL

.ROOT BUILD-REPRTR-SUBS-VANDH-* (READIN,COST, PATH,CITY, RATE, RITOUT)
SUBS: .FCTR YESNO-UPDOWN-CCOUNT-MATMOD-GETTER=-CODCHK~-CTYCHK-DISAPR-AQ
A¢g: .FCTR RDCOST-RATECK

.END

MODEL.ODL

.ROOT MODEL-MODSUB-~* (READIN, MODUP, MODDN,MODTK)
MODSUB: .FCTR YESNO-GETTER-CCOUNT-CODCHK-REPRTR-VANDH
.END

The disk swapping occurs at natural breaks in the programs and is not very
noticeable.
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The task build command files are as follows (it is assumed that all
files are located on the system disk - SY@):

BUILD.CMD

BUILD/CP/FP=RUILD/MP
UNITS = 3

ACTFIL = 2

ASG = TI:1l, SY@:2,7TI:3
//

MODEL .CMD

MODEL/CP/FP = MODEL/MP
UNITS = 3

ACTFIL = 2

ASG = TI:1, SY@:2,TI:3
//

EARTH.CMD

EARTH/CP/FP = EARTH, READIN,MOVREC, VANDH, CODCHK

/

UNITS = 3

ACTFIL = 2

ASG = TI:1, SYP§:2,TI:3
7

The data files are named EARTH.DAT (earth terminal data base) and
SAMPLE.DAT (sample scenario).




APPENDIX F

OPERATIONAL COSTS AND MANAGEMENT
CONSIDERATIONS

This appendix identifies the tasks and costs associated with maintain-
ing and operating the Video Distribution System Cost Model. Cost estimates
are included where feasible; they are based on the development effort that
produced the model and on experience with commercial time-sharing services.

1. INSTALLATION

To provide access to a large number of users, the model should be
installed either on a commercial time-sharing sexvice that has nationwide
dial-up access or on a privately owned or government-owned computer wi:h
dial-up access and In-WATS capability (if traffic warrants).

The most cost-effective installation would be on a Digital Equipment
Corporation (DEC) PDP-11 minicomputer because the installation procedures
listed in Appendix E could be applied directly. This computer should have
at least 128K bytes of memory, should be running a recent version of the
RSX-11M operating system, and should be equipped with a FORTRAN IV-PLUS
compiler. Installation, in this case, should require less than two man-
days. Other DEC operating systems could be used but would require a dif-
ferent task build procedure. Other versions of FORTRAN may require changes
in the source code.

If unavailable, dial-up access could be provided by a standard asynchro-
nous interface with a low-speed (300-baud) originate/answer modem for manual
connections or by an auto-answer modem for automatic pickup. Either option
leases for less than $50 per month. Nationwide toll-free access (In-WATS)
can be provided on a metered rate ($244.00 for the first 10 hours and §$18.31
for each additional hour) or on a full-business-day rate (240 hours for
approximately $1,500.00 per month). The breakpoint occurs around 80 hours.
Projected line utilization should be the determining factor.

Installation on other computers or on a commercial time-sharing service
could be a costly proposition. Compatibility with DEC FORTRAN should be the
primary consideration. A minimum of two man-weeks should be allocated for
conversion, assuming that the target system is well understood. If a commer-
cial time-sharing service is the target system, a minimum of $1,500 should
be budgeted for the conversion. The advantage of converting the model to a
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large computer is that larger scenarios could be developed (more cities,

more paths, and more cost elements). In addition, most commercial time-

sharing services offer nationwide dial-up access as part of their general
services,

2. SOFTWARE MAINTENANCE

As with any user-oriented model, there will be reguests for model
enhancements. Approximately two man-weeks will be required for a FORTRAN
programmer to become familiar enough with the model software to make any
extensive changes. After that, modifications should require no more than
a few hours to complete.

The sample data file includes all of the model's current cost assump-
tions, and it should be reviewed and updated at least twice a year. Four
man-days per year should be allocated for this purpose. A new sample data
file can be created by use of the scenario builder.

