





Technical Report Documentation Page

1. Report No. i 2. Government Accession No. 3. Recipient’s Cotalog No.

DOT-TSC-OST-73-16A,IVBJ

—_

4. Title and Subtitle 5. Report Date April 1 973 -T
ANALYSIS OF DUAL MODE SYSTEMS IN AN URBAN Revised December 1973
AREA 6. Performing Orgonizetion Code

VOLUME IVB (CONTINUED)'

8. Performing Orgonizotion Report No.

7 Author's)

Peter Benjamin et al¥* DOT-TSC-0ST-73-16A, IVB

9. Performing Orgonrzation Nome ond Address 10 Wark Unit No (TRAIS)
Department of Transportation 0S418/R4533
Transportation Systems Center 11 Comiract or Grami o,

Kendall Square

Cambr idge MA 0 214 Z 13. Type of Report and Period Covered

12 Sponsoring Agency Naome and Address i Final Report
Department of Transportatlon

Office of the Secretary

August 1971-August 1972

Office of Systems Engineering 14 Sponsoring Agency Code
Washington DC 20590

15. Supplementary Notes

*J. Barber, R. Favout, D. Goeddel, C. Heaton, R. Kangas
G. Paules, E. Roberts, L. Vance

16. Abstract . N
Various forms of Dual Mode transportation were analyzed in order

to assess the economic viability of the Dual Mode concept. A Dual
Mode vehicle is one which operates under manual control on a street
network for some portion of its trip, and operates under automatic
control on an exclusive guideway for some other portion. Specially
designed new small Dual Mode vehicles, modifications of existing
automobiles, and pallet systems, all operating in conjunction with
Dual Mode buses, were examined. The study was conducted in a Boston
1990 scenario, in which an extensive Dual Mode system providing
service for the entire urban region was presumed to exist. This
study was not intended to be a proposal for Dual Mode in Boston.
The following conclusions are considered to be generally applicable
to other large urban areas as well: (a) Dual Mode systems appear
to be sufficiently attractive to warrant further technological
development; (b) for urban-wide applications, a Dual Mode system
which includes both buses and personal vehicles is more effective
than one consisting of either fleet of vehicles alone; (c) a Dual
Mode transportation system benefits from the use of various Dual
Mode concepts throughout its development.

An effective first step might be to install a limited network
Dual Mode minibus system, with capacity for ultimate growth to a
longer guideway network with personal vehicles and buses.

17, Key Words 18. Distribution Statement
Urban Transportation Systems DOCUMENT IS AVAILABLE TO THE PUBLIC
Dual Mode Systems THROUGH THE NATIONAL TECHNICAL

INFORMATION SERVICE, SPRINGFIELD,
VIRGINIA 22181,

19. Security Classif. {of this report) 20, Security Classif. (of this page) 21+ No. of Pages | 22. Price

Unclassified Unclassified 248

Form DOT F 1700.7 (8-72) Reproduction of complated page authorized







5.

Highway-Transit Cost Program

As described earlier, this program performs all cost and impact calcula-

tions for highways and transit systems. In the Dual Mode analysis, this

program was used to quantify all capital and operating costs and impacts

of the null alternative (the 1990 transportation plan).

A

Capital Costs

Figure 5-1 identifies all capital costs computed within this
program. For highways, the program quantifies capital costs for
way land acquisition and way construction. Cost data for freeways
and surface arterials are generated and identified with respect

to three land cost areas and four types of construction. These
costs are computed using as input units of land and construction

and corresponding unit cost data.

Transit capital costs are calculated and reported with respect

to individual transit systems (a maximum of four) being analyzed.
Costs for way, vehicles, terminals, storage and maintenance
facilities are quantified by this program. Land acquisition costs
are computed using as input units of land area required and land
unit cost data. Construction costs are calculated based upon

the number of facilities required and the type of facility construction.
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Each of the highway and transit capital costs identified above
are annualized by the program. Annual costs are determined
utilizing capital recovery factors computed for each highway

and transit capital element.

B. Operating Costs

All operating costs computed by this program are identified in

Figufe 5-2 .

For freeways and surface arterials, the program calculates way
operating costs for power, manpower, and maintenance as a function
of the annual vehicle miles travelled. Auto and truck vehicle
operating costs are also computed based upon the amount of

vehicle travel.

For transit systems, annual operating costs are computed for:

o Way

o Vehicles

o Storage facilities

© Maintenance facilities
o Terminals

o Parking facilities
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Operating costs for way power are computed based upon the annual
transit VMT; way manpower and maintenance costs are determined
based upon the number of route (or track) miles that exist for
each transit system, Vehicle operating costs and transit manpower
costs are calculated based upon the annual vehicle miles

traveled by each system. Annual operating costs for transit
storage, maintenance, and parking facilities are computed on the
basis of the number of vehicle spaces required. Terminal operating
costs are calculated as a function of the number of terminals that

exist for each transit system.

C. Impacts and Network Analysis Data

Figure 5-3 shows that in addition to network analysis data, the

following impacts are quantified by this program.

o Power consumption
o Air pollution

o Accidents

For highway and transit vehicle systems, network analysis data,
i.e., person-miles traveled, vehicle miles traveled, average speeds,
average trip lengtﬁs and trip times, etc. are computed and

reported with respect to four temporal periods (peak, off-peak,

daily and annual).



The program also quantifies power consumption and air pollution levels
for highway and transit vehicle systems. This data is generated
as a function of the vehicle miles traveled by each of these
systems. Data is stratified with respect to four temporal periods

and for air pollution with respect to five pollutant types.

Highway and transit accidents are calculated for a number of
accident types - vehicle accidents, property damage accidents,
personal fatalities and injuries. Using as input accident rate
data, the program computes the number of accidents as a function

of the amount of system travel (VMT and person trips).

5.1 Program Structure

The Highway-Transit Cost Program is comprised of a main control

program, NULCASE, and twenty-two subroutines.

The program was structured such that the highway capital cost, the
transit capital cost, and the operating-indirect cost sections of
the program are independent of each other. Because of this type
of program structure, each or any combination of these three

cost sections can be independently executed. The user controls
the execution of each of these three sections by means of three

input parameters.
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Another feature of the program is the ability to control the
printing of all {ntermediate output data tables. Through
input parameters, the program can be controlled by the user to

print only summary data output tables.

Figure 5.4 describes the overall structure of the Highway-Transit
Cost Program. A definition of the functions performed by each

of the subroutines of this program is presented in Table 5-1.
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5.1.1 Program NULCASE

NULCASE is the control program of the Highway-Transit Cost, Program. Tts primary
inction is to call in sequence the following computational subrout inos:

o HWYCPC - Computes all capital costs related to highways and new
highway construction.

o TRNCPC - Computes transit capital costs for way, vehicles and
storage facilities. TRNCPC, in turn, calls TRNCP2
for the calculation of transit maintenance, terminals,
and parking facility capital costs.

o HWYTRAN- Computes all transit network analysis data.

o HIGHWY - Calculates all highway network analysis data.

o PWRPOL - Computes power consumption and air pollution emission
data for the highway and transit vehicle systems.

o ACCDNT - Calculates highway and transit accident data.
o HWYOP - Computes all highway operating costs
o TRNOP - Computes all transit operating costs.
The Highway-Tramsit Cost program is comprised of three major computational

sections as illustrated below:

Highway-Transit Cost Program

I B
Highway Capital Cost Transit Capital Cost Network, Operating,
Section Section and Indirect Cost
Section

Each of these sections is capable of being executed independent of each
other; the user controls the execution of each of these sections by means of
the NULLH, NULLX, and NULOTH variables. Whenever a section is not to be
executed, the input data for that section is required not to appear in

the input data deck.

5-8



(panutijuod)
ISVDINN weiboid Al ueiliod -

11°Yd mo[d [erausn

dORYL TTed

S-§ IUNOIL

dOAMH 17D

3ISYIINN weiboid Al ueiizog

LNGIOY T1®D

TOd¥Md TTRD

AMHOTIH [1®D

- 33IeY) MOTd [erauan s-¢ FJANODIL

“weiboad 3son
Teitdes 3tsuery yren

‘0 03
1enbs st xTI0N
pECTiRY

-weiboixd 3soo
Teirdes Xemybry ITRD

‘0 o3
Tenba s grION
A234d

“sinoy yead-jjo jo
Iaqunu a3nduol  * SUIDIIN
* YUHAN * LNYE L HLOTNN
‘XTION‘HTION  :peay

SY307q ucuwwod YsI[qeIss
pue sdeise uorsuaurg




5.1.2 Subroutine HWYCPC

Subroutine HWYCPC computes all capital and annual costs associated with
new highway construction. Costs for way land acquisition and way construc-
tiongre stratified by types of land area, by construction type for both
freeways and surface arterials.
Initially the subroutine reads alpha numeric title data as defined on input
card format types 3 through 8. This data, stored within the ANNHD, SYS,
NAME, and TITLE arrays, are the names of various land types, construction
types, etc. for the output data tables. Life and interest data for way
land and way construction are read by HWYCPC and are defined respectively,
by the variables LIF and INT,
The first data calculation performed by HWYCPC 1is the right-of-way capital
cost for 1land.acquisition. Subroutine COMPUTE performs this calculation
utilizing a unit and a unit-cost array passed to it by HWYCPC.
In this case, the unit array (HROWM) contains the amount of land required
for right-of-way while the HROWUD array contains the land unit cost data.
The product array ITEMS, generated by subroutine COMPUTE, contains the
land acquisition capital cost data.
ITEMS (KI,KJ,KM) = HROWM(KI,KJ,KM) * HROWUB(KI,KJ,KM)
(land capital cost - $)=(land units - miles) (land unit cost - $/mile)
where: KI-land area type

KJ- construction type

KM-freeways or surface arterials
Besides computing the ITEMS array, subroutine COMPUTE calls subroutine
SUM, PCNT and AVERAGE for the summuation of the unit and cost data arrays,
for the calculation unit and cost percentage data, and average cost per unit data.

Once this data is computed, control is returned back to HWYCPC where repeated
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calls are then made to the OUTPUTL subroutine for the printing of the land
acquisition capital cost data. This data is ohly printed provided the
user input variable JPRNT is not equal to an integer 1. HWYCPC then calls
subroutine ANNUALD which computes and prints way land acquisition annual
cost data.
At this point, HWYCPC begins the capital cost calculations for way con-
struction. Unit and unit cost data are read by this subroutine and stored,
respectively, within the HCONM and HCONUD arrays. Subroutine COMPUTE is
then called to compute the way construction capital cost data as follows:
ITEMS (KI,KJ,KM)= HCONM(KI,KJ,KM)* HCONUD(KI,KJ,KM)
(way construction capital cost -$) = (way construction units-miles) X
(construction unit cost-$/mile)
where: KI-land area type
KJ-construction type
KM-freeways, surgace arterials
Unit-and cost summation data, percentage data, and average cost per unit
dataare also computed by subroutine COMPUTE through the use of the SUM,
PCNT, and AVERAGE routines, respectively.
Upon receiving control from COMPUTE , . subroutine HWYCPC then calls subroutine
OUTPUT1 for the printing of way construction unit and capital cost data.
ANNUALD is then called for the calculation and the printing of way con-
struction annual cost data.
An output table summarizing all annual costs for way land acquisition and way
construction is then printed by subroutine ANNSUM. This subroutine is
called by HWYCPC.
At this point control is then returned to the main control program NULCASE

for the calling of the next subroutine TRNCPC.



5.1.3 Subroutine TRNCPC

The primary function of this routine and subroutine TRNCP2 is to calculate
and print all capital costs of transit systems. This routine calculates
all costs associated with transit way land acquisition and construction,
vehicle purchase, and transit storage facilities. TRNCP2, which is called
by this routine, calculates all costs of transit terminal, maintenance,

and parking facilities.

Initially, subroutine TRNCPC reads all life and interest data for each
transit capital cost area identified in Table5-2 . This data is stored in
the LIF and INT variable arrays. Alphanumeric title data defined within
card format types 14 through 18 are then read, This data is later used

within the program in the printing of the capital cost output data tables.

The capital cost of land acquisition for new way construction is first
computed by this routine. Subroutine COMPUTE is called to perform this
data calculation utilizing unit and unit cost data arrays input by the
user. The capital cost of way land acquisition is computed and stored
within an array, named ITEMS, as follows:
ITEMS(KI,KJ,KM) & XROWM(KI,KJ,KM) * XROWUD (KT, KJ,KM)
(Way land capital cost - $) = (land units - miles) (land unit cost - $/mile)
where: KI - land area type

KJ .- construction type

KM - transit system
Summations of total miles and costs of land acquisition, percentage data,
and average cost per unit data are also computed by COMPUTE through the
use of the SUM, PCNT, and AVERAGE subroutines. Once this data has been
computed, control is then returned to TRNCPC for the printing of the data.

Subroutine OUTPUT1, called by TRNCPC, performs this task.
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Way construction capital costs are then computed for each transit system.
TRNCPC reads way construction unit and unit cost data and then calls
subroutine COMPUTE to perform the cost calculation as follows:
ITEMS (KI,KJ,KM) = XCONM(KI,KJ,KM) * XCONUD(KI,KJ,KM)
(Way construction capital cost - §) = (construction units - miles)
(construction unit cost - $/mile)
where: KI - land area type
KJ - construction type
KM - transit system
Upon calculation of this data along with percentage and cost per unit data,
subroutine COMPUTE returns control to TRNCPC for the printing of the data.
All data output is handled by repeated calls to the OUTPUT1 subroutine.

Once this data is printed subroutine ANNUALD is then called for the cal-

culation and printing of all way (land and construction) annual costs.

Capital costs associated with the purchase of new transit vehicles are then

computed for each tramsit system (KM). Subroutine COMPUTE performs these

cost calculations by multiplying the number of vehicles purchased (input

by the user within the NXVEH data array) by average cost per vehicle

(XVEUD). The number of vehicles, average cost per vehicle, and total
capital cost data are then output for each transit system by the OUTPUT2

sugroutine. Annual costs for transit vehicles are then computed and printed

by a call to subroutine ANNUALD.

Capital costs for the land acquisition and the construction of transit
storage facilities are then computed at this point in the routine. These costs
are computed based upon the number of storage vehicle spaces required (in-
put by user in the XSTVSP data array). The amount of land area required
for storage is computed with respect to various land areas (KI) and with
respect to individual tramsit systems (KM) as follows:

XSLSQF (KI,KJ,KM) = XSTVSP(KI,KJ,KM) * XSLSQF (KI,KJ,KM)

(storage land area - sq.ft.) = (storage vehicle spaces) (vehicle space area -
sq.ft./vehicle space)

5-16



XSLACR(KI,KJ,KM) = XSLSQF (KI,KJ,KM) * ACRSQF
(storage land area - acres) = (storage land area - sq. ft.) (acres/sq. ft.)

Once the land area is computed, subroutine COMPUTE is called for the cal-

culation of land capital costs,-.unit and cost percentage data, and average

cost per unit data. The cost of land acquisition is computed by multipling

the land area required by appropriate land unit cost data (input by the

user):

ITEMS(KI,KJ,KM) = XSLACR(KI,KJ,KM) * XSTLUD(KI,KJ,KM)

(storage land cost - $) = (storage land area - acres) (land unit cost - $/acre)

Subroutine OUTPUT2 is then called for the printing of this data.

Likewise, the capital costs incurred by the construction of new storage

facilities are computed, by subroutine COMPUTE as follows:

ITEMS (KI,KJ,KM) = XSTVSP(KI,KJ,KM) * XSTCUD(KI,KJ,KM)

(storage constnuction cost=§) = (storage vehicle spaces) (construction unit
cost- $/vehicle space)

Having computed this data, COMPUTE returns control to TRNCPC which in turn,

calls subroutine OUTPUT2 for the output of the storage construction capital

cost data. The ANNUALD subroutine is then called for the annualization

of all storage land and storage construction capital costs.

At this point, subroutine TRNCP2 ig called to calculate capital and annual

costs associated with transit terminal, maintenance, and parking facilities.

Whenever control is returned to TRNCPC from TRNCP2 an output table sum-

marizing all capital and annual eosts (computed in the TRNCPC and TRNCP2 ‘

routines) is printed for each transit system, |

This completes all processing performed by TRNCPC, control is then returned

to the main program NULCASE for the calling of the next subroutine HWYTRAN.

|
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5.1.4 Subroutine TRNCP2

The primary function of this routine is to compute and
to output all land acquisition and construction capital costs
for transit maintenance, terminal, and parking facilities.
These cost calculations are performed as illustrated in
Figqure5-8.

Inifially, the routine computes all capital costs asso-
ciated with transit maintenance facilities. The number of
maintenance vehicle spaces required, land unit costs, and
construction unit cost data are read by TRNCP2 and stored,
respectively, within arrays XMAVSP, XMALUD, and XMACUD. The
routine then proceeds to calculate the total area required
for maintenance facilities in units of square feet (XMASQF)
and acres (XMAACR). Land capital costs are then computed by
subroutine COMPUTE by multiplying the total acres required

by the land unit cost data:

ITEMS (KI, KJ, KM) XMAACR (KI, KJ, KM) * XMALUD (KI, KJ, KM)

(Land capital cost - §) (Land area - acres) (Land unit
cost - $/acre).
Subroutine Output 2 is then called for the output of all
land acquisition capital costs for transit maintenance facilities.
Transit maintenance construction capital costs are com-

puted by multiplying the maintenance facility area (in square

feet) by the construction unit cost data.
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ITEMS (KI, KJ, KM) = XMASAF (KI, KJ, KM) * XMACUD (KI, KJ, KM)
(construction capital cost - $) = (Maintenance area - sq. ft.)
(Construction unit cost = $/sq. ft.)

Once this data is computed, subroutine OUTPUT2 is again
called for the output of all construction capital cost data.
TRNCP2 then calls subroutine ANNUALD for the annualization
of ali land and construction capital costs for transit main-
tenance facilities. An output table containing these annualized
costs is also printed at this time by ANNUALD.

At this point, subroutine TRNCP2 begins the data calcula-
tions of transit terminal land and construction capital costs.
The number of transit terminals, land unit costs, and terminal
construction unit costs are read as input data by this routine.
This data is stored, respectively, within variable arrays
NXTER, XTLUD, and XTCUD. The total land area required for
transit terminals is computed by multiplying the number of
terminals (NXTER) by the average area per terminal (XTERLA),
This produces the total terminal land area required in square
feet (XTLSQF) which, in turn, is converted to acres (XTLACR).
The terminal land acquisition capital cost is then computed

(by subroutine COMPUTE) as follows:
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ITEMS (KI, KJ, KM) = XTLACR (KI, KJ, KM) * XTLUD (KI, KJ, KM)
(Land capital cost - $) = (Land area - acres) (Land unit cost -
$/acre)
where: KI - land area type
KJ - terminal type
KM - transit system
Total unit and cost data, unit and cost percentage data, and

average cost per unit data, also computed by subroutine COMPUTE

’

are then output by OUTPUT2.

Transit terminal construction capital costs are then
computed in much the same manner. Subroutine COMPUTE performs
this data calculation by multiplying the required terminal
construction area by the appropriate terminal construction
unit cost data:

ITEMS (KI, KJ, KM) = XTCSQF (KI, KJ, KM) * XTCUD (KI, KJ, KM)
(Construction capital cost - $§) = (Construction area - sq. ft.)
(Construction unit cost - $/sq. ft.)

Once this data is computed, subroutine OUTPUT2 is called
again for the printing of all output data. Subroutine ANNUALD
is then called in order to annualize all terminal land and
construction capital costs. An annual cost table summarizing

these costs is then printed by ANNUALD for each transit system.
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Capital costs associated with the purchase of land and
for the construction of transit parking facilities are computed
at thispoint in subroutine TRNCP2. Capital costs are computed
(by subroutine COMPUTE) by multiplying the number of parking
vehicle spaces required by the land unit cost data:

ITEMS (KI, KJ, KM) = XTPKVS (KI, KJ, KM) * XTPLUD (KI, KJ, KM)
(Land capital cost - §) = (Parking vehicle spaces) (Land unit
cost - $/vehicle space)

Subroutine OUTPUT2 is then called to output this data.

capital costs for the construction of parking facilities
are computed by multiplying the number of vehicle spaces required
by the average construction unit cost data. This calculation
is performed within subroutine COMPUTE.

ITEMS (KI, KJ, KM) = XTPKVS (KI, KJ, KM) * XTPCUD (KI, KJ, KM)
(Construction capital cost - $) = (Parking vehicle spaces)
(Construction unit cost - $/Vehicle spaces)

Having computed this capital cost data, along with unit
and cost percentage data and average cost per unit data,
control is returned-to TRNCP2 for the calling of subroutine
OUTPUT2. Once all the data has been printed, subroutine
ANNUALD is called for the annualization of all parking land
and construction capital costs. Annual costs are computed
and output for each transit system by this routine.

At this point, TRNCP2 returns program control to calling

subroutine TRNCPC. 5-22



5.1.5 Subroutine ANNUALD

Subroutine ANNUALD acts as a utility routine to the highway
and transit capital cost subroutines (HWYCPC, TRNCPC, TRNCP2)
of the program. Its primary function is to annualize the
capital costs of pre-defined highway and transit capital
elements. An annual cost table is also printed for each
capital cost element annualized. 1In order to perform the
annual cost calculations, data, representing the total number
of units, the total capital cost, the interest rate and the
life of each capital cost element, 1is passed to ANNUALD from
the calling subroutine. This information is passed by means

of arguments defined within the call statement.

ANNUALD was designed to annualize capltal costs in two ways.
The first method does not consider the interest cost of bor-
rowing the money and, thus, is computed by dividing the capital

cost of the element by its life expectancy.
AC(NX) = TCOST(NX)/LIF(NZ)
The second method of annualization considers the interest
cost. In this case, the annual cost is computed by multiplying

the total capital cost by an appropriate capital recovery

factor.

ACI(NX) = TCOST(NX) * CRF
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For each capital cost element being annualized, subroutine
ANNUALD computes an appropriate capital recovery factor ac-

cording to the following equation:

CRF = (XINT * (1.0 + XINT) ** LIF(NZ))/((1.0 + XINT) ** LIF (NZ)-1.0)
where: XINT 1s the interest rate (decimal %)
LIF(NZ) is the life of capital cost element (years)

.NZ identifies the capital cost e¢lement.

The routine then computes the total cost per unit, and the
annual costs per unit for each capital element being annualized.
Appropriate cost totals are computed, as are the percentages

of costs that each subsystem component represents of the

total capital element cost.

Once the data described above is computed and printed, ANNUALD

returns program control to the calling subroutine.

5.1.6 Subroutine BLOCKDATA

This routine stores alphanumeric data name titles for the

highway and transit capital cost output tables.

5-25




5.1.7 Subroutine PCNT

The function of this routine is to compute percentage ratios

that each element of an expanded, summed three dimensional

array is of the total sum of elements in a given row, column,
or depth direction of the array. The summed three-dimensional array
from which the percentage ratios are to be computed is passed
to PCNT from the calling subroutine as one of the arguments
(defined as the UNIT array) of the CALL statement. The three
arrays (ROWPCT, COLPCT, DPTPCT), containing the percentage
ratios computed by PCNT in the row, column and depth directions,
respectively, are returned to the calling routine also as
arguments of the CALL statement. This routine is typically
used within the Highway-Transit Cost program to calculate
percentages that subsystem units and costs are of total system

units and costs.

The following example illustrates the percentage data cal-
culations that are performed by PCNT., In this example, an
unexpanded 3x3x1 UNIT (I,J,M,) array having nine ajj elements is
considered. The row and column summations of theue
elements are also shown in the J+1 and I+l locations of the

array.
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UNIT (I+1,J+1,M)

—
J 311 | 210|213 [€24j
il 201 | 220|223 [E%2y
a a a, éa.
31 | %32 |*33 [*%33 where 1 = 1,3
Za fa fa J = 1.3
Ti1 | 12| 13 ] i

In this case, row (ROWPCT) and column (COLPCT) data arrays
would be computed as shown below. The routine would also coni-
pute a depth percentage data array (DPTPCT), however since

in this case M=1 all the percentage data computed in this

direction would be equal to 100%.

ROWPCT (I+1,J+L,M)

j—b
.8,
a11/ ] a12£_ al%ﬁ 3 1J‘/Z
il :alj "1y 1j 13
a 2a
21/£aL Fo0/ o3/ 23/
' 2 201 %2y 23
a a a 2a
31/ 32 j .
533 éhBJ 33/5333 334&33 where i = 1,3
J=1,3
2NV, razzz/_ 243, 2y,
| Zﬁij 2, 5 ZhlJ Zhla
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COLPCT (I+1,J41,M)

g —
811/ 810/ 813/ z'-‘3'13/
i l Zagq i2 2513 i
851/ 800/ 853/ 232;/
Zagq Za,, 843 22,
%31/ %32/ %33/ 2235/ where 1 = 1,3
il %12 a3 i G010
Zéilé zhi2/ Zéi3/ Zaijé
"i1 250 i3 13

Once the ROWPCT, COLPCT and DPTPCT data arrays are computed.

PCNT returns control to the calling subroutine.
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5.1.8 Subroutine COMPUTE

This subroutine was designed to perform all the cost data
calculations of the highway and transit capital cost routines.
COMPUTE operates on a units array (UNITS) and a unit cost arra

(ITMUNT) producing the following data:

o total units data by summing the !INITS
(I, J, M) array. The SUM subroutine

performs this summation.

o cost data by multiplying the units array
(UNITS) and the unit cos: array (ITMINT).
Subroutine MULT performs this array multi-

plication producing the cost array (ITEMS).

o total cost data by summing the cost
array (ITEMS). Again, the SUM sub-
routine is used to perform the sum-

mation.

o cost percentage data representing the
ratib of indivudual subsystem costs to
the total cost data. Cost percentage
data is computed by subroutine PCNT and is
stored within arrays ROWPC2, COLPC2,

and DPTPCZ2.
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FIGURE 5-11General Flow Chart - Subroutine COMPUTE
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o unit percentage data reprensenting the ratio
of the subsystem units to the total number
of units. This percentage data is also computed
by PCNT and is stored within arrays ROWPCI,

COLPC1l, and DPTPCL.

o average cost per unit data. This data is
computed by subroutine AVERAGE and is stored
within the I+1, J+1, and Mil location of

the ITMUNT array.

Once this data is computed, subroutine COMPUTE returns prograr

control to the calling subroutine.
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5.1.9 Subroutine MULT

This routine performs on element by element multiplication of
two three-dimensional arrays - UNIT(I,J,M,) and ITNUNT(I,J,M)

to produce & product array ITEMS(I,J,M):
TTEMS (I,J,M) = UNIT(I,J,M) * ITMUNT(I,J,M)

The I,J,M indices, the UNIT, and ITMUNT arrays are passed
to this routine as arguments within the CALL statement.
Similarily, the product array ITEMS is returned to the calling

subroutine as the sixth argument of the CALL statement.
This routine is typically used throughout the Highway-Transit

Cost program in the multiplication of unit and unit-cost data

arrays.
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5.1.10 Subroutine AVERAGE

Subroutine AVERAGE performs an element-by-element division

of the I+1l, J+1, M+l elements within two three-dimensional
arrays - ITEMS (I+1l, J41, M+l)_and UNTT (T11, J+1, Mil) pro-
ducing a third array ITMUNT (I+1, J41, Mil) containing the
averaged data. The ITEMS and the UNIT arrays that are to be
operated upon by this routine are passed f{rom the calling
subroutine as arguments within the CALL statement. The ITMURT
array containing the averaged data is returned to the calling

subroutine as the sixth argument within the CAll, statement.
This routine is typically used throughout the propram to com-

pute average cost/unit data. - This is done by dividing a cost

array (ITEMS) by a units array (UNITS).
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5.1,11 _ Subroutine HWYTRAN

The primary function of this routine is to compute and
output all transit network data for the various transit
systems under analysis. Network analysis data (i.e., VMT, VHT,
average trip lengths, average trip time, etc.) are gencrated
by this routine for individual transit systems with respect
to four'temporal periods (peak, off-peak, daily and annual).

Figure 5-14 illustrates the sequence of functions performed
by this routine.

Transit system characteristics and transit demand data
comprise the input data to HWYTRAN. Transit characteristic
data includes such variables as vehicles capacity and load
factors, average speed and average delays, Transit demand
data are input in units of person-miles traveled/day and person
trips. A further description of the input data is provided
within paragraph 5,2 Input Data (Card Format Type 31 through
41) .

Initially, HWYTRAN computes for each transit system (IXV)
the average vehicle occupancy (XVHOCC) during the peak and
the off-peak temporal periods. This data is computed by multi-
plying the transit vehicle capacity by the appropriate (peak

and off-peak) vehicle locad factors:
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XVHOCC (IXV,3) = XSYSCH(IXV,1) * XSYSCH(IXV,3)

Vehicle occupancy (peak & off-peak) = Vehicle capacity X

Vehicle load factor (peak & off-peak)

The person-miles traveled during the peak temporal period
is then computed for each transit system by applying a "peak
percentage factor" to the transit system's daily PMT.

XNDATA(IXV,1,1) = XSYSCH(IXV,5) * XPKPCT

(PMT - peak) = PMT/Day X (peak % factor)

The off-peak person-miles traveled is then the daily PMT
less the peak period PMT.

XNDATA (IXV,2,1) = XSYSCH(IXV,S5) - XNDATA (IXV, 1,1)

(PMT - off-peak) = PMT/Day - (PMT - peak)

The 'peak percentage factor' (XPKPCT) and the daily person-miles
traveled data are input by the user.

At this point, HWYTRAN computes, for each transit system
(IXv) and for the peak and off-peak temporal periods (ITP = 1,2),
transit vehicle-miles traveled (VMT), person-hours traveled
(PHT), and vehicle-hours traveled (VHT) data according to
the following equations:

XNDATA (IXV,ITP,2) = XNDATA (IXV,ITP,l) / XVHOCC (IXV,ITP)

VMT = PMT / (ave. number of persons/vehicle)
XNDATA (IXV,ITP,3) = XNDATA (IXV,ITP,1) / XSYSCH(IXV, 2)
PHT = VMT / (ave. speed - mph)
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XNDATA (IXV,ITP,4) = XNDATA (IXV,ITP,2) / XSYSCH(IXV,2)
VHT = VMT / (ave. speed - mph)

paily and annual PMT, PHT, VMT and VHT data are then computed
by first summing (by subroutine SUM) the XNDATA array for
the daily amounts and then multiplying by the variable NUMDA -
the number of days/year.

Average PMT/hour and VMT/hour data are computed for
each transit system for the peak and of f-peak temporal
periods as follows:

peak: XNDPHR(IXV,I,%) — XNDATA (IXV,1,3) / NPKHRS

PMT/hr (or VMT/hr) = Peak - PMT (or VMT) / (no. of
peak hours/day)

off-peak: XNDPHR(IXV,2,3) = XNDATA (IXV,2,3) / NOPHRS

pMT/hr (or VMT/hr) = off-peak PMT (or vMT)/
(no. of off-peak hour/day)

Subroutine HWYTRAN then calculates the number of transit
vehicle trips occurring during the peak and off-peak temporal
periods. Transit person trip and vehicle occupancy data are
used to perform this data calculation as follows:

XVTRIP (ITP, IXV) = XPTRIP(ITP,IXV) / XVHOCC (IXV,ITP)

vehicle trips = Person trips / (Persons/vehicle)

Daily person and vehicle trips are also computed by summing
the respective peak and off-peak trips; annual trips are
computed by multiplying the daily trips by the number of

days/year defined in variable NUMDA.
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Transit person delays (occurring within vehicle and
outside the vehicle)and transit vehicle delays are then
calculated for each transit system for the peak and off-peak
temporal periods (ITP = 1,2) as follows:
XPVDLY (ITP,IXV,1) = XPTRIP (IPT,IXV) * XDELAY (ITP,IXV,1) / 60.
(person delay outside vehicle-hrs) = (person trips) X
(ave. delay-min/person trip) / 60.
XPVDLY (ITP,IXV,2) = XVTRIP (ITP, IXV) * XDELAY (ITP,IXV,2) / 60.
(vehicle delay-hrs) = (vehicle trips) x (ave. delay-min/veh.
trip) / 60.
XPVDLY (ITP,IXV,3) = (XPTRIP(ITP,IXV) * XDELAY (ITP,IXV,2) /
XVHOCC (IXV,ITP)) / 60.
(person delay within vehicle~hrs) = (person trips) X
(ave. delay-min/veh. trip) / (vehicle occupancy)) / 60.
These delays are then utilized by HWYTRAN to adjust the transit
person-hours traveled and vehicle-hours traveled to account
for all delays experienced. Adjusted PHT data is computed
by adding the total person-hours of delay to the total PHT;
similarly the adjusted transit VHT data is calculated by the
addition of the total vehicle hours of delay to the VHT data.
Once this data is computed, average transit trip length and
trip times are then calculated for transit person trips and
vehicle trips as follows:
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(Average Trip Length-miles/trip) = PMT (or VMT) / person trips
(or vehicle trips)
(Average Trip Time-hours/trip) = adjusted PHT (or VHT) /
person trips (or vehicle trips)
At this point, all data computed above is output by HWYTRAN.
The user input variable IPRNT controls the printing of several
of the output data tables. Upon completion of all data
output, HWYTRAN returns program control to NULCASE for the

calling of the next subroutine HIGHWY.
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5.1.12 Subroutine HIGHWY

HIGHWY computes and outputs network analysis data related
to highway operations. The flow of autos, trucks and transit
vehicles are considered in these data calculations. Data is
generated with respect to freeways and surface arterials and
with respect to four temporal periods (peak, off-peak, daily,
and annual). The sequence of functions performed by HIGHWY
are described in the following figure.

The subroutine reads all input data as defined within
Card Format Type 42 through 45 of paragraph 5.2. Highway
network characteristic data (i.e., number of lane miles,
lane capacity), auto characteristic data (i.e., vehicle
capacity and load factors), and auto demand data (i.e.,
PMT/Day, person trips) comprise the input data to this
routine.

Initially, the subroutine computes the average auto
vehicle occupancy utilizing the input vehicle capacity and
vehicle load factor data:

AUTOCH (11) = AUTOCH(1l) * AUTOCH (2)

(Occupancy - person/vehicle) = (vVehicle capacity -

persons/vehicle) X (Vehicle load factor)
HIGHWY then calculates the auto person miles traveled on

freeways and surface arterials during the peak and off-peak
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temporal periods. Peak and off-peak auto PMT are

computed by applying a temporal splitter to the auto daily
PMT. The peak period temporal splitter is input by the user
as variable AUTOCH(7); whereas the off-peak period temporal
splitter is equal to 1.0 - AUTOCH(7). Auto vehicle-miles
travelled on freeways and surface arterials (MH = 1,2) during
the péak and off-peak temporal periods (ITP = 1,2) are then

calculated as follows:

AUTOND (MH, ITP, 2) AUTOND (MH, ITP,1) / AUTOCH (11)

AUTO VMT AUTO PMT / (persons/vehicle)

HIGHWY then computes the vehicle miles travelled by trucks
on freeways and surface arterials during the peak and off-peak
temporal periods. This data is computed as a function of
the auto VMT as follows:
TRCKND (MH, ITP,1) = (AUTOND (MH,ITP,2) / AUTOCH (8)) -
AUTOND (MH, ITP, 2)

Truck VMT = (AUTO VMT /(% Auto VMT in area)) - AUTO VMT

The '% AUTO VMT in area' factor in the above equation should
represent the amount of auto travel in the area under analysis.
It is input by the user within the auto characteristics

data card.
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After computing the amount of vehicle travel (VMT) by transit
systems operating on freeways and surface arterials, the
routine then calculates the total VMT on freeways and
surface arterials during the peak and off-peak temporal
periods. This is accomplished by summing the appropriate

data from the auto, truck and transit VMT data arrays.

At this point, data calculations are performed to determine
the level of congestion (v/c ratio) and the average speed

on freeways and surface arterials during the peak and off-peak
temporal periods. The freeway and surface arterial capacity
miles supplied during the peak and off-peak temporal periods

are computed according to the following equations:

Freeways: HCMS (1, ITP) = (HNCHAR (1) * HLNDIR(1l,ITP)) * HNCHAR (3)

surface Arterials: HCMS (2,ITP) = (HNCHAR (2) * HLNDIR(2,ITP)) *
HNCHAR (4)

capacity miles supplied = (Lane miles) (lane mile directional
factor-decimal %) (lane mile
capacity—vehicles/hour/lane mile)

The lane mile directional factors in the above equations

allow the user to adjust the existing lane miles of freeways
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and surface arterials in the area under analysis to account
for directional flow of vehicles during the peak and off-peak

temporal periods of the day.

Volume/capacity ratios equal to the total hourly VMT
divided by the capacity miles supplied, are then computed for
freeways and surface arterials and for the peak and off-peak

periods as follows:

PEAK: HVCRAT (MH,l) = (THVMT (MH,1) / NPKHRS/HCMS (MH, 1))

OFF-PEAK: HVCRAT(MH,2) = (THVMT (MH,2) / NOPHRS) / HCMS (MH, 2))

The computed V/C ratios are then used in the following
equations to arrive at an average speed for the peak and

off-peak temporal periods on freeways and surface arterials:

Freeways:

Ave. Speed (mph) 54,0 - 10.0 (v/C) 0.0€ vV/Ce .6

/2 | 30.0

i

Ave. Speed (mph) (810.0 (1.0 - v/C))

.62 V/C41.0

surface Arterials:

1/2
Ave. Speed (mph) = (180.0 (1.0 - v/C)) / + 12.0

0.0¢V/C £1.0
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Refer to Figure 3-40 of paragraph 3.4.3 for the average speed -

v/C relation curve.

Knowing the average peak and off-peak period speed on the
freeways and surface arterials, auto PHT, auto VHT, and
truck VHT are then calculated according to the following

equations:

AUTOND (MH, ITP,3) = AUTOND (MH,ITP,l) / HAVSPD (MH, ITP)

Auto PHT = Auto PMT/Average speed (mph)

AUTOND (MH, ITP,4) = AUTOND (MH, ITP, 2) / HAVSPD{(MH, ITP)

Auto VHT = Auto VMT/Average speed (mph)

TRCKND (MH, ITP,2) = TRCKND (MH,ITP,1l) / HAVSPD (MH,ITP)

Truck VHT = Truck VMT/Average speed (mph)

Daily and annual auto and truck network data are then calculated
by first summing the AUTOND and TRCKND data arrays by means
of the SUM subroutine, and then multiplying the daily data

by the variable NUMDA - number of days/year.



The number of auto vehicle trips, auto trip delays, and
adjusted auto PHT and VHT data are computed next by this

routine. Auto vehicle trips are computed by dividing the
number of person trips by the average auto vehicle occupancy.
passenger and vehicle delays are computed by multiplying
average delays per trip by the number of person and vehicle
trips. Adjusted PHT and VHT data are then computed by adding,
respectively, the total person and vehicle hours of delay

to the auto PHT and VHT data.

The average trip length and trip time for auto person and vehicle

trips are then calculated according to the following equations:

Average trip length (miles/trip) = PMT (OorVMT)/Person trips
{or vehicle trips)

Average trip time (hours/trip) = adjusted PHT (or VHT) /

Person trips (or vehicle trips)

At this point, HIGHWY begins outputting the highway network
analysis data computed above. The printing of certain

output data tables is controlled by the user input variable
IPRNT. Upon completion of all data output, program control
is returned to program NULCASE for the calling of the next

subroutine PWRPOL.
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5.1.13 Subroutine PWRPOL

The primary function of this subroutine is to determine the
amount of power consumed by autos, trucks,and

transit systems. Besides performing the power consumption
data calculations, the routine also prints all output data.
The following figure illustrates the sequence of functions

that are performed by this routine.

Within this subroutine, the amount of power consumed by
autos, trucks, and the various transit systems is calculated

in units of KWHR or pounds,

For electric vehicles the following equation is

utilized in the calculation of the power consumed:

2
POWER (KWHR) = {&WV X CT) + (K1 CA x A xV )} X [VMT X Kz]

For internal combustion engine vehicles the power consumption

is computed utilizing the following equation:

POWER (LLBS) = {{(WV X CT) + (le A x Vz)} X [VMT X K3]
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where in the above equations:
W, = vehicle weight (lbs)
C,, = tire friction coefficient (unitless)
CA = aerodynamic friction coefficient (unitless)
A = frontal area of vehicle (ft2)
V = velocity of vehicle (ft/sec)
VMT = vehicle miles travelled

Kl = air density (lbm/ft3) / (2x gravitational constant)
(1bm ft/lbf sec?2)
K2 = changes VMT to feet, ft-1lbrto kw hrs, and accounts

for power transmission and consumption efficien-
cies and drive train efficiency,= 0.00311

K, = changes VMT to feet, ft-lbgto hp hr, and accounts
for vehicle drive train efficiency,= 0.00167

Initially, PWRPOL reads the user card data input to this
routine. This data is totally comprised of vehicle charac-
teristic data (weight, height, width, type of propulsion,
etc.) for each of the transit and highway vehicle systems.
Once this data is read in, PWRPOL prints all input data

before beginning the transit power consumption data calculations.

once the input data is printed, PWRPOL begins the transit
power consumption data calculations by first computing the
vehicle frontal area for each transit system (IXV). A
multiplication of the vehicle's height and width produces

this data within array A (IXV).
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The average speed (in ft/sec) during the peak and of f-peak
temporal periods is computed and then squared according
to the following equation:

E = (((XNDATA (IXV,ITP,2) / XNDATA (IXV,ITP,4)) * 1.47) ** 2)

i 2
{%Peed (ft/seca 2 - ‘;z:g:;t 335 x 1.47

Then for each transit system, the input power code is tested
to determine the type of propulsion used by the vehicle.
Depending upon the type of propulsion (electric or IC), energy
consumption rates (KWHR/VMT or LBS/VMT) and the total energy
consumed (KWHR or LBS) are computed for each
transit system with respect to the peak and off-peak temporal
periods. The equations utilized in these data calculations

are presented below:

Electric

Cc = ((XPCVCH(IXV,l) * XPCVCH(IXV,2)) + (.00134 * XPCVCH
(KWHR/VMT) (IXv,3) * A(IXV) * E)) * .00311

XPWRC (IXV,ITP,1) XNDATA (IXV,ITP,2) * C

(KWHR) = (VMT) x (KWHR/VMT)
IC
Cc =((XPCVCH (IXV,1l) * XPCVCH(IXV,2)) + (.00134 * XPCVCH
(LBS/VMT) (IXv,3) * A(IXV) * E)) * .00le7

XPWRC (IXV,ITP,2) = XNDATA (IXV,ITP,2) * C
(LBS) (VMT) x (LBS/VMT)

i
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once the peak and of f-peak transit energy consumption data
are computed, the SUM subroutine is called to sum the XPWRC
data array. This produces the daily power consumption and

the total power consumption of all transit systems.

At this point, PWRPOL begins the energy consumption data
calculations for autos and trucks. Each of these vehicles
are assumed to be powered by internal combustion engines.
After having computed the vehicle frontal area for each of
these vehicles, the routine then calculates the average
vehicular speed (in ft/sec) squared according to the

following equations:

Autos

E = ‘((AUTOND(3,ITP,2) / AUTOND(3,ITP,4)) * 1.47) ** 2)
Trucks

E = (((TRCKND(3,ITP,1) / TRCKND(3,ITP,2)) * 1.47) ** 2)

A fuel consumptibn rate (lbs/VMT) and the total power
consumed during the peak and of f-peak temporal periods are

then computed as follows:
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C = ((HPCVCH(NHV,1) * HCPVCH(NHV,2)) + (.00134 * HPCVCH

(NHV,3) * A(NHV) * E)) * .00167

Autos

HPWRC (NHV, ITP, 1) AUTOND (3,ITP,2) * C

Trucks

HPWRC(NHV,ITP,l) TRCKND (3, ITP,1) * C

Subroutine SUM is then called to sum HPWRC for the daily
energy consumption and for the total amount of power consumed

by all highway vehicles.

At this point, PWRPOL prints all auto, truck and transit
energy consumption data computed above. Once the printout
of this data has been completed, subroutine AIRPOL is

then called by PWRPOL.
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5.1.14 Subroutine AIRPOL

The primary function of this routine is to calculate and
to output data representing the amount of air pollution
emitted by autos, trucks, and the various transit systems.
These data calculations are performed in the sequence

outlined in Figure 5-17 .

User input data to this routine is comprised of pollution
rates and vehicle propulsion codes. Initially, all input
data is read by the routine and then printed prior to any
data calculations. For autos, trucks and transit vehicles,
the routine computes the amount of air pollution emitted

as a function of the amount of vehicle travel; the type

of pollutants emitted is based upon the vehicle's propulsion

system.

Transit air pollution data calculations are first performed
by this routine. For each transit system (IXV), AIRPOL
checks the input vehicle propulsion code to determine the
type of propulsion (IC - gas, IC - diesel, or electric)

used by each system. Based upon the setting of this code,
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the amount and the type of pollutants emitted by each
transit system are computed utilizing one of the following

equations:

IC GAS:

XPOL(IXV,JTX,ITP) = POLRAT(l,JTX) * XNDATA(IXV,ITP,Z)
(Air Pollution-LBS) = (pollution Rate-1bs/VMT) x
(transit VMT)

wheres JXx = 1 - CO ITP = 1 peak period
= 2 - HC = 2 off-peak period
= 3 - NOX

IC Diesel:

XPOL (IXV,JTX,ITP) = POLRAT (2, JTX) * XNDATA (IXV,ITP,2)
(Air Pollution-LBS) = (pollution Rate-LBS/VMT) x
(transit VMT)

where: JIX =1 - CO ITP = 1 peak period
= 2 - HC" = 2 off-peak period
= 3 - NOX

Electric:

XPOL(IXVLJTX,ITP) = POLRAT(3,JTX) * XPWRC (IXV,ITP,1)
(Air Pollution-LBS) = (pollution Rate-LBS/KWHR) X
(transit power consumed-KHWR)

where: JTX

1 - particulates ITP = 1 - peak period

2 - 802 2 - off-peak period

n

3 - NOX

5-58



The transit air pollution data array (XPOL) is then summed
by the SUM subroutine for the daily air pollution emission
levels (peak + off-peak) of each transit system and for

the total emission of all transit systems. The amount of
pollutants emitted annually by the various transit systems
is then computed by multiplying the daily emission levels

by the factor NUMDA - number of days/year.

The air pollution emission by autos and trucks are then
computed by AIRPOL in the same manner as above. For autos
(all of which are assumed to be powered by gas internal
combustion engines), the amount of pollutants emitted
during the peak and off-peak temporal periods is computed

according to the following equation:

IC GAS
HWYPOL (1, JTX, ITP) = POLRAT (l,JTX) * AUTOND (3,ITP,2)
(Auto air pollution-LBS) = (Air pollution rate-LBS/VMT) *
(Auto VMT)

Similarly, the air pollution emission from trucks during
the peak and off-peak temporal periods is computed according

to one of the following equations:
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IC GAS:
HWYPOL(2,JTX,ITP) = POLRAT(1l,JTX) * TRCKND (3, ITP,1)
(Truck air pollution-LBS) = (Pollution rate-LBS/VMT) x
(Truck VMT)
IC DIESEL:
HWYPOL(Z,JTX,ITP) = POLRAT (2,JTX) * TRCKND (3, ITP,1)

(Truck air pollution-LBS) = (pollution rate-LBS/VMT) x
(Truck VMT)

The propulsion code input for trucks identifies which of
the equations listed above is useds

Once this data calculation has been
completed, AIRPOL then proceeds to calculate the daily

and annual amounts of pollutants emitted by autos and trucks.

This completes all data calculations performed by this

routine. All computed data is then printed before control

is returned to the calling subroutine PWRPOL.
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5.1.15 _Subroutine ACCDNT

As illustrated in the following flow diagram (Figure 5-18);
subroutine ACCDNT calculates and outputs accident data for
autos and for transit systems.

Initially, the subroutine reads accident rate input
data for autos and for each transit system being considered.
The forﬁat of this card input data is defined in paragraph
5.2 as card format type 54 and 55. ACCDNT also utilizes
person trip and VMT data in its accident data calculations.
This data is received from the highway and transit network
subroutines (HIGHWY and HWYTRAN) within common block /DG/.
Once the card input data is read, ACCDNT prints this data
before performing any accident data calculations.

Auto accidents, for a number of accident types, are
computed by this routine with respect to their occurrence
on freeways and surface arterials and with respect to four
temporal periods (peak, off-peak, daily and annual). These

accident data calculations are performed for the peak and

off-peak temporal periods as shown in the following equations:

VEHACC (IMX, IAX, ITPX) = (AUTOND (IMX, ITPX, 2) * HACRAT
(IMX,IAX,ITPX)) / 100000000,
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Vehicle Accidents) = (Auto VMT) (Accident rate - ¥ Accidents )
(vehicle Accidents) = (Au ) (Aeci a 100 million VMT)/

100000000.

where: IMX

il
=
I

Freeways
= 2 - Surface Arterials

IAX

Il
—
i

fatal accidents

2 - injury accidents

3 - property damage accidents
PERACC (IMX, IBX, ITP) = (AUTOND (IMX, ITP, 2) * HACRAT (IMX, IAX,ITP!)
/100000000,

where: 1IMX 1 - Freeways IBX = 1 - fatalities

2 - Surface Arterials 2 - injuries
Daily and annual auto accident data are then calculated by this
routine. Daily auto accidents are computed by summing (by
means of the SUM subroutine) the VEHACC and the PERACC data
arrays. Annual auto accidents are computed by multiplying
the daily accident data by the factor NUMDA. All auto accident
data is then printed at this time in order that PERACC and
VEHACC data arrays may be utilized to store transit accident
data.