The earth terminal data file should be updated quarterly. A tape of
the file must be acguired from the National Technical Information Service
(NTIS). The tape must then be processed to strip out extraneous informa-
tion, and it nust be formatted into a form readable by the model. The
format of the tape can be obtained from the Federal Communications Com-
mission. This process is technically simple but will require three to four
man-days to perform all the necessary coordination, processing, and validation.

Backup of the system should be performed on a periodic basis depending
on model use. Backup procedures should not require more than two hours
each time,

Commercial time-sharing charges for software maintenance will probably
average about $100 per month. In addition, if software and data files are
kept on line, storage charges should run about $500 per month. These
charges are not necessarily applicable to a small minicomputer system.

3. HARDWARE MAINTENANCE

Hardware maintenance costs are not applicable to commercial time shar-
ing because they are included in the normal charge algorithm. Maintenance
costs on a minicomputer would vary depending on the hardware configuration,
but they would probably run less than $600 per month. However, unless the
cost model were the only application using the computer, only a percentage
of this cost would apply.

4. CUSTOMER SERVICE
The user's guide should answer most questions about the model, but it

will not be of much help in answering application-dependent inguiries.
Therefore, it would be most useful for the organization that maintains the
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model to have staff available to assist in user applications or refer users
to another organization. Service can be provided on a consulting basis

; (user charged by the hour) for complex questions or handled under an over-

i head account for simple guestions. The amount of time required to perform
this activity is proportional to the number of user requests for assistance,
but it can be billed on a cost-reimbursement basis.

, , 5. COSTS AND BILLING

There are three areas of costs: direct processing costs, indirect
processing costs, and administrative costs. Direct processing cost re-
flect the costs of building scenarios, processing the earth terminal data
base, executing the cost algorithms, and preparing the output reports.

The indirect processing costs include the software maintenance activities
of program changes, backup -rtivities, and earth terminal file updates
! , and the on-line costs that accumulate. The administrative costs reflect
E the manpower required to perform the software maintenance activities, the
E user interface, and the billing process, as well as overhead items such as
F telephone and equipment rentals.

Direct processing costs can be estimated as follows (commercial time
sharing used as a basis for comparison):

* Build a large scenario file* $35.00
* Modify an existing scenario § 5.00
* Execute cost model $ 3.00
* Print all output reports $ 3.00
* Process earth terminal data §15.00

Indirect processing costs will probably run about $100 per month. Bill-
ing will require approximately two man-days per month. An overhead service
charge, based on estimated usage, should be computed to cover these indirect
costs and all administrative costs.

- 6. SUMMARY AND RECOMMENDATIONS

The various costs and manpower requirements are summarized in Table F-1.
The most cost-effective solution appears to be installation on a government-
owned or privately owned PDP-1l minicomputer because the installation and
recurring costs will be lower.

*Assumes a two-hour hookup to computer.

F=3
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Table

F-1. COST SUMMARY BY TASK

Time and Dollar Expenditure

Task Commercial Government-owned or
Time~Sharing Privately owned
Service PDP-11 Minicomputer
Installation
Manpower 2 man-weeks 2 man-days
Computer Charges $1,500 $0

Software Maintenance

Familiarization 2 man-days* 2 man-weeks
Monthly Maintenance 3 man-days 3 man-days
Computer Charges $100 $0
Monthly On-Line $500 $0O
Storage Charges
Hardware Maintenance S0 0-$600**
Customer Sesvice
Model Assistance 3 man-days per month Same

Network Consulting

(depends on model usage)

As required, directly
billable

Administration
Billing

Nationwide Dial=-up
Access

2 man-days per month
$0

2 man-days per month

$244 for 10 hours and
$18.31 for each addi-
tional hour per month

*Most of necessary familiarization is achieved as part of installation.
**Depends on hardware configuration (only a percentage of total cost
applicable to the model).
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