Similar to the auto accident data calculations above,
transit accidents are quantified with respect to four accident
types (traffic accidents, passenger accidents, passenger

fatalities and non-passenger fatalities) and with respect
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to four temporal periods (peak. off-peak, daily, and annual) .
Peak period and off~peak period accident data
calculations are performed as follows:

VEHACC (IXV,1,ITP) = (XNDATA (IXV,ITP,2) * (XACRAT (1xv,1))

/1000000.
. . - : . _ # accidents
(Traffic Accidents) (Transit VMT) (Accident Rate Siilion VMT)
/1000000.

VEHACC (IXV, ITP) = (XTRIP(ITP,IXV) * XACRAT (IXV,2)) /1000000.
(Passenger accidents) = (Transit person trips) (accident rate -

#accidents
million person trips) /1000000.

where: IBX 1 passenger fatalities

]

2 non-passenger fatalities
Daily transit accidents are calculated by summing the
peak period plus of f-peak period accidents. Annual accidents
are computed by multiplying the transit daily accidents by
the factor NUMDA. Having computed this data, ACCDNT then
prints all transit accident data.
This completés all processing performed by this routine.
Program control is returned to the main program NULCASE for

the calling of the next subroutine HWYOP.
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5.1.16 Subroutine HWYOP

subroutine HWYOP calculates and outputs all operating costs
associated with highways and highway vehicle systems.
Figure 5-19 further describes the sequence of functions

performed by this routine.

Initially, HWYOP reads all user input data. This data is
primarily comprised of unit operating costs for the
maintenance and operation of ways and vehicles. This
subroutine also utilizes auto and truck VMT data which it
receives from the highway network (HIGHWY) subroutine by
means of common block /DG/. All user input data is printed

by HWYOP prior to any cost calculations.

The routine then proceeds to calculate for freeways (MHX = 1)
and for surface arterials (MHX = 2) the total number of
route miles and the total number of manyears required for
the area under analysis. The number of freeway and surface
arterial route miles is computed by dividing the total
number of freeway (or surface arterial) lane miles by the

average number of lanes.
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HOPDAT (MHX, 3) = HNCHAR (MHX) / HOPDAT (MHX, 1)

(No. of route miles) = (No. of lane miles) / average no. of
lanes

The number of manyears required for way manpower operating
costs is computed based upon the number of freeway and

surface arterial route miles as follows:

HOPDAT (MHX,4) = HOPDAT (MHX,3) * HOPDAT (MHX,2)

(No. of manyears) = (No. of route miles) x (No. of manyears/
route mile)

Annual vehicle operating costs are then computed for autos
and trucks based upon the amount of vehicle travel (VMT).
These costs for vehicle depreciation, maintenance, fuel,
insurance, parking, etc. are computed according to the

following equations:

Autos: HVOPCT(1,ICTX) = HVOPCS(1l,ICTX) * AUTOND(3,4,2)
Trucks: HVOPCT(2,ICTX) = HVOPCS(2,ICTX) * TRCKND(3,4,1)

(Annual operating cost-$) = (Unit operating cost-$/VMT) X
(Annual VMT)

where: ICTX = - depreciation
- maintenance
- fuel
insurance
- parking
- other

1]
Oy bW
)
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Annual operating costs for way power, manpower, and
maintenance are then determined by this routine for freeways
and surface arterials. These costs are computed according

to the following three equations:

power: HWYOCT (MHX,l) = HWYOPC (MHX,1l) * HOPDAT (MHX, 3)

(Annual .operating cost-$) = (Power unit cost - $/route mile) x
(route miles)

Manpower: HWYOCT (MHX,2) = HWYOPC (MHX,2) * HOPDAT (MHX, 4)

(Annual operating - $) = (Manpower unit cost-$/MY) x
(manyears)

Maintenance: HWYOCT (MHX,3) = HWYOPC (MHX,3) * HOPDAT (MHX, 3)

(Annual operating cost-$) = (Maintenance unit cost-$/route mile) x
(route miles)

HWYOP then computes the total highway annual operating cost
by summing the way and veh icle operating costs. The routine
then prints all computed operating costs before program
control is returned to NULCASE for the calling of the next

subroutine TRNOP.



5.1.17

Subroutine TRNOP

TRNOP is the transit operating cost routine of the Highway-
Transit Cost program. Its function is to calculate and
to output operating costs for a maximum of four transit
systems. These cost calculations are performed as outlined

in Figure 5-20 .

Initially, this routine reads all transit operating cost
input data as defined in variable arrays XOPCU and XOPICD.
This data, comprised of transit operating cost units and
operating unit-cost data, is printed by TRNOP before any
cost calculations are performed. Transit VMT data is
also utilized by this routine; this data is received from

HWYTRAN through common block /DG/.

For each transit system being considered, this subroutine
calculates annual operating costs for way maintenance and
operation, manpoWer, vehicles, and for the maintenance of
terminal, storage and parking facilities. Way power

operating costs are computed as a function of the vehicle

miles travelled by the individual transit systems. Way
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manpower and maintenance costs are calculated based upon

the number of route or track miles of each transit system.
Way Power: XOPCD (IXV,1,1) = XOPICD(IXV,1l,1) * XNDATA (IXV,4,2)
(Annual operating cost-$) = (Unit cost rate-$/VMT) x

(Annual VMT)

Way Manpower: XOPCD (IXV,1,2) = XOPICD(IXV,1,2) * XOPCU(IXV,l,1)

Way Maintenance: XOPCD(IXV,1l,3) = XOPICD(IXV,1l,3) * XOPCU(IXV,1l,1)
(Annual operating cost-$) = (Unit cost rate-$/route mile/yr) x
(Route miles)

Transit vehicle operating costs and transit manpower costs
are also computed as a function of the vehicle miles
travelled by each system. This data is computed according

to the following equations:

il

Vehicles: XOPCD(IXV,2,1) XOPICD(IXV,2,1) * XNDATA (IXV.4,2)
Manpower: XOPCD (IXV,3,1) = XOPICD(IXV,3,1) * XNDATA (IXV,4,2)
(Annual operating cost-$) (Unit cost rate-$/VMT) x

(Annual VMT)

For transit storage, maintenance, and parking facilities
annual operating costs are computed based upon the number
of vehicle spaces that are required. Terminal operating
costs are computed in accordance with the number of

terminals that exist for each transit system. These cost

5-71




calculations are shown in the following equations:

Storage: XOPCD (IXV,4,1) = XOPICD (IXV,4,1) * XOPCU (IXV,2,1)

Maintenance: XOPCD(IXV,5,1) = XOPICD (IXV,5,1) * XOPCU (Ixv,3,1)

parking: XOPCD (IXV,7,1) = XOPICD (IXV,7,1) * XOPCU (IXV,5,1)

(Annual operating cost-$) = (Unit cost rate-$/vehicle space/yr)
x (No. of vehicle spaces)

Terminals: XOPCD(IXV,6,1) = XOPICD (IXV,6,1) * XOPCU(IXV,4,1)

(Annual operating cost-$) = (Unit cost rate-$/terminal/yr) x
(No. of terminals)

Once these calculations are performed, subroutine SUM3 1is
then called to sum the transit operating cost array - XOPCD.
This summation produces total operating costs for each

transit system and for all transit systems.

At this point, all transit operating cost data is output

and program control is returned to the main program NULCASE.



5.1.18

5.1.19

Subroutine SUM

This routine is identical to the SUM subroutine
within the New System Cost program. Refer to
paragraph 3.2.11 for a description of the data

calculations performed by this routine.

Subroutine SUM3

This routine is identical to the SUM3 subroutine
within the New System Cost program. A description
of the data calculations performed by this routine

can be found in paragraph 3.4.12.
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5.2 Definition of Input Data

The sixty-one card formats, identified in Figures 5-22 through 5-82,
define the total set of input data to the Highway-Transit Cost Program.
For each card format type, the input variables, the variable names,

the units of input, the field lengths, and field formats are specified.

The input data deck structure is illustrated in Figure 5-21. Preceeding
the input data cards are the control cards required to load and cxecute
the program. The control cards are separated from the data cards by
an End-of-Record (7/8/9) card. An End-of-File (6/7/8/9) card terminates
the entire job input. Paragraph 6.5 describes in detail the control

cards that are required to load and execute this program.

Within this program, the input data cards are read by the individual
subroutines. The following identifies these subroutines along with

their respective card input data:

Subroutine Input Data

NULCASE Card Format Types 1-2
HWYCPC Card Format Types 3-11
TRNCPC ‘ Card Format Types 12-23
TRNCP2 Card Format Types 24-30
HWYTRAN Card Format Types 31-41
HIGHWY Card Format Types 42-45
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Subroutine Input Data

PWRPOL Card Format Types 46-48
ATRPOL Card Format Types 49-53
ACCDNT Card Format Types 54-55
HWYOP Card Format Types 56-58
TRNOP Card Format Types 59-61

A typical input data deck, including control cards, is defined in

Appendix F.
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Card

Columns Format variable Name
1-10 F10.3 HVOPCS (NHV, 1)
11-20 F10.3 HVOPCS (NHV, 2)
21-30 F10.3 HVOPCS (NHV, 3)
31-40 F10.3 HVOPCS (NHV, 4)
41-50 F10.3 HVOPCS [NHV, 5)
51-60 F10.3 HVOPCS (NHV, 6)
61-80 - -—-

11-20

21-23

31-60

Number of cards: 1 card

Format

£10.3

Number

NHV

FIGURE 5.78

Variable Name
HWYOPC (MH, 1)
HWYOPC (MH, 2)

HWYOPC {MH, 3)

Definition Units

Highway vehicle unit operating §$/VMT
costs - depreciation

Highway vehicle unit operating §/VMT
costs - maintenance

Highway vehicle unit operating  §/VMT
costs ~ fuel

Highway vehicle unit operating $/VMT
costs - insurance

Highway vehicle unit operating  $/VMT
costs - parking

Highway vehicle unit operating  $/VMT
costs - other

Not used -—

for each highway vehicle type (NHV)
= 1 Autos
= 2 Trucks

CARD FORMAT TYPE 57

Definition Units

Highway way unit operating §$/route mile/yr
cost - power

Highway way unit operating $/manyear
cost - manpower

Highway way unit operating $/route mile/yr
cost - maintenance

Not used -—-

of cards: 1 card per highway mode (MH)
MH = 1 Freeways
= 2 surface arterials

FIGURE 5-79 CARD FORMAT TYPE 58
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¥arjable yiens

efimive unise
1-1 0.0 XOPCULIXV, 1,1} Masber of routs or track miles  Niles
1.3 ne.e XoPCUtIXY, 2.1} Humbar Of storege ve Vehice-space
apaces
1.3 r.0.0 XOPCULIRV, 3,1} @ ot venicie-
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5.3 Description of Qutput Data

Appendix G contains selected output data tables of the Highway

Cost Program.

The data output tables of this program are printed in the following

order:

Data Output

Highway Capital Cost Data
Transit Capital Cost Data
Network Analysis Data

Power Consumption Data

Air Pollution Data

Accident Data

Highway Operating Cost Data

Transit Operating Cost Data
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G40
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6 TEAM Model User's Guide

Introduction

This portion of the model documentation describes the
procedures for the execution of the TEAM model, for the
creation and manipulation of program files, and the
procedures for performing program updates. Reference notes
on the CDC-6600 Computer System and the Import/Export UT-200

terminal operations are also presented.



6.2.1

CDC 6600 SYSTEM DESCRIPTION

COMPUTER DESCRIPTION

CDC 6600 is one of the CDC 6000 series computers. It has one central
processor which contains 24 operating registers. This offers greater
efficiency since the operating registers are linked to ten individual
arithematic sections (Figure 6-1) which can operate simultaneously. The
central processor can hold up to 7 user jobs concurrently and executes
instructions which manipulate the 24 operating registers, retrieve
information from central memory, and store information back into central
memory. Information is stoved in central memory in words of 60 binary
digits (bits) and the memory access time is 100 manoseconds (10-7seconds).

The central processor shares access to the central memory with ten peripheral

processors. Unlike the central processor, each peripheral processor has its own

6.2.2

memory. Peripheral processors are used to transfer the information between

the central memory and peripheral devices such as disks, magnetic tape,

etc. They relieve the central processor of all input/output tasks, so that it
can perform data calculations while the peripheral processors are engaged in the
input/output functions. Peripheral processors handle input from an output to
the peripheral devices through data channels.

OPERATING SYSTEM

CDC 6600 utilizes an operating system called SCOPE (Supervisory Control of
Program Execution). SCOPE is an operating system which monitors and

controls compilation or assembly, loading, execution and output of all the
programs submitted to the computer. It controls the input/output operations for
on-site or remote computer terminals and controls storage assignment tasks. In
addition, it prints the DAYFILE of each job run (Figure 6-2), allows the

6-2



~— A0 ]
—
~—
[ ———
]
- CENTRAL OPERATING
-
R e
—
< INCREMENT
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INPUT/OUTPUT PROCESSOR
CHANNELS PROCESSORS
FIGURE 6-1. CDC 6600 COMPUTER SYSTEM
06/15/72 +DS SCOPF 3.3 CYC N 10727771
16.04,44,WSCMOF Y

16.04,44.1P 000016 INPUT UNITS UStD.
16.04,44,3SEQUENCEsSCM, TEST

16.04,44,

16.04,44,5CHARGE

16,04 44,
16.04,44.TST9P10s101004,CM4000U09T 20
16.04,44,

16,04 ,44,MAP (OFF)

16404 ,44,RUN(S)

16404,45.FILE OPENEND = QUTPUT
16.04,45.FILE OPENE) = GO
16.04,46,REDUCE,

16,04,46.LG0.

16.04,49,CM 040000 CM CELLS USED,
16.04,49,CP 000000,699 CP SEC. UStD,
16.04,49,10 000003,200 10 SEC. USED,
16.04,49.55 000001,099 SYSTEM SEC. USED,
16,04 ,51.EXIT

16.04,51.,0P 000016 STORAGE VAIA BLOCKS ON FILE OUTPUT
16,04,51.CM 012700 CM CELLS USED.
16.,04,51.CP 000001,420 CP SEC. ustepD,
16.04,51.I0 000004,000 IO SEC. JsceD,
16.04,51.5S 000001,853 SYSTEM StC. USED.
16404,51.AC = ENU OF JOH.

FIGURE 6-2. DAY FILE
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operator at the computer console to modify stored programs, protects
information from access by unauthorized persons through the use of

private permanent files and performs other miscellaneous functions.

SCOPE accepts programs written in the COMPASS assembly language, or in
compiler or procedure oriented languages such as: FORTRAN, FORTRAN Extended,
COBOL, ALGOL, SIMSCRIPT, APT, OPT.IMA, SORT/MERGE and PERT/TIME.

SCOPE programs are written in GOMPASS assembly language. If SCOPE were

a small program that did not require much space for storage, it would be
conveﬁient to store most of this operating system in central memotry.

However since it does require extensive core storage, only system tables

and pointer words which are continuously referenced are permanently stored

in central memory. They are particularly used for communication between
subroutines frequently used by the operating system and programs :ubmitted
by the users, and for intercommunication between other SCOPE routines.

Most of these tables and pointers reside in low core (the beginning address
in central memory); others reside in HIGH CORE (the last areas, or highest
numbered addresses in central memory) as shown in Figure 6-3. Neither the
low core nor the high core areas occupied by SCOPE can be overwritten by

the users programs. Memory areas in ten peripheral processors are used to
provide storage for the transient programs that are called by SCOPE from
disc storage to perform input and output functions. Once these routines have
been executed, they can be overwritten by other routines. The MONITOR routine
which controls all other SCOPE routines and subroutines resides in peripheral
processor zero. The MONITOR routine is linked to the other routines in the
other PP's by the communication areas in central memory. Those portions of
SCOPE that do not reside in central memory or the peripheral processors are

stored on the system disc. The disc is an allocatable device that also holds
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6.2.3

user programs and data as well as SCOPE routines.

JOB INPUT, EXECUTION AND OUTPUT:

Each job submitted through the computer is identified by a JOB NAME and is
accepted as a unique file by the SCOPE operating system. Each job which
progresses through the computer traces a path which as shown in Figure 6-4.
The information on the cards is input through a PP at step 2. SCOPE gets
the job name, core requirements, priority in relation to other jobs and
creates a new FNT/FST entry which contains this and other information
about the job.

After the FNT/FST has been initiated, SCOPE moves the job to another PP
(step 3) which places it on a disk storage area (step 4) until central
memory facilities are available to run the job. Each program is executed
within an area (identified by a CONTROL POINT) of central memory partitioned
off by SCOPE for that job alone. As soon as a control point and sufficient
storage are available, SCOPE will move the job from the disk, through a PP
(step 5), into central memory (step 6), assigning the job to that control
point. SCOPE will then shift other jobs around within central memory so
that the space will be made contiguous to accommodate any new job. This
shifting process is called DYNAMIC RELOCATION. The progress of the job

can be monitored on the Job Status Display, the information about the

job appears next to the number of CONTROL POINT to which the job is assigned.
There is an area in low core called the CONTROL POINT AREA which contains
information about the job such as its name, length, starting address and
other parameters. Within the control point area, there is a 16-word

EXCHANGE package that enables the job to communicate with the central

processor. The CONTROL POINT and CONTROL POINT AREA are shown in Figure 6-5.
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Output from the job is transferred from control memory through a PP

(step 8) and onto a disk (step 9). It is then considered part of the
OUTPUT QUEUE, which is the logical line-up of job output awaiting access
to peripheral output devices. Unless the user designates otherwise, the
output is always assigned to the printer. When a printer is available,
the output will go through a PP (step 10) to the printer (step 11) where
it will be printed in lines of 136 characters. The last portion of the
printer output will show the final contents of the dayfile. Besides
showing various items pertaining to the job execution, the dayfile also
contains the central processor and the peripheral processor times used

by the job.

END OF MEMORY | HIGH CORE

y 3mrIM7 |

CONTROL POINT :

CONTROL POINT AREA 7////////////////////////////////////////4 ? LOW CORE
5 000 000

BEGINNING OF MEMORY

CENTRAL
MEMORY

FIGURE 6-5. CONTROL POINT AND CONTROL POINT AREA
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Core Map Generation:

1If the job is compiled properly, the loader links various subprograms,
subroutines etc. and creates a core map. The core map gives a programmer
the information about the starting addresses and entry addresses of the
various programs and system routines and the addresses of the common
blocks. A sample core map is shown in Figure 6-6 with each of the

identified labels defined as follows:

1. Time of day (24-hour clock ) when program was loaded

2. Type of loading: Normal, Overlay, or Segment

3. Overlay or segment level numbers ( blank for normal loading )

4, TYPE is CONTROL if load was requested via control card; otherwise

TY PE is address to user's call to loader

5. Meaningless if TYPE is CONTROL; otherwise a 2-word loader request

appears above USER-~—++--~CALL

6. First word address of loaded user program

7. Last word address of loaded user program

8. First word address of blank common

9. Length of blank common

0. First wordi address of loader and loader tables. Table address may be

reassigned to blank common.

11. Name and first word address of all subprograms loaded. These may be
user and/or library subprograms.

12. Labeled common name and first word address of each block. Each is
listed in the same line as the subprogram in which the block is first
defined.

13.  Entry point name and address of each subprogram

14. List of subprograms referring to entry points and addresses at which each

reference ismade.
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6.

6.3 JOB PROCESSING CONTROL CARDS

3.

1

The processing of a job is controlled by a set of control cards which
determine the sequence of program execution. On a CDC 6600 Computer,

the first record of every job consists of set control cards which control
the job flow. The processing of all other records in the job file is
dependent on the control cards in the first record of this job file.

A sample job with data is shown in Figure 6-7. The first three control
cards of any job are normally the SEQUENCE, CHARGE and JOB cards. These
three cards, along with directive control cards as the compile, load and
excute cards, form the first ‘record! of the job. Each record in the jpb
is separated by an End of Record card which has a 7, 8 and 9 punched in
column 1 and is identified as a (7,8,9) card. All control cards should
begin in column 1 and are terminated by a period or, if a parenthesized
list appears a closing parenthesis. The last card in the job is an End
of File Card which has a 6,7,8, and 9 punched in column 1 and is referred

to as (6,7,8,9) card.

SEQUENCE Card

The first card in the job is a SEQUENCE card. This has a $ sign in
column 1 and the word SEQUENCE between columns 2 to 9 followed by a comma
and the Job Name follewed by a period. The first character of the Job
Name should be alphabetic. The operating system picks up the first three
characters of the Job Name and adds three more unique characters creating

a unique six character job name.
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FIGURE 6«7 JOB WITH DATA
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6.3.2 CHARGE Card

6.3.3

This is the second card in any job. First column contains the charac-
ter $. Columns 2 to 7 contain the word CHARGE which is followed by a

comma the charge number and a period. This card is basically there to
account for the total core used by the job, the system seconds, and the

1/0 used by the job.

JOB Card
The JOB card assumes the following format and contains such system
information as the job priority, central processor time limit, and the

central memory core requirement.

JOB, priority, time limit, field length.
The fields are separated by commas and the last field is terminated
with a period. If this information is left out, priority 1, time limit
1 minute, field length 40000g is assumed.
o Job: Identifies this as a control card.
o Priority: 2,4,6, or 10. Highest priority at which a job can be
run is 10 and the lowest priority is 2.

o Time Limit: Total central processing time for the job in secondse

a maximum of 5 octal digits. The octal value in
hundreds 1s approximately the time in minutes. The
time is actually rounded up to a multiple of 10g by

the system.

Time must suffice for the whole job, including all

compilation, loading, and execution.
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6.3.4

o Field Length
Total field length of a job, in octal, maximum of 6 octal digits. The

field length (storage requirements) is rounded up to a multiple of 100g

by the system.

If the job includes a compilation, the field length must include the
compiler. The standard amount 40,000g is frequently sufficient. If
a listing is requested when the RUN compiler is called, the compiler
prints out the amount of storage that was not needed for each compiled
program and the program length including buffers of each routine. TIf
the program is loaded (by execution or a NOGO card) the program length
(field length) for the entire program is given. Thus, for future runs

the field length should be adjusted accordingly.

FORTRAN COMPILE Card - RUN
The FORTRAN compiler is called by the control card:
RUN(cm, f1,bl,if,of ,rf,1c,as,cs)
0 cm - Compiler mode option (if omitted, assume G; if unrecognized, assume S)
G compile and execute.
S compile with source list, no execute.

P compile with source list and punch deck on file PUNCHB, no
execute.

L compile with source and object list, no execute.

M compile with source and object list, produce a punch deck on
file PUNCHB, no execute.

o fl - Object program field length (octal); if omitted, it is set
equal to the field length at compile time.

o bl - Object program I/0 buffer lengths (octal) if omitted, assumed to

be 2022g. Minimum value is 10018.
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o if - File name for compiler input: if omitted, assumed to be INPUT.

o of - File name for compiler output; if omitted assumed to be OUTPUT.

o rf - File name on which the binary information is always written;
if omitted, assumed to be LGO.

0 lc - In order to specify the line limit at any time, a new control
card has been implemented (see LC paramenter on Execute or Load
and Go Card). Therefore, the lc aprameter will be bypassed.

It will act as a dummy, and space must be allowed for it if
the parameters as or cs are specified.

o as - If nonzero ornon blank, the ASA switch causes the ASA /g list/
format interaction at execution time. It has no effect on the
compilation method.

o es - Cross-reference switch. If nonzero, a cross-reference listing is
produced.

Compiler output, except in the G mode, includes a reproduction «f the

source program, a variable map, and indications of fatal and nonfatal

errors detected during compilation. If the G mode is selected, all
output is suppressed unless fatal errors are detected, in which case the
output is the same as indicated for the S mode of compilation. If the

L mode is selected, the output includes an octal list of the compiled in-

structions.

A copy of the compiled programs is always left in disk storage as a
binary record on a file name either LGO or the name specified as the

rf parameter in the call to the compiler. The compiled program may be
called and executed repeatedly by using the name of the load-and-go file.
In the output file at the end of compilation of each subprogram, the

compiler indicates the amount of unused compilation space.
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6.3.5

Examples:

(1) To compile, requesting an object program field for production smaller
than for the compilation
RUN(s, fl)
where fl is the field length during execution time
(2) To get COMPILE listings with the binary output on the file LGO
RUN(s)
(3) To compile, withinput from a file called COMPILE and binary out-
put on the file LGO.
RUN(S,, ,COMPILE)
LOAD and EXECUTE CARDS
A binary file 1lfn is loaded in central memory by the following instruction,
LOAD (1£n)
If 1fn is INPUT,loading begins from the current position of the file;
all other files are rewound by the system prior to loading. Loading
terminates when the end-of-information or an empty record is encountered.
All loader directives must appear in the named file before any subprogram.
These directives whether overlay, segment, Or section processing are re-
quired. Overlays, segment, and relocatable binary decks may be loaded
with the LOAD control card; the first record of the file lfn specifies the

kind of loading operations to be performed.

If subprograms are to loaded from more than one file, more than one LOAD
card is needed, but the first record of the first file always determines

the kind of loading for all subsequent LOAD cards.

Once a program has been loaded, it is executed by the following request:

EXECUTE.
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The combined load/execute is just a shorter version for the separate load
and execute requests e.g. the request,

LOAD (1gn)
EXECUTE.

1s equivalent to a single request
lgn

and accomplishes the same result as the previous request.

For Overlay operations, program execution begins in the main overlay.
Subsequent overlays must be loaded by user calls from these programs or

foom the main overlay.

6.3. 6 MISCELLANEOUS CONTROL CARDS

Limit:

LIMIT (n)

This card limits the amount of mass storage assigned to a jobe .nis the decimal
number of word blocks to which job is limited, B ach word block equals

4096 words of central memory .

Map:

This card requests cancels, full or partial map of the job in central memory .

MAP (p)

where p may be ON, OFF or PART which selects map , no map or partial map

option.,
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NOGO:
This card completes loading and linking of all elements needed for program

execution but suspends job execution.

NOGO.

Reduce:

This card reduces the field length ( memory requirement ) of a job to a minimum

amount needed for execution.

REDUCE.

Load:

This card loads program from the file Ifn into central memory. In the New System

COST Program LOAD control cards are used to load the overlays in core,

LOAD (ifn)

Unload:

UNLOAD (Ifn1, Ifn2,.....Ifnn)

Releases files and the associated devices from the job.

6-17



Rewind:

(REWIND (fnl, 12, ... lfon)

This card rewinds the files named in the list.

XPAUSE:

This card is used to send message to the central site about the job. It is terminated

by a period and is then followed by the message e.g.

XPAUSE. DIVERT OUTPUT TO CENTRAL SITE,

Comment:
This card is used to add comments about the job which eventually appear in the
DAY FILE.

'/COMMENT. NEW SYSTEM COST PROGRAM

The word COMMENT is followed by a terminator (period) and then the comment
is inserted.
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Creation of Program Files

This section describes the procedures for the creation of
source and binary files on a system disk and magnetic tape.
These procedures assume that the files are to be created

from a deck of program cards.

Since the New System Cost program is comprised of four
overlays, four source and four binary files are required
to be created. For explanatory purposes, these files

shall be named as follows:

Binary Source

Overlay Program File Name File Name
Overlay 0.0 DULMODE PRIMYB PRMYS
Overlay 1.0 DMCAPC DLMCB DLMCS
Overlay 2.0 NTWORK NTWKB NTWKS
Overlay 3.0 ALLOTH OTHRB OTHRS

The binary and source file names for the Highway-Transit

Cost program shall be NULLB and NULLS, respectively.

6.4.1 Creation of Source and Binary Files on Disk:

The computer accepts all its input in binary formats. The
FORTRAN RUN compiler is used to compile the FORTRAN programs
and put the binary modules in permanent files on the system
disk. In addition, the source files are also created which
may be used for any future corrections and modifications

in the model and also to get the compiled listings without
using the system deck of cards. The UPDATE technique

is used to accomplish this. The input to the RUN compiler
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is from a file called COMPILE created by the UPDATE program.
The output from the RUN compiler is written on a file
called LGO which is subsequently catalogued as a permanent
file and contains the binary module of the source program.
In the creation run, the UPDATE writes the source program
on a file called NEWPL which is catalogued as a permanent
file and contains the source program. The library listings
of the binary file are obtained by using a LIBLIST card to
ensure that all the routines are compiled properly.
Rewinding of the files is carried out by using REWIND cards
which aligns the reader head at the beginning of the file.
The card image of an End of Record Card contains 7, 8
and 9 punched in column 1 while that of an End of File Card

contains 6, 7, 8 and 9 punched in column 1.

6.4.2 Creation of New System Cost Program Files on Disk

The following illustrates the control cards and the deck
organization for the creation of each of the source and

binary files of the New System Cost program.
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Overlaz 0.0
SSEQUENCE, SCM.

SCHARGE , XXXXXX.

PRM, P6,T20.

REQUEST ,NEWPL, *PF,
UPDATE (F,N)

REWIND (COMPILE)
REQUEST,LGO, *PF,
RUN(S,, ,COMPILE)
REWIND (LGO)

LIBLIST (LGO,OQUTPUT)
REWIND (LGO)
CATALOG (NEWPL , PRMYS ,RP=999)

CATALOG (LGO, PRMYB ,RP=999)

END OF RECORD CARD (7,8,9)

DULMODE PROGRAM DECK

END OF FILE CARD(6,7,8,9)
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Overlay 1.0

$SEQUENCE, SCM.
$CHARGE , XXXXXX.
DMC,P6,T25,CM165000.
REQUEST,NEWPL, *PF.

UPDATE (F,N)

REWIND (COMPILE)
REQUEST,LGO, *PF.
RUN(S,,,C@MPILE)

REWIND (LGO)
LIBLIST(LGO,OUTPUT)

REWIND (LGO)

CATALOG (NEWPL, DLMCS ,RP=999)
CATALOG (LGO DLMCB , RP = 999)

END OF RECORD CARD(7,8,9)

DMCAPC PROGRAM DECK

END OF FILE CARD(6,7,8,9)




Overlay 2.0

$SEQUENCE, SCM.
$CHARGE , XXXXXX.
NTW,P6,T25,CM100000.
REQUEST,NEWPL, *PF.

UPDATE (F,N)

REWIND (COMPILE)
REQUEST,LGO, *PF.

RUN (S, , ,COMPILE)

REWIND (LGO)
LIBLIST(LGO,OUTPUT)
REWIND (LGO)

CATALOG (NEWPL ,NTWKS ,RP=999)
CATALOG (LGO,NTWKB ,RP=999)

END of RECORD CARD(7,8,9)

NTWORK Program Deck

END of FILE CARD(6,7,8,9)
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Overlay 3.0

$SEQUENCE, SCM.
$CHARGE , XXXXXX.
OTH,P6,T20,CM150000.
REQUEST,NEWPL, *PF.

UPDATE (F,N)

REWIND (COMPILE)
REQUEST,LGO, *PF.

RUN(S,, ,COMPILE)

REWIND (LGO)
LIBLIST(LGO,OUTPUT)
REWIND (LGO)

CATALOG (NEWPL,OTHRS ,RP=999)
CATALOG (LGO,0THRB ,RP=999)

END of RECORD CARD(7,8,9)

ALLOTH Program Deck

END of RECORD CARD(6,7,8,9)




6.4.3 Creation of Highway-Transit Cost Program Files on Disk

Binary (NULLB) and source (NULLS) program files of the
Highway-Transit Cost program can be created on disk by
use of the following control cards:

$SEQUENCE, SCM.

$CHARGE , XXXXXX.

NUL,P6,720,CM150000.

REQUEST ,NEWPL, *PF.

UPDATE (F ,N)

REWIND (COMPILE)

REQUEST,LGO, *PF.

RUN(S,, ,COMPILE)

REWIND (LGO)

LIBLIST(LGO,OQUTPUT)

REWIND (LGO

CATALOG (NEWPL ,NULLS ,RP=999)

CATALOG (LGO,NULLB,RP=999)

END of RECORD CARD (7,8,9)

NULCASE Program Deck

END of FILE CARD (6,7,8,9)
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6.4.4 Creation of Binary Files on Tape from Disk

Listed below are the control cards for the copying of

binary program files from a system disk to magnetic tape.

The binary modules are transfered on
the tape in a specified order. Every time a file is
copied, it is backspaced and compared to ensure that the

copying operation was carried out properly. If the copying was
done properly, a message -- GOOD COMPARE appears in the
DAYFILE. If the message BAD COMPARE appears, it indicates

that the user has committed some error in the contrcl cards.

New System Cost Program

$SEQUENCE, SCM.

$CHARGE , XXXXXX.

JOBCOPY ,CM50000,P6,T50,TP1.

REQUEST,TAPELl ,HY. (**YYYY,RING)

REWIND (TAPE1)

ATTACH (FRP, PRMYB)
REWIND (FRP)

COPYBF (FRP,TAPEl)
SKIPB,TAPE1l,1,17,B.
REWIND (FRP)

COMPARE (TAPE1l,FRP,1,17)
ATTACH (GRP,DLMCE
REWIND (GRP)

COPYBF (GRP)

SK1PB,TAPE1,1,17,B.

6-24

REWIND (GRP)

COMPARE (TAPE1,GRP,1,17)
ATTACH (HRP ,NTWKB)
REWIND (HRP)

COPYBF (HRP,TAPE1l)
SKIPB,TAPEl1l,1,17,B.
REWIND (HRP)
COMPARE (TAPEL ,HRP,1,17)
ATTACH (IRP,OTHRB)
REWIND (IRP)

COPYBF (IRP,TAPE])
SKIPB,TAPEl,1,17,B
REWIND (IRP)

COMPARE (TAPELl,IRP,1,17)

END of RECORD CARD

END of FILE CARD




Highway-Transit Cost Program:

$SEQUENCE, SCM.
SCHARGE , XXXXXXX.
JOBCOPY,CM50000,P6,T50,TP1.
REQUEST, TAPEL,HY. (**YYYY ,RING)
REWIND (TAPE1)

ATTACH (FRP,NULLB)

REWIND (FRP)

COPYBF (FRP,TAPEL)
SKIPB,TAPEl,1,17,B.

REWIND (FRP)

COMPARE (TAPE1,FRP,1,17)

END of RECORD CARD (7,8,9)

END of FILE CARD (6,7,8,9)
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Execution of Program Files

Described within this section are the procedures for the
execution of binary program files that are stored on disk

and on tape.

As indicated within Chapter 4 Input Data, The New System

Cost program requires input data from cards and from a

disk file called TAPE 1l1. Guideway, acceleration/deceleration
lane, interchange, and terminal link segment data comprise

the disk input data to this program. A permanent file

housing this data is required to be created prior to the
execution of the program, Paragraph 6.5.1 below describes

the procedures for the creation of this file. The required
control cards for the execution of the New System Cost

program from disk and from tape are defined in paragraphs

6.5.2.

The procedures and control cards for the execution of the
Highway-Transit Cost program from disk and tape are defined

in paragraph 6.5.3.

6.5.1 Creation of a TAPE II Permanent File

A disk permanent file containing guideway, acceleration/
deceleration lane, interchange, and terminal link segment
data can be created once this data has been organized

and punched on cards according to the formats defined in
paragraph 4.2. The permanent data file is created on

disk by the program TEST 2; the listing of this program is

shown in Figure 6-8. The following control cards are
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required for the creation of this data file on disk:
$SEQUENCE, SCM.
SCHARGE, XXXXXX.
DATA,P10,T30,CM40000.
REQUEST (TAPE 11)
RUN (8S)
LGO.
REWIND (TAPE11)
CATALOG ( Tape 11,BOSDTA,CY=01,RP=999)

END OF RECORD CARD (7,8,9)

Program TEST 2

END OF RECORD CARD (7,8,9)

Tape 11 DATA

END OF FILE CARD (6,7,8,9)
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PROGRAM TEST2 (INPUT,OUTPUT, TAPES=INPUT, TAPE6=OUTPUT, TAPE11=11)
DIMENSION ACARD(8)
REWIND 11

105 READ(5,100) ACARD

100 FORMAT (8A10)
IF (EOF ,5) 102,95

95 WRITE(11,100) ACARD

WRITE(6,100) ACARD
GO TO 105

102 END FILE 11
CALL EXIT

END

Figure 6-8 Program TEST 2

6.5.2 Execution of New System Cost Program Files

In order to execute the New System Cost program, it is
necessary to have four permanent binary files on a system
disk or tape. These files can be catalogued under the

following four file names:

OVERLAY FILE NAME
OVERLAY 0.0 PRMYB
OVERLAY 1.0 DLMCB
OVERLAY 2.0 NTWKB
OVERLAY 3.0 OTHRB

| The control cards required to execute the binary program

files from disk and from tape are presented below.
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DISK Execution:

$SEQUENCE,SCM TEST.

SCHARGE, XXXXXX. LOAD (LGOP)
DMS,P6,T200,CM275000. LOAD(LGO1)

REQUEST (TAPE 11) LOAD (LGO2)

ATTACH(TAPEll ,BSLINE) LOAD (LGO3)

REWIND (TAPEll) EXECUTE (LGOP,LC=777777)
ATTACH (LGOP, PRMYB) END OF RECORD CARD (7,8,9)
ATTACH(LGO 1, DLMCB) [ DATA ]

ATTACH (LGO2,NEWKB) END OF FILE CARD (6,7,8,9)
ATTACH (LGO3,0THRB)

TAPE Execution:

$SEQJENCE,SCM TEST.
$CHARGE, XXXXXX. COPYBF (TAPEl ,OTHRB)

TAPERUN, P6,T200,CM275000,TP1. REWIND ( PRMYB, DLMCB,NTWKB,OTHRB)

REQUEST, TAPEL ,HY. (**XXXX,RING) LOAD (PRMYB)

REWIND (TAPEL) LOAD (DLMCB)

REQUEST (TAPE1l) LOAD (NTWKB)
ATTACH(TAPE1ll,BSLINE) LOAD (OTHRB)

REWIND (TAPEll) EXECUTE (PRMYB ,LC=777777)
COPYBF (TAPEl, PRMYB) END OF RECORD CARD (7,8,9)
COPYBF (TAPEl,DLMCB) [DATA]

COPYBF (TAPELl ,NTWKB) END OF FILE CARD (6,7,8,9)

Note: For program executions from tape, the 'XXXX' parameter

in the REQUEST card denotes the tape number.

The first card is the SEQUENCE card which identifies the
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user's job; this is followed by the CHARGE card on which
the charge number is specified. The next card lists the
job name, priority, time limit and the core requirements.
If any of the parameter is not specified, its default value
is assumed. <The next three cards assign the base line data
from a permanent file BSLINE to TAPEll and rewind TAPEll.
The permanent binary files are then made local in order
that the current job may access them. If the files are
stored on disk, this function is performed by the four
ATTACH cards. If the files are stored on tape, the four
COPYBF cards copies these files from the tape onto files
that may be accessed. These cards are then followed by
four LOAD cards which convert the binary files into the
absolute load formats. EXECUTE does the actual loading
and processes the job. The line count (LC) option is
specified on the EXECUTE card so that the printed output
may exceed 10,000 lines. The EXECUTE card is followed by
End of Record card, after which the data cards are inserted.

The last card in the job is the End of File card.

6.5.3 Execution of Highway-Transit Cost Program Files

A binary permanent file (NULLB) of the Highway-Transit Cost
program can be executed from the system disk or from tape
by use of the appropriate set of control cards defined

below.
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DISK Execution:

$SEQUENCE,SCM TEST.
SCHARGE, XXXXXXXX.
DMS,P6,T50,CM165000.
ATTACH (LGOP,NULLB)

LOAD (LGOP)

EXECUTE (LGOP,LC=777777)
END OF RECORD CARD (7,8,9)
[DATA]

END OF FILE CARD (6,7,8,9)

TAPE Execution:

$SEQUENCE,SCM TEST.

$CHARGE, XXXXXXXXX.
DMS,P6,T50,CM165000,TP1.
REQUEST,TAPEl ,HY. (**YYYY,RING)
REWIND (TAPEl)

COPYBF (TAPE1,NULLB)

LOAD (NULLB)

EXECUTE (NULLB,LC=777777)

END OF RECORD CARD (7,8,9)

[DATA]

END OF FILE CARD (6,7,8,9)
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Overlays

Overlay processing allows programs to be divided into
independent parts which may be called and executed as
needed. Each overlay consists of a single main program

and any necessary subprograms.

An overlay is numbered with an ordered pair of numbers
(I,J) each in the range of 0-778. I denotes the primary
level and J is the secondary level. An overlay with a
non-zero secondary level is called a secondary overlay.
The initial or main overlay which always remains in memory
has levels (0,0). All primary overlays have their origin
at the same point immediately following the main overlay (0,0).
The loading of any primary overlay destroys any other

primary overlay.

Overlays were used in the design of the New System Cost
program because of its high core requirements. For
simplicity, however, only primary overlays were used. The
overlays in the model are designed such that each is
independent of the other. The initial or main overlay
always remains in core and is not destroyed by the loading
of the additional overlays. Consequently, the various
parameters which have to be shared by the various overlays

are placed in common blocks in the main overlay.
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6.6.1 Overlay Loading in the New System Cost Program

All the overlays are called from the main overlay and are
loaded from separate files. Their binary files are created on
the system disk or magnetic tape and are loaded in the

sequence specified by the OVERLAY calls in the main
overlay. The contents of the files are:
© Main Program - Overlay (0,0)
© New System Capital Cost Program - Overlay (1,0)
O New System Network Program -~ Overlay (2,0)

© All Other Programs - Overlay (3,0)

The main overlay (0,0) is always core resident and is not
destroyed by the loading of the other overlays, namely
(1,0), (2,0), and (3,0). The basic overlay structure

of the program is shown in Figure 6-9. The loading
address for overlays (1,0), (2,0) and (3,0) is the same
because the optional parameter~-cnnnnnn - is not specified

on the overlay cards.

LDADING
ADDRESS FOR

OVERLAYS (1,0), OVERLAY (1,0)
2,0), (3,0) OVERLAY (2,0)

OVERLAY (3, 0)

275000

UNUSED CORE

300000

FIGURE 6-9 OVERLAY LOADING IN THE NEW SYSTEM COST PROGRAM
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All card input data to the New system Cost program is
read in Overlay (0,0). This is done in order to conduct
parametric analysis runs by varying the input data
without necessarily reading the entire input data deck.
Input variables read in the main Overlay (0,0)
are placed in labeled common blocks - /RDI/ad/RDR/ - for
use by the other program overlays. Variables that are
computed in an overlay are shared with other overlays by placing
these variables in labeled common blocks in the main
overlay. Since the main overlay is always core resident
these variables can always be referenced by the appropriate

overlays.

6.6.2 Overlay Cards

Overlays are identified by an Overlay card. This card
has the following format:
OVERLAY (fn, I

I cnnnnnn)

1’ 2!
where:
fn File name onto which the generated
overlay is to be written.
I, Primary Level Number Must be (0,0) for
first overlay card

I2 Secondary Level Number and must be in octal.

cnnnnnn optional; nnnnnn is 6-octal digits. If
absent, overlay is loaded normally. If present,
overlay is loaded nnnnnn words from the start
of the blank common. This provides a method
for changing the size of blank common at

execution time.
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The first overlay card must have a fn. Subsequent
overlay card may omit the fn; if so, then the overlay

is written on the same fn.

Each OVERLAY card must be followed by a program card.

The program card for the main overlay must specify all

needed file names , such as INPUT, OUTPUT, TAPE 1 etc.
for all overlay levels. Files names should not appear

in the program cards for other than the main overlay (0,0).

The level numbers given in the CALL OVERLAY function are
decimal, while on the overlay card they are octal. Thus,
the overlay card for overlay (1,10) would be OVERLAY

(fn, 1, 12).

6.6.3 CALL Overlay Function

Overlay is a Fortran execution time subroutine which

translates the Fortran call into a call to the loader.

Overlays are called by:

CALL OVERLAY (fn, I, J, P, I)

where:

fn Variable name of a location which contains
the name of the file that contains overlay.

I Primary level of overlay.

J Secondary level of overlay

P Recall parameter. If p equals 6HRECAL, the overlay
is not reloaded if it is already in memory.

I Load parameter. Used to determine which value of
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the fn will be used. I may be any value. If
I is present and is non-zero, the overlay designated
by fn will be loaded from the system library;
otherwise, it will be loaded from the file

designated by fn.

Before the execution of this call which causes the loading
and execution of the overlay, the overlay must have been

in absolute form and written on the file fn. When an END
statement in the main program of the overlay is encountered,
control returns to the statement following the CALL OVERLAY

which initializes the execution of the overlay.

In the New System Cost program, the third parameter on
the Overlay cards is always zero because only primary
overlays were used. The fourth parameter is optional and
is not specified. Consequently, all overlays are loaded
immediately after the main overlay. The overlay cards
within the program are:

OVERLAY (PRMY, 0,0)

OVERLAY (DMCP, 1,0)

OVERLAY (NTWK, 2,0)

OVERLAY (OTHR, 3,0)
PRMY, DMCP, NTWI, OTHR are the alphanumeric names of the
files from which the overlays are loaded. These overlays

are called by the following CALL statements.

CALL OVERLAY (FILE2, 1, 0,0)
CALL OVERLAY (FILE3, 2, 0, 0)
CALL OVERLAY (FILE4, 3, 0,0)
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The contents of FILE2, FILE3 and FILE 4 are DMCP, NTWK
and OTHR which are the file names that contain the
corresponding overlays. NO RECALL parameter is specified
and the default value of the load parameter is assumed.

In other words, the loading of these overlays is carried
out from the files contained in the locations FILE2, FILE3

and FILE4.
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Program Update Procedures

UPDATE is a system program used to Create, manipulate and
maintain library files. UPDATE determines the specific
operations it is to perform from two sources. One source
is the parameters on the UPDATE control card. The other
source is the UPDATE input stream which contains directives
and text. The following control card calls the UPDATE
Program:

UPDATE (parameter list)
The control card parameters specify the mode of the update

and the files to be used.

6.7.1 Update Terminology

Program Library:
A program library is a file created and maintained by the
UPDATE program. It is in the form of card images with
sufficient information to allow each card image to be
uniquely referenced by UPDATE. The logical file name used
to reference a program library is OLDPL, commonly considered

synonymous with old program library.

The program library contains card images in the compressed
format used by UPDATE. cCard images on the program library
are grouped arbitrarily into decks. A deck is defined by
*DECK directive and includes all card images up to but
excluding the next *DECK directive or the end of the
library. An UPDATE deck can contain any number of PROGRAM

statements or assembler IDENT cards, or sets of data.
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Update Directives:
UPDATE directives are cards in the input stream of the
UPDATE deck which contain a control character in column 1 (*)
and UPDATE directive beginning in column 2, and a blank

or comma immediately following the directive.

UPDATE directives are written in the form:

*Control Word

or

*Control Word parameter list
where * represents the control character. The control
word is terminated by a comma or one or more blanks; any
number of additional blanks may appear between the control
word and parameter list. Parameters are separated from
each other by commas; embedded blanks are not permitted.
The control word must be defined within UPDATE as a

valid directive.

Each card in the UPDATE input stream is assigned a unique
card identifier consisting of two parts. The first part

is the ident name. Each card is a member of only one

UPDATE ident from which it obtains the ident portion of

its identifier. A *IDENT is established by the introduction
of a *IDENT directive or *DECK directive. The second part
of the directive is the sequence number within the ident.
Therefore, a card image is referenced by idname*seqnum where
idname is the ident under which the card was introduced

and seqnum is the sequence number within that ident. Once
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the identifier is established it is retained along with
the card image on the OLDPL; the UPDATE directives may

reference the card image by its identifier.

Update Correcticn Modes:
The correction mode identifies the type of processing
required to be performed by UPDATE. A correction run
is defined as any run in which the first card on the input
file is not a *DECK or *COMDECK card. The correction modes
that UPDATE may operate under are:

FULL MODE (F-Selected)

QUICK MODE (Q-Selected)
In the FULL Mode, all the decks on the program library file

are written on the compile file. *COMPILE cards are ignored.

In the QUICK Mode (or partial update mode) , only decks
specified on the *COMPILE card are processed. Modifications
which reference cards in decks not specified on the *COMPILE

file are not written on the COMPILE file.

Compile File:
The compile file parameter on the UPDATE control card

determines the name of the logical file as follows:

Parameter Meaning
Omitted Output on file name COMPILE.
C or K Output on file name COMPILE.

C=1fn;K=1fn Output on logical file name given for 1fn.

C=0 Compile file not to be produced.
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During a file creation run or during a full update mode
(F-Mode) , all decks in the program library are written
to the compile file. 1In a quick mode update (Q-Mode),
only decks specified on the *COMPILE card are written to
the compile file. By default, the decks are written

on the COMPILE file in the order specified on the OLDPL.

In the full update, the order in which the decks are

written on the COMPILE file cannot be changed.

In the quick mode, the order can be altered by using the
K-file identifier on the UPDATE control card. When K is
used, the decks are written to the compile file in the

order of specification on *COMPILE card. If both K and
C file parameters appear on the UPDATE control card, the

K option will take precedence.

Compile File Sequence Field:
UPDATE will attempt to include sequence information in
the compile file output. This information is compressed
into the available space at the end of the card image. 1If
the entire card identification will not fit, UPDATE will
truncate the ident field until it fits, leaving the sequence
number intact. When (C=PUNCH) and 8 options are selected,
punched card output of the COMPILE file is obtained with
ident and the seqnum punched in the compressed format in

columns 73 through 80.
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File Manipulation:

File manipulation directives are used to direct UPDATE.

REWIND fname
This directive causes the file indicated by fname to
be rewound or repositioned to the beginning of its
information.

*SKIP fname, n
*SKIP causes the UPDATE input file fname to be spaced
forward over n number of records. If n is omitted or
specified as zero the input file is spaced forward over
one logical record.

*READ fname
Under this directive, UPDATE reads from the file fname
until an end of record mark is encountered, at which point
UPDATE resumes reading from the main input stream containing
the *READ directive.

*WEOR n
*WEOR is used to organize the compile file for ease of
input to compilers. It writes an end-of-record on the
COMPILE file. Level 0 end of record is assumed if n is
not specified. *WEOR directive itself is not written on
the COMPILE file, *WEOR may be inserted anywhere in a deck
on the program library and becomes effective only when the

deck is written to COMPILE file.

6.7.2 C(Creation of a New Program Library

A program library is called new when the source file of a

program is created for the first time and placed on the disk.
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In subsequent compilation runs, the same program library

is used and is updated through the UPDATE control cards

and compiled to get the new binary files. UPDATE considers
any run to be a creation run in which first card image

in the input stream is a *DECK directive.

In a creation run, each *DECK in the input stream defines
a deck to be incorporated into the library file being
created. UPDATE identifies and sequentially numbers each

card image with identifiers in the form of ident . seqnum.

The following directive is used in a normal creation run:
*DECK dname

This deck introduces a new deck for the library file being

created. The parameter dname must not duplicate any

dname previously used.

Listed below are the required control cards for the
creation of a new program library (NEWPL). The source file
is catalogued as PERMS; the binary file is catalogued as
PERMB.

$SEQUENCE, SCM.

SCHARGE , XXXXXX.

NEW PGM,P6,T20,CM100000.

REQUEST ,NEWPL, *PF,

UPDATE (F,N)

REQUEST, LGO, *PF,

RUNS (S, , ,COMPILE)

REWIND (LGO)
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LIBLIST (LGO,OUTPUT)

REWIND (LGO)

CATALOG (LGO, PERMB ,RP=999)

CATALOG (NEWPL, PERMS ,RP=999)

(7,8,9)

[SOURCE PROGRAM]

(6,7,8,9)
The main program and all the subroutines in the deck are
preceded by *DECK cards. A *WEOR, which indicates -

Write End of File is placed before the {(6,7,8,9) card.

6.7.3 Correction of Program Library Files

The library correction process is the most common use of
UPDATE. UPDATE accepts a correction set composed of
UPDATE directives and data card images. The instructions
provide UPDATE with the necessary information concerning
the modification of the program library test stream. The
old library is not disturbed. The corrections are

permanent only if a new program library is created.

6.7.3.A Correction Directives

The following directives are used for correcting and

updating a program library:

*IDENT:
The *IDENT introduces a correction set. All corrective
operations except *PURGE must occur after *IDENT. All
cards in the correction set are identified by an idnam.

This identifier must not be the same as any identifier
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currently in effect, such as original names or any later
identifier names. The identifier holds until the next

*IDENT or *PURGE card is encountered.

*PURGE:
The *PURGE card may appear like an *IDENT card. When
two identifiers are separated by a period, these identifiers
are purged as well as all identifiers that occur between

them on the identifier list.

All cards introduced under the specified identification

are physically removed from the new program library.

*DELETE:
Cards may be deactivated with the *DELETE card. When a
card image is marked inactive, it remains in the library
and retains its sequence. It may be referenced in the
same way as an active card; however, it is not copied
to the compile or source file.
*DELETE il.nl

*DELETE il,nl,i2.n2

where: 1il1,i2 identifier names

nl,n2 decimal sequence numbers

The first form of the directive specifies one card to
be deactivated; the second, specifies and inclusive range

of cards.
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*RESTORE:
Specified cards are reactivated with the *RESTORE card.
The first form of the statement specifies one card; the
second an inclusive range of cards. Text cards may be
inserted after the last card restored.
*RESTORE a.n
*RESTORE a.n.,b.m.
where: a,b = Alphanumeric identifier (a deck or a
correction set name)
n,m = Decimal numbers corresponding to card

sequence numbers

*INSERT:
Cards may be inserted with the *INSERT card. The parameter
a.n specifies the card after which the insertion is to
be made.

*INSERT a.n

where: a Alphanumeric identifier (a deck or a

correction set name)

o]
]

Decimal number corresponding to card
sequence numbers

*COMPILE:
The *COMPILE card specifies the decks to be compiled. 1In
the first form the specific decks are mentioned while in
the second form a range of decks are specified. Decks
written on the COMPILE file are the ones specified by the

COMPILE card.
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*COMPILE a,b,c,....,d
*COMPILE a,d
where: a,b,c,d, are deck names.

In the full update mode, the *COMPILE card is ignored.

*SEQUENCE:

The *SEQUENCE directive allows selective routines to be
resequenced on the new program library.

*SEQUENCE dname

*SEQUENCE dname l.dname 2

*SEQUENCE dnl,dn2,dn3
All the active cards in the deck dname are resequenced
under the identifier dname. All the inactive cards are
purged. In the second form above, all decks from dname
1 to dname 2 inclusive are resequenced. One or more decks
may be specified on the one *SEQUENCE directive if the deck

names are separated by commas as in the third form above.

6.7.3.B Partial Update Using COPYL:

As described above, partial update is used to recompile
selected subroutines. UPDATE(Q) writes only those decks
on the COMPILE file which have to be updated. COPYL can
only be used, if in a previous run, the binary modules of
all the decks in the source program are placed on a binary
file. COPYL replaces the old binary records with the new
records. If PERMS is a source file and PERMB is a binary
file, the following control cards should be used to update

the binary file PERMB.
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$SEQUENCE, SCM.
$CHARGE , XXXXXX.
PARTUPD,P6,T20,CM100000.
ATTACH (OLDPL , PERMS)
ATTACH (LOCB, PERMB)

UPDATE (Q)

REQUEST, TEMB, *PF .
REQUEST,LGO, *PF.

REWIND (COMPILE)

RUN(S,, ,COMPILE)

REWIND (LOCB,LGO,TEMB)
COPYL (LOCB,LGO, TEMB)
REWIND (TEMB)

LIBLIST (TEMB,OUTPUT)
REWIND (TEMB)

PURGE (LOCB)
CATALOG (TEMB , PERMB,RP=999)
(7,8,9)

[UPDATE CORRECTION CARDS]
*COMPILE DECKNM1 ,DECKNM2

(6,7,8,9)

DECKNM1 and DECKNM2 are the deck names of the subroutines

to be recompiled after the necessary corrections.

6.7.3.C Partial Update Using COPYBR and CDPYBF

The COPYL function cannot be used to update certain decks

after recompilation if such decks had compilation errors
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in the creation run. 1In these cases, the copy binary
record (COPYBR) and the copy binary file (COPYBF) functions
are used in the update procedure as a means to selectively

copy binary records and files.

Assume for a given source file PERMS there exists a

binary file PERMB containing eight records of which

records four and five are in error. The partial update
procedure shall be used to correct records four and five
and the COPYBR and COPYBF functions shall be used to

copy the good binary records from PERMB to the file being
created. Using as input the source file (OLDPL=PERMS), the
binary file (LOCB=PERMB), and the source corrections to
records four and five, UPDATE creates new binary records
(for records four and five) on a file called LGO. The

old binary file LOCB is not changed in this process. At
this point, the first COPYBR function copies the first
three good records from LOCB to the temporary file TEMB.
The second COPYBR function copies from LOCB the two

records (4 and 5) to a dummy file. Next, the two corrected
records on LGO are copied to the TEMB file, followed by a
copying of the remaining three good records on LOCB to
TEMB. The last function (COPYBF) copies the end-of-file
record from LOCB to TEMB. This entire procedure is
illustrated in Figure 6-10. The control cards for this

process are listed below:
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$SSEQUENCE, SCM.
SCHARGE , XXXXXX.
UPHOLD,P6,T20,CM100000.
ATTACH (OLDPL, PERMS)
ATTACH (LOCB , PERMB)
UPDATE (Q)

REQUEST, TEMB, *PF.
REQUEST,LGO, *PF.

REWIND (COMPILE)

RUN (S, , ,COMPILE)

REWIND (LOCB,LGO, TEMB)
COPYBR (LOCB,TEMB, 3)
COPYBR (LOCB,DUMMY, 2)
COPYBR(LGO,TEMB, 2)
COPYBR (LOCB,TEMB, 3)
COPYBF (LOCB,TEMB)
REWIND (TEMB)
LIBLIST(TEMB,OUTPUT)
REWIND (TEMB)

PURGE (LOCB)
CATALOG (TEMB , PERMB,RP=999)
(7,8,9)

[UPDATE CORRECTION CARDS]
*COMPILE DECKNM1

(6I7’819)
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OLDPL = PERMS LOCB = PERMB Corrections
Sl Bl
S2 B2
S3 B3
sS4 B4* in S4!
S5 BS*::::=’error S5
S6 B6
S7 B7
S8 B8
EOF EOF
UPDATE
LOCB = PERMB / N LGO
Bl
|-_BZ
B3
D B4* i B4' e |
ummy g B ok >1r- n error B5' |
r—-BG !
COPYBR l_g;
(LOCB,TERMB, 3) EOF
COPYBR COPYBR
(LOCB,TEMB, 3) (LGO,TEMB, 2)
COPYBF TEMB
(LOCB, TEMB)
—B1
B2
——33
B4
B5 —J
J__B6
B7
B8
EOF
FIGURE 6-10 COPYBR-COPYBF in an Update Procedure

6-51



Manipulating Files and Records

Records are a group of adjacent data items that may be
manipulated as a unit; there exists physical and logical
records. A logical record is a collection of related
data items that the program logic treats as a unit. A
physical record is a set of adjacent data characters

terminating with an end-of-record indication.

A file is a collection of related records that may be

treated as a unit.

6.8.1 Permanent Files

A permanent file is a mass storage file catalogued by

the system, so that its location and identification are
always known to the system. Permanent files cannot be
destroyed accidentally during normal system operations.

They are protected by the system from unauthorized access

according to the privacy controls specified when they

are created. Permanent files are commonly used since they

provide for large mass storage and rapid access to the data.

Described below are some of the more important permanent

file functions:

cycle:

Five permanent files may be catalogued under one permanent
file name. Each file is called a cycle and each shares the
same user ID and set of passwords. No restriction is

imposed on the size or the content of each cycle, since
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each is a unique file. The Cycle option is useful in the

ATTACH, CATALOG, and PURGE functions.

Subdirectory:

The permanent file directory is divided into subdirectories
which are identified numerically. Each permanent file

is associated with the number of a subdirectory in which

it has been catalogued. The subdirectory reference may

be used to expedite a system action on a file. 1If, however,
this option is not specified the whole directory is

searched until the desired file is found. The option

may be specified while carrying out ATTACH or a PURGE

function.

ATTACH:
A permanent file can be accessed directly by means of the
ATTACH control card. Depending on the kind of privacy, user's
ID and other options, the parameters are specified on this
card. In a simpler case, if the file doesn't have any
private procedures, the control card would be

ATTACH (LOCB , PERMB)

where PERMB is the permanent file name and LOCB is the local
file name. If no cycle is specified cycle 1 of the file
PERMB is attached. If the file is catalogued under a cycle
number other than 1, say 2, it is made local by using the
following command:

ATTACH (LOCB , PERMB ,CY=02)
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PURGING:

Purging causes a permanent file to be removed from its
directory and its mass storage space to be released.
Anyone who knows the control password and the user ID may
purge a file. A file may be purged without such information
if during cataloging the file the password and the user's
ID are not specified. Only one cycle of a file can be
purged at a time, by use of the PURGE function:

ATTACH (LOCB , PERMB)

PURGE (LOCB)
Cycle 01 of the permanent file PERMB is purged by using
the above commands. If, however, some other cycle, e.g. 3
has to be purged, the following command should be used:

ATTACH (LOCB ,PERMB,CY=03)

PURGE (LOCB)

CATALOG:
This function enters a file's location and other pertinent
information in the permanent file directory maintained
by the system, thereby making the file permanent. RP is
the retention period - the number of days the file should
be saved. RP=999 indicates that the file has to be saved
indefinitely. A local file LOCB can be catalogued under
a permanent file name PERMB by the following command:

CATALOG (LOCB ,PERMB ,RP=999)



6.8.2 Copying Files and Records

Files or records are written on tape in either external

BCD or binary format. On cards, they are punched in either

Hollerith coded or binary format. On disks or drums, they

are written in binary format.

Copying Files

Coded files can be Hollerith coded on cards or they can
be written in external BCD on tape. Regardless of the storage
device, they may be copied from one device to another by
means of the COPYCF function. The control cards for this
procedure are:

$SEQUENCE ,SCM.

$CHARGE , XXXXXX.

J@BC@PY,CM30000,P6,T50.

REQUEST (TAPE1l)

REWIND (TAPEl)

REQUEST (TAPE2)

REWIND (TAPE2)

COPYCF (TAPE1l,TAPE2)

(6,7,8,9)
Binary files may exist on tapes, cards, disks, or drums.
They are copied by using COPYBF function. 1In the example
above, binary files may be copied by using the following
control in place of the COPYCF card.

COPYBF (TAPE1l, TAPE2)
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Copying Records

Coded records are copied from one device to another in
much the same manner. For copying coded records, the
request COPYCF is replaced by COPYCR and the request
becomes :

COPYCR (TAPEl ,TAPE2)
And, for binary records, the request is:

COPYBR(TAPELl, TAPE2)
If more than one record has to be copied, this is specified

as a third parameter on the above request.

6.8.3 Copying Volumes From Tapes

A volume on a tape consists of one or more logical files.
On SCOPE tapes, a logical file can be subdivided into
logical records. To copy the entire contents of a reel
of tape identified as TAPE 1 onto another reel of tape,
called TAPE 2, the following control cards should be used:

$SEQUENCE, SCM.

$CHARGE , XXXXXX.

J¢BC¢PY,CM30000,P6,T50,TP2.

REQUEST,TAPEl,HY (**YYYY,RING)

REWIND (TAPEL)

REQUEST,TAPE2,HY (**222Z ,RING)

REWIND (TAPE2)

COPY(TAPEl, TAPE2)

(6,7,8,9)

Request statements are used to associate input and output
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file names, TAPEl and TAPE2, with specific input/output
devices. Such devices must be requested except when
input is read from the card reader or disk, or when output

is written on the disk or the printer.

6.8.4 Bypassing/Backspacing of Files and Records

Bypassing and backspacing occurs when one or more files

or records are extracted from among many.

Suppose there exists a magnetic tape, called TAPEA,
containing six files of which files 2,3, and 4 are to be
printed. In order to accomplish this, the first file
on TAPEA is copied onto a DUMMY file or any other scratch
file. The idea is to move TAPEA to the beginning of the
second file. The next three files on TAPEA are then
copied onto OUTPUT. The control cards would appear as-

SSEQUENCE,SCM.

SCHARGE , XXXXXX.,

J@BTAPE,CM30000,T50,TP1.

REQUEST,TAPEA,HY. (**XXXX,RING)

REWIND (TAPEA)

COPYCF (TAPEA ,DUMMY)

COPYCF (TAPEA,OUTPUT, 3)

(6,7,8,9)

The copying of files 2,3, and 4 from TAPEA may also be
accomplished by employing the skip-file-request (SKIPF).
This request along with the skip-record-request (SKIPR)

contains the name of the input file, the number of files or
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records to be skipped forward (+n) or backward (-n), the
level number in octal, and a code to indicate if the file
is written in coded or binary format. In order to
skip file 1 and to copy files 2, 3, and 4 from TAPE A to
OUTPUT, the following control cards should be used:

SSEQUENCE, SCM.

SCHARGE , XXXXXX.

J@BTAPE,CM30000,T50,TP1.

REQUEST ,TAPEA,HY. (**XXXX,RING)

REWIND (TAPEA)

SKIPF (TAPEA,1,17,C)

COPYCF (TAPEA,@UTPUT, 3)

(6,7,8,9)
To skip ahead by files within a volume, level number 17
is used; to skip logical records within a file, level

number 0 is used.

6.8.5 Library Listing Function

The LIBLIST control card activates the system function
that creates a listing of all the binary records in a
file. The listing puts all the binary records in sequential
order; it also contains an End of File record, the checksum,
and the creation date. The following control cards create
a library listing of the permanent file PERMB:
$SEQUENCE,SCM.
$CHARGE , XXXXXX.
LIBLIST,P10,T10,CM40000,18200.

ATTACH (L@CB , PERMB)
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LIBLIST (L@CB,QUTPUT)
(7,8,9)
(6,7,8,9)

A sample library listing is shown in Figure 6-11.

6.8.6 Creation of Punched Deck File

A punched deck of a complete program is created by use
of the full UPDATE procedure and the copy coded file
(COPYCF) function. This process first requires the
creation of a New Program Library by the specification
of option N as the second parameter on the UPDATE control
card. Option 8 on the UPDATE card specifies that 80
column card images are to be written on the COMPILE file.
The COPYCF function copies the COMPILE file to the card
punch Output file. The *SEQUENCE card is also used in
this process so that after updating all the decks are
resequenced before they are written on the COMPILE file.
Because full update option is used all the decks that
are updated should be written on the *SEQUENCE card so

that the entire punched program is sequenced.

Listed below are the control cards for this process:
S$SEQUENCE,SCM.
SCHARGE , XXXXXX.
PNCNPHL,P6,T20,CM100000.
ATTACH (OLDPL , PERMS)
ATTACH (LOCB, PERMB)

PURGE (LOCB)
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REQUEST , NEWPL , * PF

UPDATE (F,N, 8)
REQUEST, TEMB, *PF .
REQUEST , LGO, *PF .

REWIND (COMPILE)

COPYCF (COMPILE , PUNCH)
REWIND (COMPILE)

RUN (S, , , COMPILE)

REWIND (LGO)

LIBLIST (LGO,OUTPUT)

REWIND (LGO)
CATALOG (LGO, PERMB, RP=999)
CATALOG (NEWPL, PERMB , RP=999)
(7,8,9)

[UPDATE CORRECTION CARDS]
*SEQUENCE DECKNM1 ,DECKNM2. ..

(6,7,8,9)
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Export/Import UT-200 Terminal Operations

6.9.1 Terminal Description

The Export/Import UT-200 terminal is a remote job entry
system that allows users to submit batched jobs (programs
and data) to a CDC-6600 computer where the jobs are
processed in a multi-programmed environment. All data
transmitted back and forth from the remote terminal and

the central computer is via telephone lines.

The terminal system is comprised of three primary pieces
of equipment that operate in the following manner:

o a card reader that reads each job at a rated
speed of 140 cards/minute.

o a printer that receives and prints output from
SCOPE at a rate of 180 lines/minutes.

o a combination display screen/keyboard that allows
the user to communicate to SCOPE or the central
site computer operation. The user types his
commands or messages to SCOPE or the operator on the
keyboard; in turn, any messages from these sources

are displayed to the user on the terminal screen.

6.9.2 Establishing Data Communication with the Central Site

The terminal is connected to the central site (CDC 6600
Data Processing Center) by following these instructions:
a. Remove the handset from its cradle and press the
TALK button.

b. Dial the central site telephone number.
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c. If the system is up, the central site answers
automatically, a steady tone followed by beens

will be heard. Press the data button and hang

up.

Soon, the following message will appear on the EXPORT/IMPORT

UT-200 terminal screen:

TERMINAL IDLE m pn

This message indicates that the terminal is on-line to

the central site, but not yet active.

m = Multiplexor Number

Port number on the Multiplexor

ppP
A steady blinking of the MAN REL light indicates that

the terminal is properly connected to the central site.

6.9.3 Activating the Terminal

The UT-200 terminal can be called into operation by
depressing CLEAR, and typing IMPORT, CXXX* (where XXX*
is the identification code assigned to the terminal) and
depressing the SEND key. The above information would be

displayed on the screen as:

IMPORT, CXXx*2

Where c Check digit

XXX* Terminal identification code
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6.9.3 Cont'd

If the word IMPORT is mispelled, the following message appears On

the screen:

SUBSYSTEM WOT AVAITABLE

If there is an error in the terminal identification code, the

following message is displayed:

INVALID OR MISSING TERMINAL NAME

To correct either of the above situations, press the CLEAR key

and retype,

%8
IMPORT ,CXXX

©.9.4 Submission of Jobs

cards are loaded into the card read=r hopper, fécé down with the
9 edze towards the rear. Cards may be inserted into the hopper
during the machine operation, but the card weight would not be
removed if less than 100 cards are left. Place the AUTO/MAN
gwiteh to AUTO mode by depressinz if necessary. Depress the
READY/CHECK switch to READY and then depress the ERROR/FEED
switch to ready the first card for realing. Then, press MAN/REL

key to clear the card reader buffer.

The card-realing operation is initiated by depressing the LOAD
button on the Equipment Coatroller Panel. The LOAD button causes

cards to be real and transferred into the card reader's memory
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buffer until it is filled (12 card images). After the first buffer
is full, the job is transmitted to SCOPE by the following procedure,
2) Depress the CLEAR key
b) Type READ or R oa the display's keyboard and

press SEND key

Subsequent reading of cards in the hopper is controlled oy the
central site. After the READ command is sent, the following

message may appear on the user's screen.

WATTING FOR STORAGE-CR

This is a message from the central site indicating that there is
momentarily no space ia the central site's memory to receive Jjob
input. However, the message should disappear quickly and the
transmission process ~ontinue.

The SCOPE $ control cards (i.e. control cards that guide the
SCOPE Operating System) at the beginning of each job are read
and checked for validity. If they are not valid, a following

message is displayed:

JOR CARD ERROR

In such case, replace the erroneous cards with the correct ones

and resubmit the job.
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6.9.5

Ny

Ending a READ Operation:

6.9.6

At times, it becomes necessary to ead the READ operation before
the complete deck is read. This may be required if the user
finds an error in his deck after READ operation has deen
initiated or there is sonme problem is transmitting tne

data to the central site. The READ operation is terminated

by the END Card Reader command:

END, CR A

(or)

E,CR &

To re-initiate reading, reload the cards and us2 the READ
command just as if the job were being initiated for the
first time. To ensure that there is no carl data left

in the reaier buffer, the user should press the MAN REL

switch to clear the buffer pefore loading the cards.

Displays

After a job is submitted, the user may want to know its s atus
at the central site. This information zan be obtained through

the H aad 3 displays.

e H-Display which gives a 1ig% of jobs currently in
the SCOPE input and output qieues, and

» The B-Display indi~ates what jobs are in execution.
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The letters of the appropriate display are typed and SEND
key is pressed. If the read ox write opsrations are in
progress, the INTR and CLFAR k2ys are depressad and then

the appropriate disrlay message is sent.

The H Display:

To obtain a list of jobs in the input gueue, enter the command ,

H,I A

and jobs in the output gueue are displayed by the command,

H,0 A

Only those jobs submitted by the terminal will appear on tae
display screen. The jobs are listed in order of priority. For
the H,I display, the number of jobs in the inpu* queue are also

indicated at the user's terminal.

The B Display:
To display the names of jobs currently in execution at the central

site, enter the command

B A

The seven control points for jobs are displayed. Each of the

control poiats contains information adout the job .ame, oriority,

time 1limit, total time elapsed, relative central memory address,
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N

field length of job, and the most carrent day file message

for the job.

At any time during job vocessing, messages may be sent Lo Lhe
y ] > J

central site operator. A message must be written in the form:

The message mmm.... M3y be as large as 28 characters. At the

central site, the messuge is displayed, preceded by the code

6£.9.7 Sending Message To Tne Central Site
M, mmm...m
identifying the terminal which sent Lhe message.
6.9.8 Dropping a .Job

If the user wishes to drop & job from execution for some reason,
he can do it by using the DROP command. Because only the last
two characters are needed to identify a SCOFE job, this command

may be abbreviated to:

DROP, ii A
or
D,ii A

Where ii are the last two charazters of the job sequence number.

6-68



6.9.8 cont'd
When & comiand (say a2 DROP command) references a job or file

name that cannot be tound, the followins message is sent back:

FILE NOT FOUND

T1i3 means that the job or file name referenced does not exist,

or an incorrect job or files name was eatered.

6.9.9 Terminating Printing Process

To completely terminate a job ia the process of printing, press

the INT and CLEAR keys, aad type:

END, LP A
(or)
E, TP A

upon receipt of this command, SCOPE skips the printing of the

rest of the job aad prints the day file.

6.9.10 Rewiading und Reprinting OQutput Files

The priating of job may be stopped and resumed immediately
from the begianing o:r som2 other gpecific point by using
the AGAIN commaad. To stari printing from the heginning of

a jou, type:
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AGAIN A
or)
(li

To s-art printing again from a poiat other than the Laginning,

=1

enter:

AGAIN, n A

(or)
A, n A

wnere n is an octal parameter whi:1 tzlls the system to backspace
the print fils 10g x n8 sestors. If the beginnins of tae file is
reacned before 108 X n8 sectors, printing is resumed from the

begianing.

6.9.11 Suspending Printing in Process

To merely suspend a printing operation currently in progress press

the INT and CLEAR keys and enter:

SUSPEND A
(or)

5 A

Printing halts immediately, but the printer buffer remains
as assigned. To negata the SUSPEND command aid continue

normal printing operation type:

6-70



6.9.12

CONTINUE A
(or)
c A

Logout Procedure

If the user has finished submitting his jobs a1d output has been
received, the terminal should be disconnected from the central
gite. To disconnect from the central site the following command

should be sent:

LOGoUT A
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PROGRAM LISTING - NEW SYSTEM COST PROGRAM
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OVERLAY 0.00

(PRMY)

This overlay contains the following subroutines:

DULMODE
RDINPUT
PRNTIN
SUMDATA
SUMMARY
PRPLOT
PARRUN

Page
A-2
A-3
A-5
A-6
A-7
A-10
A-11
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RUN VFRSTON 2,31 ==PSK LFVFL 29RA=- 06730772

OVFRLAY {NTWR 924" ) DNET ?

FORTRAN V] PROGRAM NTWORK DNET 3

000007 INTFGER PARCK3 DNET 4
000003 QEAL NPKHRSNUMNAGNOPHRS ONET 5
000003 NIMFNSION HITP(4) o PRPCT(3) UNET 3
000003 AIMENSION DOFPC)(49696) s DOFVFL(1500694) o DONPCL(G9444) [} ONET 7
X NONPC?(494454) o DONVFL (P25+494) » OPDLYI(244) ’ DNET 8

X  NVHOCC(2e4) « TOPDLY (44442) o TOVDLY(444,42) [} ONET 9

X NADPHT {694) ¢ DADVHT(494) » UDAVPTL(394) DNET 10

X NAVPTT (344) s DAVVTL (344) ¢+ DAVVTT(344) . ONET M1

X NOFPMT(1500494) ¢ DONPHT (225+4094) » DONPMT (225,444) 0 DNET 12

Y NTUPHT (4+5) sDOFPHT (1509406) 9 DTOVHT (445) ’ DNET 13

X NONVHT (22S5sGe6)y DONDAT(49494)s DONLKC(22545) DNET 14

000003 CUOMMON/RDI/ JSPRNT (H() s DLIFE(3D) s DINT(30) v DNET 1§
X LFCUDE s NVM s NLM » NSM ’ ONET 16

X NIM s NTM ¢ NTSM » NYM ’ DNET 17

X NNM y 12 v JK s PARCK3(6) ’ DNET 18

X NH s NX o IPRINT » IXV ) DNET 19

X TPOLCI(49293) s IDACCNI(3) ¢ NHV s MDTM 0 DNET 20

X NVC (9) DNET 21

000003 COMMON/RDR/ SCALEF (10) s DVHCAP(5) » DVHLDF (8) oNNET 22
¥ DINCaArP(S) s ULANDC(10) s UTRAKC s USTRUC(6) sONET 23

X DAWOHTH(16) s DCNCFNIT11) s DWAYCC(5) s DYARDS(S¢13) oDNET 24

Y UMAINTLIO) s OVHSUC(446) o NDVHUC (&) s DNUMVH(S) sDNET 25

X ASSHAT (4) o TAXRAT(4) 9 DNOISE(2091692)s RESUEN(4,47) 'ONET 26

X DONPFL (2269494) 9 DGLKST(22595) » BACKON(22943+3)s NPKHRF (22593) sDNET 27

X NPKNRF (225+3) . DNET ©?A

X NPKHRS s+ NUMDA » DPKPCT o DPTRIP(4,3) sDNET 29

X DPNLYU(243) s DVDLAY (243) s DMVLUF (2¢3) s XKSYSCH(4,5) +DNET 30

X XPKPCT s XPTRIP(444) ¢ XUELAY(244,2) ¢+ HLNDIR(242) +ONET 31

X XVMTPC (4) o DVMTPC (D) + AUTOCH(LD) ¢ HNCHAR(4) sONET 32

X DPCVCH(3ehe2) s XPCVCHI{446) 9 HPCVCHI(2486) 9 POLRAT(3+3) sONET 33

X DMSTAC o HACRAT(24592) o XACRAT(4,44) s DACRAT(2.+3) sONET 34

X HOPDAL(244) s HVOPCS(246) v HWYOPC(2,3) s XOPCU(44Teé4) JONET 35

X XOPTCU(4¢7¢4) oDOFPFL(15046444) ¢DOFLKC(15093¢3) +RACKOF (150¢3,2) +DNET 36

X DYUOPC s DCCOPC s NMOPC s 7(6) sONET 137

X LVORPUC (6+994) v DTROPC (11,7} +» NDGOPCLT) s FLOCAPI(S) +ONET 38R

X DFARE (44242) ONET 39

000003 CUOMMON /0V?23/ MNMOPHRS o DVTRIP(494) » DTOPMT (4,5) sDTOVMT (495) sUNET 40
X DRHDAT (69394) o ODLVDAT(649394) 9 UDOFVHT(15046,4,4) o DNET 61

X NDOFVMY (1504494) s DONVMT (2254444) DNET 42

000003 CUMMON/SVR/ HSAVDT (10042) 9 SMRYDT(320.5) DNET 43
000003 COMMON /MM/ MMINDX DNET 44
000007 FUQUIVALENCE (NONLKC (1) +PGLKST (1)) DNET 45
000003 EWQUTIVALENCF (DONPMT (1) 9sNDOFPMT (1)) s DNET 46
X (DONPHT (1) +DOFPHT (1)) [} ONET 47

X (NONVFL (1) o DOFVFL (1)) ’ DNET 48

X (DONVHT (1) oDOFVHT (1)) DNET 49

000007 NATA HITP /10H PEAK sl10H OFF PEAKelOH DAILY s10H ANNUAL ONET S0
X / ONET 51

000003 MM = MMINDX DNET 52
00000% LV = NVM DNET 53
000006 LK = NLM DNET 54
c DNET S5
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RUN VFHSINN 243 ==PSR LEVEL 2GH== NTWORK
o ZERD  OUT  COMPUTATION ARRAYS
e

0000l n RO 1 LKX = 14275

000013 NO 1 LVX = 1.4

0oonla NO 1 ITPX = 1,44

000021 DOMPHT (LKXeLVXsTTPX) = N, 0

000026 DOMPMT (LKXeLVXeITPX) = N,0

000033 NDUNVFL(LKXeLVXsTTPX) = 0.0

000040 NONVHT (LKX9LVX9ITPX) & 0,0

00004% 1 DOMVMT(LKXeLVX9TTPX) = 0on

000061 DO S ITPX 3 1,4

000064 NO & LVX = 144

000067 DANPHT (ITPXoLVX) 20,0

go0o007? DANVHT (I TPXoLVX) a0

000074 5 DVTRIP(ITPXWLVX) = Q40

000103 PO 3 ITPX = 142

000106 DU 3 LVX = 144

000111 3 NDVHOCC{ITPX9LVX) = 0,0
o
c

000122 no 1n  ITPX - 1,2

000125 DU 10 LVX=]elV

000130 L0 DVHOCCIITPXoLYX) = DVHCaP (LVX) # DMVLUF (ITPXyLVX)

00014% NOPHRS= (24  =NPKHRS)
c APPLY SCALE FACTNRS TO Dm PERSON TRIPS

000147 NO 35 LVX a eV

000152 NnO 35 ITRPX = 1,2

00015% NTX = LVX + &

000157 35 NPTRIPUITPXsLVX) @ DPTRIP(ITPXsLVX) # SCALEF (1) # SCALEF(NTX)
[ CALCULATE DM PEAK PERCFNTAGE FACTORS PEKR (M VEHICLE TYPE

000172 N0 15 LVXs vV

000175 15 PKRCT(LVX) = DNPTRIP(1,LVX) / (DPTRIP (1,LVX) & DPTRIP(2,LVX))
C CALCULATE =~ ON=GNWY LINK LOADINGS PER PEAK AND OFF PEAK

00021 PO 20 LKX = 1, K

000214 NO 20 LVX = 1,4V

000217 DONPFL (LKXyLVX,41) = DONPFL (LKXsLVXy3) # PKPCT () VX)

000722% 20 NONPFL(LKX4LVX92) = DONPFL (LKXsLVXy3) # (le0 = PKPCT(LVX))
c APPLY SCALF FACTORS TO OFF=GDWY LINK LOADINGS ANp CALCULATE
C LOANINGS PER PFAK AND OFF=PEAK

000241 N0 30 JUKX = 140K

000246 NO 30 LVX = 1,4V

000251 NTX = LVX + &

000253 NOFPFL{JKXsLVXy3) = DOFPFL (UKXoLVA93) # SCALEF (1) # SCALEF(NTX)

0oo26n NUFPFL (JUKX4LVX,]) = DOFPFL(JKXoLVXy3) @ PKPCT (LvX)

000266 30 UNFRFL(JKXeLVXe2) 2DOFPFL (JKX9LVRe3) @ {160 = PKPCT(LVX))
c CALCULATE DM ON=GDWY PMT=PHT PER LINK

000304 N0 65 ITPX =3],p

000307 DO 65 LvX = 1,LV

00031> N0 A5 LKX = 14K

000315 NONPMY (LKX 4 LVX,TTPX) = DONPFL (LKXy LVX4ITPX) & DONLKC (LKX, 2}

000326 A5 NDONPHT (LKX4LVXeITPX) = NONPMT (LKXsLVXs1TPX) / NONLKC (LKXe1}
c SUM ARKAYS FOR nAILY ANPD COMPUTE ANNUAL

000350 NO 70 LVX = 1,4V

000357 NU 70 LKX = )4LK

000356 NONPFL (LKXsLVXe3) @ DONPFL (LKXy(VA9g])¢ DONPFL (LKXoLVXs2)

A-41

06/30/72
UNET S6
DNET 57
DNET 58
DNET &9
ONET 60
DNET 61
ONET 62
DNET /3
DNET 64
DNET 65
DNET 66
DNET 67
DNET 68
DNET &9
DNET 70
DONET 71
UDNET 72
DNET 73
ONET 74
ONET 75
UNET 76
DNET 77
ONET 78
DNET 79
ONET 80
DNET 81
DNET g2
ONET B3
UNET 84
DNET 85
DNET 86
DNET 87
DNET 88
DNET 89
DNEY 99
DNET 91
DNET 92
UNET 93
ONET 94
UNET 95
DNET 96
DNET 97
UNET 98
DNET 99
DNET 100
DNET 101
UNET 102
UNET 103
DNET 104
DNET 105
ONET 106
UNET 107
DNET 108
DNET 109
ONET 110

———



RUN VFRSTON 2,7 ==PSR LEVFL 29R=-=~ NTWORK

000364
000370
000374
000377
000402
0004164
000420
000423
000426

000442
000464
000445
000450

000453
00045A

000470
000477
000521
000524
000527
000532
000544

000566
000571
0005746
000577
000604

000620
ooue23
000624
000631

000656
000661

000663
000666

000A71
000710
000724
000734
000741
000744
000747
000763

000774

n

T

7%

17

4n

45

X

X
Sn

X

¥
55

NONPMT (LKX oL VXyI)
NONPHT (LKXsLVXeI)
NONPFL (LKXoLVXes)
NUNPMT (LKXsLVXsa)
NONPHT (LKXsLVXes)
LVY = LV *+ 1

nO 71 LKX = lelLK
no 71 1TPX = 1446
NONPFL (LKXsLVYsTTPX) = 040

SUM ARRAYS FOR aLL LK AND FOR ALL LV
LVY = LV +1]

LKY = LKe]}

NO 78 ITPX =14

NO 78 LKX =leLK

NO 75 LVX =1yt V
NONPFL{LKXeLVYsTTPX) =DONPFL(LKXeLVY9ITPX) e DONPFL(LKXsLVXy ITPX)

NONPMT (LKXsLVY s TTPX) NONPMT (LKX9LVY s ITPX) ¢ DONPMT LLKXsLVXs ITPX)
NONPHT (LKXoLVY o TTPX) SNONPHT (LKXsLVY e ITPX) e DONPHT (LKXsLVXsITPX)}
N 77 LTPX3 144

nNO 77 LVX = 1leLVY

NnO 77 LKX = 1oLk

NONPMT (LKYsLVXsITPX)3 DONPMT (LKY sLVX9o ITPX) ¢ DONPMT (LKX oL VXe ITPX)

DONPMT (LKXoLVX9l)® NONPMT (LKXeLVXe2)
DONPHT(LKXsLVA9o 1)+ NONPHT(LKXeLVX92)
DONPFL (LKXoLVK93) # NUMDA
DONPMT (LKX9LVXs3) # NUMDA
DONPHT (LKXoLVX93) * NUMDA

06/30/72

ONET
DNET
NNET
DNE T
UNET
DNET
DNET
DNET
DNET
ONF T
DNET
UNET
DNET
ONET

UNET
DNET

DNET
DNET
DNET
DNET
ONET
DNET

NONPRT (LKYsLVX s ITPX)Y = NONPHT (LKYsLVXeITPX) + DONPHT (LKXoLVXs ITPA)DNET

7JERO OUT NRHDAT AND NDLVDAT ARRAYS YT Re Y a2 22 2 g gl 2]
no an NI) = 1lo6

no 40 1TPX = 1.6

NU 40 LVX = 143

PBHDAT (NDoLVXsTTPX) = 0eN

NLYNAT(NDSLVRSITPX) = 0.0

CALCULATE NUMRFR OF LOADED VEHICLES PER LINK LAAA AL LS AL AR A A

NU 45 [TPX =147

nNO 45 LKX =1Lk

DU 45 LvX =lelv

NONVFL (LKXsLVXyITPX} = NONPFL (LKXsLVXs ITPX) 7/ LIVHOCCITTPXeLVX)

CALCHLATE RACKHALL VMT = VHT FOR aLL ON=GRY LINKS

nu S5n ITPX = 1,2

NTP = [TPX ¢ 1

nO &n LVX = lelLVv

nO S0 LrX = lolk

NHHDAT (1l oLVRsITPX) = DHHDAT (1 oLVXo ITPX) ¢ (NONVFL (LKXsLVXsITPX) #

HACKON(LKXoLVXsNTP) @ DONLKC(LKX92))
NHHNAT (29LVXe1TPX) 3 DBHNAT(24LVXs1TPX) ¢ ((DONVFL (LKXsLVXSTTPX)
HACKON (LKXsLVXoNTP) ® DNNLKC(LKX92)) 7/ DONLKC(LKXs1))

CONTTNUE

CALCULATE ILOADED VEHe VMT=VHT FOR ALL UN=GDWY L INKS

no S& ITPX =1,?

NO 858 LVX = 1V

nU 58§ LKX = JeLK

NLVNAT (1oLVASITPX)
NONLKC(LKXe2))

DLYNAT(1oLVXe [TPR) 4 (DONVFL(LKXsLVXeITPX)

L

*

«

ONET
DNET
DNET
UNET
DNET
DNET
PNE T
DNET
DNET
DNE T
DNET
DNe T
DNET
DNET
ONET
ONET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DONET
DNET
DNET
DNET

ALVNAT (2eLVAsITPX) 5 DLVDATI{P2sLVXsITPX) ¢ ( (DONYFL (LKX9LVXs ITPX) #DNET

NONLKC(LKXe2)) / DONLKC (LKXs1))
CONT TNUE
CALCIILATE  LUANFD ¢ BACKHALIL VEHS.=VMT=VHT PEH ON=GDWY LINK

A-42

DNET
DNET
ONE T

111
112
113
114
115
116
117
118
119
120
121
122
123
124

125
126

127
128
129
130
131
132
133
134
13%
136
137
138
139
140
161
142
143
144
145
146
147
148

149
150

151
152
153
154
155
156
157
158
159
160
161
162
163
164
165



RUN VFRSINN 2,3 ==PSR LEVFL 29R== NTWORK

001004
polnl
001013
001014
001021

001033
00lna3

001065
001070
001073
001101
001104
ooltln
001114
oo1120

001134
001137
001147
001145
001157
001167
00121
001214
001217
001227
001234

001256
001261
001264
001272
001274
001300

661312
00132
001336
001351
001764

001377

DN

D00

TO000

NG 6n ITRX = 142
NTP = ITPX ¢ 1
NO 60 LVX = 1LV
NO 60 LKX = 1,LK
NOMVFL (LKXoLVASTTRPX)Z NOMVFL (LKXoLVAsITPX) 4 (DONVFLILKXyLVX9ITPX)®
X HACKON (LKXsLVXoNTP))
DONVMT (LKXsLVKoITPX) = DONVFL (LKAsLVX9sITPX)® NONLKC (LKX+2)
60 DONVHT (LKXsLVX9TTPX) = NONVMT(LKXsLVXeITPX) / DONLKC(LKXe1)

SUM VEHs=VMT=VHT ARRAYS =0ONGDWY FOR DAY AND COMPUTE ANNUAL

DO RO LVX = 14V
NO RO LKX = 14K
NONVFL (LKXoLVXy3) 3 DONVFL (LKXgLVXy)l) ¢ DONVFL(LKX,LVX,2)
NONVMT (LKX9LVXs3) = DONVMT (LKX9LVR91l) ¢ DONVMT (LKXsLVX,s2)
DONVHT (LKXosLVX93) 3 DONVHT (LKXoLVXyl) ¢ DONVHT (LKXsLVXy2)
NONVFL (LKXsLVXe4) 3 DONVFLILKX9LVA93) ®NUMDA
NOMVMY (LKXoLLVXea) = DONVMT (LKX4LVXy3) ® NUMDA
80 NOMVHT (LKXeLVXys) = DONVHT(LKX9LVX93) ® NUMDA
SUM ARRAYS FOR ALL LK AND ALL LV
NU RS ITPX=m],s
N0 RS LKX 314K
PO 85 LvX smleLV

06730772

DNET
ONET
DNET
ONET
ONET
DNET
DNET
DNET
DNET
UNET
DNET
DNET
DNET
DNET
DNET
ONET
ONET
DNET
DNET
DNET

DNET
ONET
DNET

NUNVFLLKXsLVYoTTPX) = NDONVFL(LKXsLVYsITPX) ¢ DONVFL(LKXsLVX9ITPX)ONET

NONVMT (LKXoLVY o ITPX) 3 DONVMT (LKX9LVY o ITPX)* DONVMT (LKX4LVXyITPX)
B85 DUNVHTILKXsLVYsTTPX)2 DONVHT (LKXsLVY s ITPX} 4 DONVHT(LKXeLVXsITPX)

NO 90 1TPX= leéb

NO 90 LVX = 1yl VY

NO 90 LKX = leLK

NDONVMT (LKY s LVXs TTPX) SDONVMT (LKY s LVXs ITPX)® DONVMT(LKXeLVXs ITPX)
90 NONVHTILKYsLVXe TTPX)BDONVHT (LKYsLVXe ITPX) ¢ DONVHT(LKXsLVXs ITPX)

CALCULATE DHRUAT=DLVDAT ARRAYS PER DAY AND ANNUAL

N0 95 NUX =142

no0 95 LVX =leLV

DBHDAT (NDXoeLVXe3) = DBHDAT(NDX9LVXs1l)

DLYNDAT(NDXoLvXe3)s DLYDAT(NDXgLVXel)

NHHNAT(NNXeLVXeg)x DBHNAT(NDX9LVXe3)
95 DLVDAT(NOXoeLVXes)s DLVDAT(NNDKsLVXe3)

DBHDAT (NOXsLVX92)
DLVDAT (NDXyLVXy2)
NUMDA
NUMDA

* 8+ &

CALCULATE ON GNWY PERCENTS AND SET  SET UP TOTAL PMT=PHT=VMT=VHT
ARRAYS

DO 100  ITPX =144
NO 100 LVX 3 1,LV

NUNPCL(1oLVRsITPX) 3 (DONPMT (LKYsLVX9 ITPX) /DONPMT(LKYoLVYsITPX)) #
ynOngi(Z-LVXOITPX)S (DONPHT (LKYsLVX9s ITPX) /DONPHT (LKY9LVYITPX)) #
ynUngI(BDLVX'ITPX)I (DONVMT (LKYoLVXe ITPX)/DONVMT (LKY sLVY,ITPX)) ®
'DUngi(vaVX’ITPX): (DONVHT (LKYoLVX 9 ITPX) /DONVHT (LKY s LVY, ITPX}) #

lnox C;g$INUE

A-43

DNET
DNET
DNET
ONET
DNET
DNET
ONET
ONET
UNET
DNET
DNET
DNET
DNET
UNET
DNET
DNET
DNET
ONET
DNET
DNET
ONET
ONET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
i86
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
2l4
215
216
217
21AR
219
220




RUM VFRSTONM 2,1 ==PSR LFVFL 29R== NTWORK

001404
onlseny
001412
001421
001430
001434

001452
00145%
001460
001463

001477
001507
001508
001514
001523
00153

001544
001551
001554
001557

001600
0016027
001608
001617
001623
0n163n
001654
001677
001708
00170c
001705

001708

001708
001705

001708

ont70%

00170%
001707

s BeNeXe}

ia s Na Bal

C

108

104

10A

NG 105 ITPX =3le4
N 10% [ VX =lel VY
NTNPHT (ITPXeLVXY
NTOPMT (TTPXeLLVX)
NTOVMT (1 TPRsLVX)
NTOVHT (I TPXsLVX)

DONPHT (LKYsLVXoITPX)
DONPMY (LKYsLVXeITPX)
DONVMT (LKYLVXeI1PX)
DONVHT (LKYoLVXs ITPX)

7ERO  OUT  DONDAT  ARRAY
NY 1né NDX=zle4

NO 1né LVX=les

NO 104  TTPX2]1,.4

NUNDAT (NDXJLVXsTTPX) = 0.0

COMPIITE ON=GUWY DATA ARRAY DONDAT(NDyLVsITP) = (49394)
Nn=z)  PMT NN=3 VMT THIS IS SUMMATION ON
Nfiz2  PHT ND=4 VAT ALL LINKS Lk

no 1n6 1TPX= lea

DO 106 LVX = 1V

DOMDAT (1ol VXeITPX) = DONPMT(LKYsLVXeITPX)

NONDAT (2L VX9 ITPX) 3 NONPHT(LKYsLVXeITPX)

NONDAT (39LVX9ITPX) 3 NOMVMT(LKYsLVX9ITPX)

NDUNNAT (49LVXe1TPX) & DONVHT(LKYsLVXeITPX)

SUM  DUNDAT ARKAY FOR aL{ VEHICLES (LV = Lvy)

NY 1n7 NDX=lye

NG 107 1ITPX3144

nU 1a7  Lvidslev

06/30/72

ONET
DNET
DNET
DNET
ONET
DNET
UNET
DNET
UNET
DNET
ONET
ONET
ONET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
ONET
DNET
ONET
DNET
DNET
DNET

NOMOAT (NDXoLVY o TTPX) = NONDAT (NDXsLVY o ITFX) DONDAT (NDX o LVXs TTPX)DNET

FMOY ALL ON=GDwAY DATA CALCULATIONS

TF (JSPRNT (b60) 4EG. 1) 60 Tn 9001
PRINT #501
PRINT 8502 + NPKHRSy MNOPHRS, NUMDA

PRINT H503
PHIMT BS54 s (NVHCAP{LVX) 4yLVX =]eLV)
PRINT B50S, ((PMVLDF (LAGLH) sLBR=193) sl A=) ,2)

PRINT H506s ((DVHOCC (L AsLB) sLR=193)sLAE]v2)
PRINT u597e (PKPCT(LVX)oLVX = 14(V)

A5n7 FORMaT (1HN.4X,sPERCENT PERSONS/DAY IN PEAK PERIOD® 42X 43F10.3)
a0l FURMAT(1H1sguXe?gHDUAL"MNDE NETWURK ANALYS1Se/7/)
AS0P? FURMAT (1HOslOX4#PEAK HRS/DAY®,FBelo6Xo20FF PEFAK HRS/DAY&# 4FR41,6X

Xe#NAYS/YReeFR. 1)

Xo SXeBVEH2# 95X 8 VEH e 3# 95X g BVEH 4% 4 /)

as504 FORMAT (1H s4Xe#VEHICLE CAPACITY®y19Xe4F10.1)
ASOS5 FORMAT (1HO 44Xy #VEHICLE

XXo#OFF PEAK®46X43F1003)

AGNA FURMAT (1HNe4Xe#VEHICLF NCCUPANCY#9BAo#PEAKRy6X ¢ 3F 1009 /9 1HOsP6X

Y4 ®OFF PEAK®96X93IF10,1)

9Nl CUNTINUE

1IF (JSPRNT (61) +EQ. 1) 60O T0 9002
PHINT H601

A~44

LOAD FACTOR® 46X 4 0PEAK® 46X e3F 10434/ 1H0,26

UNET
UNET
ONET
DNET
UNET
DNET
ONET
ONET
DNET
DNET
DNET
DNET
ONET
DNET
DNET
DNET

RS03 FORMAT (1HOslXe#A. pUAL MONE VEHICLE CHARACTERISTICS®4AXe#VEH 1 9pNE T

DNET
DNET
DNET
DNET
DNET
DNET
ONET
DNET
UNET
ONET
DNET

21
222
223
274
225
226
227
228
229
230
231
232
233
234
238
236
237
238
239
240
241
247
243
266
245
246
247
24R
249
250
251
257
253
254
255
256
257
258
259
260
2e1l
262
263
264
265
266
267
268
269
270
271
272
273
274
275



RUN VFRSTON 2.3 ==PSR LFVFL 29R~= NTWORK 06/30/72

001713
001713
0otr717
001717
001723
00173n
00173n
001734

001734
001740
001740
001743
0017644
001750
001752
001754
001777
002004
002006
002035

002035
002035
002037
002040
002041

0020642

002044

002050
002050

002054
002056
002063
002063
002064
002070
002070
002074
002074
002100

002100
002104

002140
00214n

002167

002162
002165

[ Xgl

RADT FURMAT (1H1945%,%DM QFF=GUINEWAY LINK CHARACTERISTICS#,/) UNET
PRINT 8ANDP INET

AAD?2 FURMAT (1H +46X+# (ONE=WAY TRAVEL TIME AND DISTANCE)®#,/) UNET
NO 495 VX = 1LV UNET
PRINT  KHA03 ¢ LVX DNET

RADI FURMAT (1HO910Xs#DUAL=MONF VEHICLE #413,//) DNET
PRINT H604 DNET

RANG FURMAT (JHON 912X o®# 1% el1X o828 ]1X o301 1XgR60q]) X9aSte]l1Xea68,]11Xe#T7DNET
XR9])X99R2g] 1 A9 0QBy ] [ Xo®]0®) DNET
PRINT A&05 DNET

RADS FORMAT (1HNe7Xe)0 (% MILFS MIN, %)4/) DNET
NL =(JK/10) DNET

NLC = U DNET

N0 493 NLX =1« NL ONET

JKX = NLC ¢l DNET

JKXX 3 NLC +l0 UNET
PRINT 8606 » NLCy ((DOFLKC (JgLVX9LC)sbCm192) s J= JIKXyJKXX) ONET

693 NLC = wWLC + 10 ONET
JKX = NLC +1 ONET

495 PRINT 8606 9 NLCy ((DOFLKC (JoLVXeLC)oLC=1e2) 9 J 3 JKXy JK) DNET
RAOA FURMAT (1H o1XeT393Xel0(FSeleFhelolX)e/) DNET
ADD  THIS ABOVF STATEMENT 499 S0eaet000scstesssnsstaansnocssosssDNET

9n0? CONTINUE DNET
TF (LV <EQs 1) GO TO 49R DNET

LVYY = LV » 1} DNET

GO TN 499 DNET

49R LVYY = ] DNET
BRDBERORIN SO BB ARG R G RR BB DR RO DBRBNONRBRBNRRGNGR RO RE BN REDOHGOBORE DNET

DNET

499 TF (JSPRNT (62) +EQe 1) GO TO 9003 DNET
DNET

PHINT 8701 . DNET

A70) FORMAT (1H]945X4#DUAL=MONE ON=GUIDEWAY LINK [DaTA®e//) DNET
N0 510 LvXx = 1, LVYY DNET

TF (LVA +EQe LVY) GO T0 S00 DNET
PRINT H703 y LVX DNET

A703 FUORMAT (1HO910X,®DUAL=MONE VEHICLE®y13s/) DNET
G0 T0 502 DNET

00 PRINT BR702 DNET
RT0? FORMAT (1HOs10Xe#ALL DUAL=MODE VEHICLES®,/) DNET
§07 PRINT 8706 ONET
A704 FURMAT (1H 326X #PEAK® ¢ I2X g #NFF=PEAK® 336X s#DAILY®) DNET
PRINT 8705 DNeT

A705 FORMAT (1HOe1Xe#LINK®sAX ¢ #PERSONS® s BX e #PMT @7 X e #PHT® 49Xy #PERSONS® 9 DNET
XAXo#PMT# X o #PHTHy ) ] X9 #PERSONS® o 12X o #PMT® 10X o #PHT#y /) DNET

N0 &US LKX =m]1,LK DNET

505 PRINT 87069 LKXs (DONPFL (LKXsLVXeITPX)9DONPMT (LKXsLVXoITPX) »DONDNET
XPHT (LAXoLVXsITPX)y ITPX =],43) DNET

A70/” FORMAT (1H oZX.13:2(4XvFll.OnFIZ-OoFIO.O)|4XoFl4.09F16.00F12-0) DNET

PRINT R707¢ (DONPMT (LKY,LVX,ITPX), DONPHT (LKYLVX,ITPX) 4, ITPX s1DNET
¥e3) DNET
R7T0T FORMAT (1“00IXQOTOTAL‘91‘X'FI?OOoFIO-OQlsonIZcO.FlOooolﬁx'F16-00 DNET
XF1lR2eNo/) UNET
§10 CONTINUE DNET
PRINT 870 ONET

A-45

276
277
278
279
2R0
2R1
282
2R3
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
318
316
317
318
319
320
321
322

323
324

32s
326
327
328
329
33¢0




RUN VFRSTON 2,3 =«PSK LEVFL ?9R==

002170
002174
002174
002203
002204
002210
002214
002220

002220
002224

002260
002306

002306
002312
002315
002320
00232%
002332
002337
002344

002360
002363
002366

002405
002410
002413
002416
002430

002452
002455
002460
002466
002472
002476
002501
002504

002520
002522
002523
002526
002531
002534
002546

(a2 NelsNe]

515
516

N0 525 (VX =14l VYY

IF (LVX <EfNe LVY) GO TN 515

PRINT 8703 o+ LVX
GO Tn b516

PRINT H70?
PRINT A70n4
PRINT H708

NTWORK

06/30/72

ONETY
ONET
DNET
DNET
DNET
DNET
DNET

R70R FORMAT (1HNolXy 8L INK® 97X o #VEHICLES®¢BXo8VMTH, TX s oVHT# 48X #VERICLESDONET
oo AX g ®VMTR s TA g @VHT® 9 10X 9 #VEHICLES® 9 12X 9 ®VMTH, 10X, OVHT®, /)

520
825

9no3

2

110

115

120

NOU 520 LKX =3 },LK

PRINT 8706 o+LKX, (DONVFL (LKXeLVXsITPX)e DONVMT
XDONVHT (LKXoLVX,ITPX)

s ITPX = 143)

PRINT 8707+ (DONVMT (LKYsLVXsITPX)

X193)
CONTINUE

BEGIN OFF=GUIDEWAY

N0 2 JKX = 1l,y150
NO 2 LVX 3 194

NO 2 ITPX = 144
DOFPHT {JKXsLVXs TTPX)
DOFPMT (UKXosLVXy ITPX)
NOFVFL {JKXsLVXs TTPX)
NOFVHT(JUKXsLVX4 ITPX)
DOFVMT (UKXKeLVXy ITPX)

DATA CALCULA

00
0,0
0.0
000
0.0

DNET
DNET

(LKXoLVX9ITPX) s DNET

DNET

v DONVHT (LKY,LVXsITPX) , ITPX=ONET

TIONS

CALCULATE OFF GDWAY 1=wAY TRAVEL YTIME IN HOURS

DO 110 JKX = 1,JK
DO 110 LVX 3 1,.LV

DOFLKC (JKX9LVXe3) = DOFLKC(JKX9LVXe2) / 60,0
CALCULATE OFF GDWAY PMT=PHT

NO 115 ITPX =1,2
DO 115 LVX = 1,0V
Do 115 ykX = 14k

PER LINK

DOFPMT (JKXsLVX s TTPX)® DOFPFL (UKXoLVXoITPX)® DOFLKC (JKXoLVXs])
DOFPHT (UKX s LVX o TTPX)® ROFPFL (JKXsLVXsITPX)® DOFLKC (JKXgLVXy3)

SUM_AHRAYS FOR DAILY

NO 120 LVX =l,LV
DO 120 JKX =]4JK

AND COMPUTE ANNUAL

DOFPFL (JKXsLVXy3) 3 DOFPFL(JKXsLVX91l) ¢ DOFPFL (JKXsLVX92)

DOFPMT (JKXyLVXy3) = DOFPMT(JKX9LVXel) ¢ DOFPMT(JKXoLVXy2)
DOFPHT (JKX9oLVX93) 3 DOFPHT(UKXsLVX91) ¢ DOFPHT (JKXsLVX92)

DOFPFL (JKXsLLVXe4) = DOFPFL (JKX9LVXy3) ® NUMDA

DOFPMT (JKXsLVXss)m DOFPMT (UKXoLVX93) ® NUMDA

DOFPHT (JKXyLVXss4)a DOFPHT (UKXsLVXe3) ® NUMDA

SUM  ARRAYS FOR ALL JK AND ALL LV
JKY 8 JKe]
LVY = LVe]

N0 125 1ITPX =1,4
DO 125 JKX 3 1,JUK
DO 125 LVX = 1,LV

DOFPFL (JKXsLVYs ITPX) = DOFPFLUJKXsLVY s ITPR) ¢ DOFPFL (JKXoLVXyITPX)

BERGREBORRBRVDOARRRVBRNBRREROD

DOFPMT(JKXoLVY s TTPX) = DOFPMT (JKXsLVYsITPX) ¢DOFPMT (JKX oL VX s ITPX)

A-46

DNET
DNET
DNET

DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
ONET
DNET
DNET
DNET
DNET
DNET
ONET
DNET
DNET
DNET
DNET
DNET
DNET
DNET

DNET
DNET
ONET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET

33
332
333
334
335
336
337
338
339
340
341
342
343
344

345
346

347
348
349
350
351
3s2
353
354
385
356
357
358
359
360
361
362
363
364
365
366
367
36g

369
370

371
372
373
374
375
376
3717
378
379
380
381
382
383
384
385



RUN VERSION 2,3 ==PSR LEVEL 298-~ NTWORK

002555
002577
002602
002605
002610
002622

002644
002647
002652
002655

002702
002705
002710
002713

002733

002747

002757
002762
002765
002770

003004
003016

003026
003031
003034
003037

003051
003061

003103
003106
003111
003117
003124
003127

003132
003136

003152
003155
003160
003163
003175
003205

o000

125 DOFPHT (JKXoLVYyITPX)® DOFPHT (JKXsLVY s ITPX) ¢DOFPHT (JKXsLVEs ITPX)
DO 126 ITPX=),y4
DO 126 LVXs]loLVY
DO 126 JKX=m]yJK
DOFPMT (JKYsLVXoITPX)= DOFPMT(JKYsLVX9ITPX) e DOFPMT (JKXsLVXs ITPX)
126 DOFPHT (JKYoLVXsITPX)® DOFPHT (JKYoLVXs ITPX) e DOFPHT (JKXoLVXsITPX)
CALCULATE NO. OF OFF=GDWY LOADED VEHS. PER LINK JK
DO 135 ITPX=],2
DO 135 JKX =]1,JK
DO 135 LVX =),V
135 DOFVFL (JKXsLVXyTTPX)® DOFPFLAJKXsLVXsITPX) / DVHOCC(ITPXsLVX)
CALCULATE BACKHAUL VMT=VHT FOR ALL OFF=GDWY LINKS
DO 140 ITPX=},2
DO 140 LVX=loLV
DO 140 JKX=m]yJK
NBHDAT(3¢LVXy ITPX) = DBHDAT(3sLVXsITPX)+ (DOFVFL (JKXsLVX,ITPX) @
X BACKOF (JKXoLVX9ITPX) ® DOFLKC(JKXo¢LVX9]1) )
DBHDAT (49LVXsITPX) = DRAHDAT (49LVXeITPX) ¢ (DOFVFL(JKXsLVXsITPX) &
X BACKOF (JKXoLVXsITPX) ® DOFLKC(JKX9LVX93) )
140 CONTINUE
CALCULATE LOADED VEHe VMT=VHT FOR ALL UFF=GDWY LINKS
DO 145 ITPX =],2
DO 145 LVX =1,V
DO 145 JKX =&],UK
DLVDAT(3sLVX9eITPX) sOLVDAT(IsLVXsITPX) ¢ (DOFVFL (UKXsLVXyITPX) #
X DOFLKC (JKXoLVX91l) )
DLVDAT (4¢LVXsITPX) ® DLVDAY (4sLVXeITPX) ¢ (DOFVFL (JKXsLVXeITPX) @
X DOFLKC(JKXsLVX93) )
145 CONTINUE
CALCULATE LOADED +BACKHAUL VEHS=VMT=VHT PER OFF=GDWY LINK
DO 150 ITPX=],? .
DO 150 LVX =m],LV
DO 150 JKX =] ,UK
DOFVFL (JKXsLVXs ITPX)® DOFVFL (JKXsLVXsITPX) e (DOFVFL (JKXsLVXsITPX)
X ® BACKOF (JKXyLVXyITPX) )
DOFVMT (UKXsLVXeYTPX) = DOFVFL(JKXsLVX9 ITPX)® DOFLKC(JKXsLVXs1)
150 DOFVHT (JKXeLVXsITPX) = NOFVFL (JKXsLVX9ITPX)® DOFLKC (JKX oL VX0 3)
SUM OFF=GDWY VEW=VMT=VHT ARRAYS FUR DAILY ANp COMPUTE  ANNUAL
00 155 LVX =],eLv
DO 155 JUKX ®1sux

DOFVFL (UKX LVX,3)® DOFVFL (JKX,LVXy1) # DOFVFL (JKXy4LVX42)
DOFVMT (UKXsLVX93)m DOFYMT (JKXsLVX9l) ¢ DOFVMT (UKXsLVXe2)
DOFVHT (JKX4LVX3)m DOFVHT (JKXoLVXy1) ¢ DOFVHT (JKX4LVKe2)
DOFVFL (UKXsLVXsa)m DOFVFL (UKXoLVX93) @ NUMDA
DOFVMT (UKXsLVXoa)m DOFVMT (UKX9LVX93) ® NUMDA

155 DOFVHT(JKXeLVXea)m DOFVHT (JKXoLVX93) # NUMDA

SUM ARRAYS FOR ALL JK AND ALL LV

DO 160 ITPX = 1,4

DO 160 JKX =], JK

DO 160 LVX =],Lv

NOFVFL (JKXoLVY o ITPX)m DOFVFL (JKXoLVYoITPX) o DOFVFL (JKXoLVX,y1TPX)

DOFVMY (JKXoLVY s ITPX) & NOFVMT (JKXoLVY e ITPX) ¢ DOFVMT (JKXoLVXs ITPX}
160 DOFVHT (UKX9LVYoITPX) = DOFVHT (JKXsLVYsITPX) e DOFVHT (JKX9LVXs ITPX)

A-47

06/730/72

DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNEY
DNET
DNETY
DNET
DNET
DNET
DNET
ONET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET

DNET’

DNET
DNET
DNET
DNET
ONET
ONET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
DNET
ONET

386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
4064
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
42%
426
427
428
429
430
43]
432
433
434
438
436
437
438
439
440




003227
003232
003235
003240
003252

003274
003277
003302
003310
003314
003316

003331
003334
003337

003354
003347

003402

003415
003422
003425
003430
003440
003447
003456
003465

003472
003475
003500
003511
003515
003521

003537
003542
003545
003563
003566

OO0

OO0

[eNeXeNeXe]

165

170

175

180

200

390

RUN VERSTON 2,3 ==PSR LEVEL 29A-- NTWORK 06/30/72
DO 165 ITPX=144 DNET 441
DO 165 LVX & 1,LvY DNET 462
DO 165 JKX 3 1,JK DNET 643
DOFVMT (JKY o LVX y ITPX ) SDOFVMT (JKY sLVX o ITPX) ® DOFVMT (UKXoLVXoITPX)  ONET 444
DOFVHT (JKYoLVXo ITPX) = DOFVHT (JKYsLVX9ITPX) s DOFVHT (JKXsLVKsITPX) DNET 645

DNET 446
CALCULATE DBHDAT = DLVDAT ARRAYS PER DAY AND COMPUTE ANNUAL ONET 447

DNET 448
DO 170 NDX =3,4 DNET 449
00 170 LVX sl,Lv DNET 450
DBHDAT (NDXoLVXy3) =DBHDAT (NDXsLVXs1) ¢ DBHDAT (NDXsLVXs2) DNET 45}
DLVDAT (NDXoLVX9¢3) mDLVDAT(NDXyLVKs1) & DLVDAT (NDXsLVXs2) DNET 452
DBHDAT (NDXsLVXy4) = DBHDAT (NDXoLVX93) ® NUMDA DNET 453
DLVDAT (NDXsLVX94) = DLVDAT(NDXsLVXs3) ® NUMDA DNET 454

DNET 455
CALCULATE OFF=GDWY PERCENTS NAND TOTAL PMT-PHT=VMT=VHT ARRAYS DNET 456

ONET 487

DNET 458
DO 175 ITPX=l,4 DNET 459
DO 175 LVX sl,Lv DNET 460
DOFPC1(1sLVXs ITPX) = (DOFPMT(JKYsLVXs ITPX)/ DOFPMT (JKYoLVYs ITPX)ONET 461
X ) ® 100, DNET 62
DOFPCL(2sLVX+ITPX) & (DOFPHT(JKYsLVXeITPX) /DOFPHT(UKYsLVYoITPX)) ONET 463
X ® 100, DNET 464
DOFPCI{3sLVXsITPX) = (DOFVMT (JKYsLVXsITPX) /DOFVMT (JKYsLVYsITPX)) DNET 465
X # 100, ONET 466
DOFPC] (4sLVXsITPX) = (DOFVHT (JUKYoLVXoITPX) /DOFVHT (UKYsLVYsITPX)) DNET 667
X #7100, DNET 468
CONTINUE ONET 469
DO 180 ITPX=m],s DNET 470
DO 180 LVX =1,LVY DNET 471
DTOPHT (ITPXoLVX) & DTOPHT (ITPX4LVX) & DOFPHT {JKY{LVXosITPX) DNET 472
DTOPMT (ITPX4LVX) = DTOPMT(ITPX4LVX) & DOFPMT(JKY,LVXsITPX) DNET 473
DTOVMT (ITPXoLVX) = DTOVMT (ITPXoLVA) ¢ DOFVMT (JKYoLVXoeITPX) DNET 474
OTOVHT (ITPXsLVX) = DTOVHT(ITPXsLVX) + DOFVHT (JKY,LVXsITPX) DNET 475
CONTINUE ONET 476

ONET 477
END ALL OFF= GUIDEWAY CALCULATIONS DNET 478

ONET 479
COMPUTE ON¢OFF GDWY VMT=VHT FOR ARRAYS DBHDAT = DLVDAT ONET 480

ONET 481
DO 200 ITPX =],4 DNET 482
DO 200 LVX =1,V ONET 483
DBHOAT{SsLVXsITPX)® DBHDAT (1sLVXsITPX) o DBHDAT(3sLVXsITPX) DNET 484
DBHDAT(6¢LVAoITPX) = DBHDAT (29LVXe LTPX) + DBHDAT (4sLVXsITPX) DNET 485
DLVDAT{SyLVXsITPX)® DLVDAT(1sLVXsITPX) & DLVDAT(3¢LVXs ITPX) DNET 486
DLVDAT (69LVX9ITPX)® DLVDAT (29LVXsITPX) + DLVDAT(4sLVXsITPX) ONET 487

DNET 488

ONET 489
DO 390 ITPX=1,3 DNET 490
DO 390 LVXsloelLV DNET 491
DVTRIP(ITPXoLVX)aDPTRIP (ITPXsLVX) /DVHOCC (ITPXsLVX) DNET 492
DO 400 LVXmlsLV DNET 493
DPTRIP(3sLVX)=DPTRIP (1sLVX) sDPTRIP (2,LVX) DNET 494
DVTRIP(3+sLVR)@DVTRIP(1sLVX) ¢DVTRIP (2sLVX) DNET 495

003573

A-48



003576
003600
003610
003613
003616
003624
003636
00364}
003646
003650
003653
003663
003666
003671
003706
003711
003714

003724
003736
003741
003746
003750
003753
003763
003766
003771
003777
004012
004015
004020
004026
004033
004040
004053
004056
006061}

004075
004107
004121

004133
004140
004143
004146
004151
004154
004157
006162
004165

400

410

420

430

440

450

460

470

480

RUN VERSION 2,3 ==PSR LEVEL 298=- NTWORK 06/30/72
DPTRIP (49LVX)=DPTRIP (39LVX) #NUMDA ONET 496
DVTRIP (49LVX)=DVTRIP (3,LVX) #NUMDA DNET 497
DU 410 ITPX=1,2 ONET 498
DO 410 LVXsloLV DNET 499
TOVOLY (ITPXsLVX¢1)SDVTRIP (ITPXoLVX) SDVDLAY (I1TPX,LVX) ONET 500
TOVOLY(ITPX9sLVXe2)mTOVOLY (ITPXsLVA9e1) /6040 DNET 501
DO 420 LVX=m)lyLV DNET 502
TOVDLY(39LVX91)aTOVOLY (19LVX91)*TOVDLY (29LVXy1) DNET 503
TOVDLY (49LVXe1)mTOVOLY (3¢LVX9s1) ®*NUMDA DNET 504
TOVDLY (39LVX92) mTOVOLY (39LVX91)/6V,0 DNET 505
TOVOLY (49LVX9e2)sTOVOLY (49LVX91) /60,0 ONET 506
DO 430 ITPXs],2 ONET S07
DO 430 LVX=mlsLV DONET So08
OPDLYI (ITPXoLVX)®mDVDLAY (ITPXsLVX)/DVHOCC(ITPXosLVX) DNET 509
DO 440 ITPXm],2 DNET S10
DO 440 LVXmlyeLV ONET 511
TOPDLY (JTPX9LVX¢1)mOPTRIP(ITPX4LVX)® (DPOLYO (ITPX,LVX) & DNET S12

XDPOLYI(ITPXoL VX)) DNET 513
TOPDLY (ITPXoLVX92) sTOPDLY (TTPX9LVX91) /6040 DNET 514
DO 450 LVX=mlsLV ONET 515
TOPDLY (39LVXe1)mTOPDLY (1eLVXs1)e TOPDLY(2eLVXs1) ONET S16
TOPDLY (49LVXy1)mTOPDLY (39LVXs1) #NUMDA DNET 517
TOPDLY (39 VX92)wTOPDLY (3sLVXs1) /60,0 ONET 518
TOPDLY (4sLVX92) aTOPDLY (49LVX91}/6040 DNET 519
DO 460 ITPXm=l,4 DNET 520
DO 460 LVXsl,Lv DNET 521
DADPHT (ITPXoLVX)aDTOPHT (ITPXoLVK) ¢TOPDLY (ITPXsLVXs2) DNET 522
DADVHT (ITPX9LVX) 8DTOVHT (TTPXoLVX) ¢ TOVDLY (ITPXsLVX+2) ONET 523
D0 470 ITPX=},3 DNET 524
DO 470 LVX=m)sLV DNET 525
DAVPTL (ITPXoLVX)#DTOPMT (ITPXsLVX) /DPTRIP(1TPXosLVX) DNET 526
DAVVTL(ITPXyLVX) aDTOVMT (ITPXsLVX) Z/DVTRIP(ITPXsLVX) DNET 527
DAVRTY (ITPXsLVX)=DADPHT (ITPXsLVX) Z/DPTRIP (ITPXoLVX) ONET 528
DAVVTT (ITPXoLVX)=DADVHT (ITPX4LVX) /OVTRIP(ITPX,LVX) DNET 529
DO 480 ITPX sl,4 ONET 530
DO 4B0 LVX =),LVY DNET 531
DONPC2 (1sLVXsITPX)m (1,0=(DOFPMT(JKYsLVX9ITPX)/DTOPMT (ITPX,LVX)) ) DNET 532

X 100, DNET 533
DONPC2(2+LVXeITPX)®  (140=(DOFPHT(JKYsLVXsITPX)/DTOPHT (ITPXoLVX)))ONET 534

X *100. DNET 535
DONPCZ(3sLVXsITPX)® (1,0« (DOFVMT (JKYsLVXs ITPX) /DTOVMT (ITPXoLVX))) ONET 536

X *100, DNET 537
DONPC2(4sLVXoITPX)® (140=(DOFVHT (UKYsLVXeITPX)/DTOVHT (ITPX,LVX)))DNET 538

X 100, DNET 539
CONTINUE ONET 540
SMRYDT ( 829MM) = DADPHT(3,1) ONET 541
SMRYDT ( 849MM) = DADVHT(3,1) DNET 542
SMRYDT ( B64MM) = DADPHT (4,1) DNET 543
SMRYNT ( BByMM) = DADVHT (441) DNET 544
SMRYDT ( 90sMM) = DADPHT(3,2) DNET 545
SMRYDT ( 92eMM) & DAOVHT(3,2) DNET 546
SMRYDT ( 949MM) & DADPHT (442) ONET 5647
SMRYDT ( 969MM) = DADVHT (4,2) DNET 548
SECTION D CONTROLLED BY PARCK3(4) ONET 549

DNET 550
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06/30/72

RUN VERSION 2,3 =-PSR LEVEL 29R=- NTWORK
004170 IF (JSPRNT (63) .EQ, 1) GO TO 9004 DNET
004172 PRINT 8801 DNET
004176 AR01 FORMAT (1H1+45X,®DUAL=MODE OFF=GUIDEWAY LINK DATA®s//) ONEY
006176 NO 560 LVX = 1, LVYY ONET
004202 IF (LVX ¢EGe LVY) GO TO S30 DNET
004204 PRINT 8703 » LVX DNET
004211 GO TO 532 ONET
004212 S30 PRINT 8702 ONET
006216 532 PRINT B704 DNET
004222 PRINT 8705 DNET
004226 D0 535 JKX = 14JK ONET
004232 535 PRINT B706 » JKKy (DOFPFL (JKXeLVXeITPX)y DOFPMT (JKX,LVX,ITPX) 4ONET
XNOFPHT (JKXsLVXoITPX)y ITPX = 193) DNET
004266 G40 PRINT 8707 » (DOFPMT (JUKYysLVXedTPX)s DOFPHT (JKYsLVXeITPX), ITPX=DNET
X1¢3) DNET
004314 PRINT 8801 ONET
004317 DO 550 LVK ® 1, LVYY DNET
004323 IF (LVX 4EQs LVY) GO TH 543 ONET
004325 PRINT 8703 » LVX DNET
006332 GO TO S4é ONET
004333 543 PRINT 8702 DNET
004337 544 PRINT 8706 ONET
004347 PRINT 8708 DNET
004347 DO S48 JKX =14JK DNET
004353 548 PRINT 8706 y JKX o (DOFVFL (JKXeLVXsITPX) s DOFVMT (JKXsLVXsITPX)s ONET
XDOFVHT (JKXsLVX,ITPX) sITPX = 1¢3) ONET
006407 550 PRINT B707s (NDOFVMT (JKYsLVXyITPX)s DOFVHT (JKYsLVXsITPX), ITPX=DNET
X1¢3) DNET
004435 9004 CONTINUE DNET
c DNET
c DNET
004435 IF (JSPRNT (64) .EQ. 1) GO TO 9005 DNET
004437 PRINT 8805 ONET
006443 AROS FORMAT (1H],45X,#DUAL=MODE NETWORK SUMMARY DATA®,//) DNET
004443 PRINT 8806 ONET
004467 8RO6 FORMAT (1H0+54X9ON=GUIDEWAY® /) ONET
006447 PRINT 8807 ONET
006453 AROT FORMAT (1HQ92K,#TEMPORAL DM VEHo#y12X,@PMTa,6X,0PCTs OF#,10X,aPHONET
xr».axorpgr. OF#910Xs#VMT#y5X9#PCTe OF %9 10X #VHT® 45X ¢8PCTs OF®) DNET
004453 PRINT A808 ONET
004457 RROB FORMAT (1H 93X, #PERIOD®s14Xe4 (17Xe#ALL VEH,®) /) DNET
004457 DO 570 ITPX = 16 DNET
004463 PRINY 8810 s HYTP (1TPX) DNET
004470 AR10 FORMAT (1H0s1A10) DNET
006470 DO 560 LVX = 1,4LV ONET
004474 560 PRINT 8812 sLVX, DONDAT(1sLVXsITPX)y DONPCI(1sLVXsITPX) , DNET
X DONDAT(2sLVXeITPX)s UONPCL(2+LVA9ITPX) s DONDAT(3sLVXsITPX) o UNET
X DONPC1(3sLVX9ITPX)y DONDAT(49LVX91TPX)y DONPC1{49sLVXsI1TPX) ONET
004540 AR12 FORMAT (1H091BXyI1295X94(F15,00FB84242X) ) ONET
004540 IF (LV +EQs 1) GO TO 570 ONET
0045642 PRINT BB13 s (DONDAT(NOsLVYITPX) yND=1s4) ONET
004556 BB13 FORMAT (1HO914X,#TOTAL® 46X 94 (F15,04% 100,00 #)) DNET
004556 570 CONTINUE DNET
004561 PRINT 8805 ONET
004564 PRINT 8815 DNET
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551
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0
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592
593
594
595
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597
598
599
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601
602
603
604
605



RUN VERSION 2.3 =<=PSR LEVEL 298== NTWORK 06/30/72

006570 RR1S FORMAT (1HQ954Xs#OFF=GUTDEWAY® /) DNET 606
004570 PRINT 8807 DNET 607
004574 PRINT 8808 DNET 608
006600 N0 590 ITPX = 1,4 ONET 609
004604 PRINT 8810 s HITP (ITPX) DNET 610
004611 DO 580 LVX & 1LV DNET 611
004615 580 PRINT 8812 » LVXy DOFPMT (JKYsLVXsITPX)s DOFPC] (1sLVXsITPX) s DOFDNET 612
XPHY (JKYsLVX2ITPX)s DOFPC1 (29LVXeITPX) o DOFVMT (JKYsLVX+ITPX) » ONET 613

XDOFPCL (3sLVX9ITPX)y DOFVHT(JUKYsLVXs ITPX) sDOFPC] (4sLVXsITPX) DNET 614

006671 IF (LV «EQ, 1) GO TO 599 DNET 615
004673 PRINT 8813 o DOFPMT (JKYsLVYsITPX)y DOFPHT (JKY,LVY,ITPX) , DOFVMONET 616
XT (JKYsLVYSITPX) y DOFVHT (JKYsLVY,ITPX) DNET 617

004720 590 CONTINUE DNET 618
¢ ONET 619

004723 PRINT 8805 DNET 620
004726 PRINT 8818 DNET 621
004732 RR1B FORMAT (1HO0950Xs#ON AND OFF GUIDEWAY®e/) ONET 622
004732 PRINT 8819 ONET 623
004736 ARL19 FORMAT (1H092X,#TEMPORAL ~ OM VEH.#y12Xy#PMT® 46X, #PCT, ON% 9] 0Xo®PHONET 634
XT#4SXo#PCTs ON®y10Xo#VMT#5Xs#PCTe ON® 9 10X, #VHT® ,5X, #PCT, ON®) ONET 625

004736 PRINT 8820 DNET 626
004742 BR20 FORMAT (1H 93Xs#PERIOD®s14X 4 (17X s#GUIDEWAY®) 4 /) DNET 627
004742 DO 600 ITPX = 1,4 ONET 62A
004746 PRINT 8810 » HITP (ITPX) DNET 629
004753 DO 595 LVX & 1,LV DNET 630
004757 595 PRINT 8812 4 LVX 4 DTOPMT (ITPXsLVX)e DONPC2 (14LVX+ITPX)s DTOPHTONET 631
X({ITPXsLVX) » DONPC2 (24LVXsITPX) s DTOVMT (ITPX,LVK)s DONPC2 (3,LVONET 632

XXsITPX) o DTOVHT (ITPX,LVX) y DONPC2 (&4LVXsITPX) DNET 633

005023 IF (LV «EQ. 1) GO TO 600 ONET 634
005025 PRINT 8821, DTOPMT(ITPXsLVY) 9DONPC2(1sLVYsITPX)s DTOPHT(ITPXoLVY) sDNET 635
X DONPC2(2+LVYyITPX) s DTOVMT(ITPXsLVY)s DONPC2(34LVYs1TPX) , DNET 636

X DTOVHT(ITPXsLVY) o DONPC2(64sLVYs]TPX) ONET 637

005061 RR21 FORMAT (1HOs14X,#TOTAL® 96Xy 4(F15¢09FBe292X)) DNET 638
005061 600 CONTINUE DNET 639
005064 PRINT 8900 DNET 640
005067 8900 FORMAT (1H1+50Xs% DUAL=MODE RACKHAUL DATA #4//) UNET 661
005067 PRINT 8901 ONET 642

005073 R901 FORMAT (1HO0.3X,#TEMPORAL VEHICLE®y 12Xy @ON=GUIDEWAY#420X ¢ #0FF=GUIDNET 643
xDEwAv*.ZGx.GTOTALG/.lH.ax.OPERIOD'.9x.2(lZXvOVMYO.12x.~vHr~).17x DNET 644

Xo®VUMT# 414X s#VHT®, /) DNET 645
005073 DO 892u ITPX =],4 DNET 646
005077 PRINT 8810+ HITP(ITPX) DNET 647
005104 N0 RQ20 LVX =1,V DNET 648
005110 PRINT 8915y LVX, (DBHDAT(NDXsLVKsITPX) yNDXa],6) DNET 649
005126  A915 FORMAT (IHO919X¢1242(F17.04F1340) sF2000sF1740) DNET 650
005126 A92n CONTINUE DNET 661
005133 PRINT 8925 ONET 652
005136  R925 FORMAT (//y1H +50Ks# DUAL=MODE LOADED VEHICLE DATA®e//) DNET 653
005136 PRINT 8901 DNET 654
005142 DO 8930 ITPX =],4 DNET 655
005146 PRINT 8810y HITP (ITPX) ONET 656
005153 DO B930 LVX =l4|V DNET 657
005157 PRINT H91S 4LVXy (DLVDAT (NDXoLVAyITPX) sNDX =14g) DNET 658
00517% R93n CONTINUE DNET 659
005202 9005 CONTINUE ONET 660
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RUN VFRSINN 2.3 ==PSR LEVEL 29A== NTWORK 06/30/72

¢ ONET 661
(o} DNET 662

005202 IF (JUSPRNT (65) LEQ. 1) GO TO 006 ONET 663
005204 PRINYT B8R2? DNET 664
005210 RA22 FORMAT (1H1+50X4#DUAL=MONE TRIP DATA #4//) DONET 665
005210 PRINT R823 ONET 666
005214 AAZ3 FORMAT (1HN+3X+#DUAL=MONE TRIP DELAYS ®) DNET 667
005214 PRINT B8R2s DNET 668
005220 RA24 FORMAT (1HN9l0Xs#DM VEHICLE®,9Xy#PERSON DELAY®, }BXy#PERSON DELAY®UNET 669
XolAXy®VEHICLE DELAY®4/91H 430Xe#0UT OF VEH,9,20X#IN VEH,%,/) DNET 670

005220 PRINT 8825 DNET 671
005224 AR2S FORMAT (1H 928X 3 (#PEAK® 47X #0FF=PEAK®y11X) ) DNET 672
005224 PO 61U LVX m],LV DNET 673
005230 A1n PRINT BR26 » LVXe (DPOLYO (ITPXsLVA)pITPX=142)s (OPDLYI (ITPXeLVX)DNET 674
XoITPX ®142) » (DVOLAY (ITPX,LVX}y ITPX =m],42) DNET 67%

00527 RR26 FORMAT (1HN916XeT39BXe3(FH6e197X9FbalellX) ) DNET 676
c ONET 677

o DNET 67R

00527 PRINT BA27 ONET 679
005274 RRZ27T FORMAT (1HO0e//¢3Xe®#DUAL=MODE ADJUSTED PHT « VHT (INCLUDES DELAYSDNET &80
X)y#ye//7) DNET 681

005274 PRINT BAZ2R DNET 682
005300 AR2A FORMAT (1H +5Xo8NM VEHICLE® 15X #PEAK® 920K e 0OFF =PEAK® 9] 7X 9 #NATLY® s ONET 683
XP3X s #ANNUAL ® ) DNET 684

005300 PRINT 8829 DNET 685
005304 ARAR29 FORMAT (1HO 15X 0 (10Xe#PHTR 10X e OVHT®) 9 /) DNET 686
005304 NO 620 (VX =],LV UNET 687
005310 A20 PRINT  HA3N ¢ LVX (DADPHT (ITPXGLVX) sDADVHT (ITPXyLVX) + ITPX 3DNET o688
X194) DNET 6R9

005334 RA3N FORMAT (1HNeTXeT3s7XeBF13,0) ODNET 690
o UONET 69)

(o} DNET 692

005334 PHINT HR3? DNET 693
005337 RR3? FORMAT (1H)y3X,aNUAL=MONF PERSON = VEHICLE TRIPS #4//) ONET 694
005337 PRINT HA2R UNET 695
005343 PRINT AR34 DNET 696
005347 RA34 FORMAT (1H s16Xe4(TXosPFRSON® 46Xy OVEHICLE®) /) DNET 697
005347 nU  A3u  LVR 3].LV UNET 6983
005353 630 PRINT HH30 4LVX (DPTR!P(ITPX.LVX).DVTRIP(ITPX.LVX).ITPX =194) ONET 699
¢ DNET 700

[of DNET 701

005377 PRINT 8836 DNET 702
005402 AR3A FORMAT (1HNs3XeeDUAL=MONE AVERAGE TRIP LENGTH TRIP TIME @,/7/) DNET 703
005407 PRINT ®8B37 DNET 704
005406 RR3IT7 FURMAT (1HNy3Xa8DM® 46X s #TEMPORAL®y ] 1Xs®#TRIP LENGTH (MILES/TRIP)®#, DNET 70S
X16Xe#THIP TIME (HOURS/TRIP)#e/y1H s 1Xe®VEHICLE® 96X 4 #PERIOD®, ) ONET 706

005406 PRINT HA3A8 DNET 707
0056412 RRIAR FORMAT (1H 132X #PERSON® ¢ RX g #VEHICLE® 920Xy #PERSON® 4 TX y# VEHTCLE# /) DNET 108
005417 NU 680 LVX 3 14V DNETY 709
005416 PRINT HAGD o LVX ONET 710
005423 AR4N FORMAT (1HNy3X413) DNET 711
005423 N0 640 [TPX 3 1,3 DNET 712
005427 640 PRINT RB42 » HITP(ITPX)s DAVPTLIITPRyLVX), DAVVTLLITPXGLVX) UNET 713
XDAVPTT (ITPXoLVX) 4 DAVVTT (ITPXsLVRX) DNETY 714

005455 AR4? FURMAT (1H -lux.lnlo.IOX.Fln-?'Ax-f10.2.lbx-Flo.aoax.Flo.Z./) DNET 715
RUN VFRSTON P43 ==PSKR LEVFL ¢9Re= NTWURK 06/30/772
005458 A5N CONTTINUE DNET 716
005460 900A COMTINUE ONET 717
005460 RETUKRN ONET 718
005467 END UNET 719



RUN VFRSTON 2,3 ==PSR LEVFL 29Rew

NTWORK

PROGRAM LENATH INCLIDING I/0 A

034401

FUNCTTON ASSIGNMENTS

STATEMENT ASSIANMFENTS

1 - 0Nn0na&s 2 -
In = 000130 15 -
35 = 000157 4y -
55 - nNONT76 60 -
71 - 000476 75 -
as = 0n0l11A7 Sv -
1n4 - 0NN14A3 1u% -
110 = N023h6 115 -
126 - 002627 135 -
150 = 0n3ns) 1585 -
170 = 0n33A 17% -
399 = 0n3545 400 -
430 = NN3671 44y -
470 - 004040 480 -
49R - AN2041 499 -
505 = 0n21na 510 -
520 - nN2?P74 525 -
535 - 0n4232 S4p -
548 - 0Nn4353 550 -
580 - nN461IS 990 -
610 - 0pnS23p 620 -
65n - 005455 8591 -
8504 - 005535 85905 -
8601 ~ 0NSHAT 8602
865 - 005623 8646 -
8703 <. nSh4s 8714 -
8707 - 005710 8708 -
8An6 - 005761 BHy? -
Ha -
BE - owmenls sk -
8R23 . qgn6l40 BE24 =
8827 = nn617% HEB2H -
8A32 - 0n6227 B34 -
B883AR - N0ARPTO R84y -
8901 - nNn6n77 831§ -
8930 - 0NnS175 9001 -
9nys ~ NN44I5 9005 -
BLOCK NAMES ANN LENGTHS
RDO1 - 0nniny RDR -
MM - 000001
VARTARLE ASSIGNMENTS
ASSRAT = 0n0264CN2 AUTOCH =
DACRAT « nP1622CNn2 BADPHT =

AN VEREIAN 2,7 maPSK

HEFFERS

nn2344 3 -
000175 20 -
000604 45 -
N01043 65 -
000477 77 -
nn1234 95 -
001436 106 -
002430 120 -
002655 140 -
nn3136 160 -
nn3415 180 -
003600 410 -
003724 450 -
004133 493 -
nn2042 500 -
002162 51% -
n02260 530 -
004266 543 -
004407 560 -
004720 595 -
005310 630 -
005503 RS502 -
n05543 B506 -
005576 8603 -
ne5630 8701 -
0nN5656 8705 -
no5720 ABo1 -
005765 8808 -

6 RB1S -
706082 ABN
nne14sS 8825 -
nw6205 RA29 -
006235 8836 -
006300 R8R42 -
nne11’ RS20 -
001705 9n02 -
005202 9nne -

n34004 ova23 -

n21415C02 HACKNF =
n34062 DADVHT =

LEVEL 298ae NTwORK

000111
000225
u00e31
000326
V005446
0601300
001531
u02504
vo2747
V0320%
003465
003624
(03753
001777
002064
002204
004212
004333
004474
004757
005353
005511
(0555%
v0S604
005635
005664
005744
0oéeon3

006027
006064

006163
vue216
006243
006303
v05126
002035
005460

020631

031470Co2
u34l02

08/30/72

Dinegl = Ml UAVSTL - 510152 DAVYIT - U316 ORWDAT - g090YIC0)
UENCEM - ANORTACN? UFARE « .13704C07 DALKST « Q10630C62 UBORC 033780C02
Quehiy T hnonsacnz DINT - ng0136CO1 DLIFE - 000120C0) ULNCAP - appezeces
OLVOAT ~ AN027ICAY LMAINT = 70021)C07 OWvLOF - 021306702 ONOjSE - 000274C02
UNmyse = ANOPEICH? DUFLRC « 126762607 ONFAC] = 03aeZ  DOFRFL - e22222c02
DOFAMT - n1g17y FEMT = 006383 ONFVFL - 024413 DOFYNT ~ 080311C03
UOFYMT - nASORICHI LUNUAT = S3e282  DOMLAC < 10830C02 DONRC - 033542
YONPCD - AYIAAZ LUNPFL - AOIA10CO? DONPNT = 018273 powpMT o 006353
OUNVEL - 244171 UUNIMT = 500331COY DONYNT < 011611C0D DPCYEN = 021434202
OSDLY - aN1742  LwiL¥n = 121271C07 NRANRF ~ 020011C02 DRRWAF = 016546002
UBTRIE o 21287CAZ UTUPAT - 434202  NTOPMT - 000021C03 UTOWWT - 934226
UTOvAT - anOnesCn) UIMNPC - [113633€07 DVDLAY - 421301C02 DynCAR o 000812¢02
Semlor T NA0NIICA2 LwenCC - n3ITA2  DVNSUC = 080223C02 LYMOC - 080393C0s
Duntor - n21812002 DVOBUC « 13)30)CO2 IVIRIP = 000001C03 DwAYCC o 000103C02
Uraae - nAn1INCAD FLICAP = 433187C02 WACRAT - 021388C02 MIlh — - 033433
WLNDIE o 121403003 MACHAG = 521430002 MORDAT = 021610C02 WPCVCH - 021530c02
HVINCS - n21A4NCN2 MeYRC - 21634CA3 [DACCO - 000271E01 190, CO - apo2elicol
118 < natey - n3e378 an * 000228C01 Jwa - 03e38)
LTI SIS I JAT e 138400 JSPHNT = 000000CO1 La - 834367
e - A1ITa UL = a)eIre Lk = 018354 Lax - pladss
Ly - ajenen Ly = M35} VI e 0)edSE Lyy - g3e3ez
LYYY o AT e = n18382  WuINDX - 000DQOCES WD - 84364
Hnx - P n = n}e3? LC - 034372 e < ggo21ecol
BLI .= 018373 4UMNARS - ONODDOCOY WBKMRS -  021254C02 NIB = 038388
NTX - nwden UNDs - M21238C03 NYC - 00O2TACOL NVM -  8p215CH)
DABCKY - ANZOTCA) BABCT < 33837 POLRAT - 021548002 WESPEN - gal3saco?
Yaaull - Aneanncas SCALFE = n8U0QGCO? SWRYDT - UOUJLOCOS TAxuat - 008270c02
TOPRLY «  a33743 Tovdly - 014022 ILANDC - §0U03ICO2 USTRUC - 0000s4Co3
LaCutT = MPIAIACAZ AULLAY = £21362007 ADPCU - 423662007 AQPICD - 02204002

L7 A21810C0> Ad
z - AVITICR?
STaST OF conSTANTS
005esa

ST4RT iF TrwPALAWIES
som1a

START F (unfarcTs
008134

UNDSER FANBILER SPare
104%0n

FUIR = 021242007 S5YSCH = 021315C02 AVNTRC - g21a060p2

A-53

NTWORK

30
S0
70
RO
100
107
125
145
16%
200
420
460
49%
502
516
532
544
570
600
640
8503
8507
8644
8792
B7ne
A405
H810
885&
8822
8874
8830
8837
8900
8925
9003

SVR

HACKON
DAVPTL,

06/30/72

000074
000266
000726
0no040?2
001120
001377
001557
002555
003016
003252
003521
003653
003777
on2006
002070
002210
004216
004337
004556
0nso6l
0nSe27
0n5522
005474
005611
005651
005701
005753
006011

006033
006133

006170
006223
006252
006071
006125
002306

003410

012575Cn2
V34122




This overlay contains the following subroutines:

— - r—
N H O WO

[~ IR B~ Y T SR SR N R

ALLOTH
XNETWRK
HWYNET
POWER
AIRPOL
ACCDNT
HWYOP
TRNOP
DMOP
SUM
SUM2
SUM3

OVERLAY 3.00
(OTHR)

A-54

Page

A-55
A-56
A-58
A-60
A-63
A-65
A-68
A-70
A-72
A-75
A-76
A-T77



AUN VERSION 203 «oPSA LEVEL 298+~

000003

(T3]
os0usd
LITITH)

008001
003

OVERLAY (OTuRs3s0)
ORYAAN v " ALLOT
[{rtlar AN .°=u-ot Lo

JSPANT (g5)
a v Ny
a + NN
X v 12
x NM " NE
X 1POLCOIssze)s 10ACERIY)
x NYC LY .
counomlu/ ScaLtr 14l
K DLNCAP |8 ULANDA () g
R RGUBTHITe) + ocncrat ]
x I VM.
LRSRTR o ey

x nonnl.(uiu-u- DOLKSY (23503)
)

X neXDAF 122!

K NPKMAS

& De0LYOt240)

X xexpcT T LT
X gy + QvuTpety)
LR . llcvhu,c'
l n-s . :nnr.s.:)

o1
vees
u . niiu’rln-vl

R_DFAR

A3
COMMDON /OVI\I ASUMR(Y4n), DTATHL

comuON /evu/ noPHAS
X D8NDAT '

x nurv-lnsl.nu.
COMMON ,0v13; AUTOND
x uonnulgmnm + 00PM
X omym

couwndusay unru
COMNON /MM/ MMIWNDZ

(225¢%)
(sulvn.:nc! ficH

CALL ENETWAR

CallL woyngY

CaLL POwER

.y ﬂV"l'

caLL
CacL
caLL
RETUAN
EnD

0 (!
112} o 1PERc(s,

» DLIPEIE o OmwTtIM)
v NN v Nsw

o NTgH o New
.y + Pamexaiel
o IPRINT v Lxy
o + NoTH
» DYWLOT tg)

+ DVHCAP(g)
» UTRAKG
* OWAYCC(S)

T BNSYEdth,

ar RSENS

+ BACKON (22803031 CPRNRP {228+
+ DPEOCT o OPTRID(G,Y)
o DMYLOF(243)  , REYSCH{448)
i} lnluvu.uu R
* AUTOCH(L]) .

. »:vcnu.u . -unvuu'
v RACRAT (4481 DACAT(2,3)

ule
n::&ui

s
FLOCAR (5)

Nn”l.l‘illh!lil
NDPC
. ﬁlb'c"l

OFLNNT, NTYOA
14,81 o pTORNT(4ed)
aral

12) , INDATA(s,
212} 4 WRWRC (g

30 JURYLT32008)

R TN TLRMLMD e tDONLKC (1) 4 DOLKST ()01

[
SFOLLOWING VAATARLES EQUIVALENCEU BUT woT REPEREWCED
YW

! oransEidhn

12
12

730772

orecunLe
HEM
=7neult‘

:8:&!

avncuvu

Rl
soTHenTye
OTHCNT20
10THENTY
+DTHENTZZ
+10THCHT2Y
+oTHENT2e
10THENT 28
10TnenTEs

1% NT2?
mmvzs“n

NT 2!
.nv:gnuo

HENTI2

-n'av-vu.!l .a'-cu'n

oncwus
1+0THENTSS
) rOTHENTIT
n;ﬂcu;u
NT 3
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ATHENTSD
OTHCNTas
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BTHENT4T

A-55

Aun VERSTON 2.3

PSR LEVEL 294-e

aLLotn 0es30/12
ALLYTH
LENGTH INCLUNING 1/0 BUFFERS
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