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(ABSTRACT) 

Automatic Passenger Counter (APC) systems can be very powerful tools for 

helping transit managers make important decisions about transit oper-

ations. Compared to the traditional method of manual data collection, 

they are a definite improvement. Not only can they collect data 

tirelessly for days at a time for far less cost, but they also provide 

very accurate information about the time and distance at which passenger 

activities occur. This information can be quickly processed into mean-

ingful reports using specially developed software, reducing data turn-

around time from months to minutes. 

This thesis describes the development and installation of an APC system 

for Valley Metro of Roanoke, Virginia. The research was carried out by 

the Departments of Civil and Electrical Engineering at Virginia Tech with 

funding provided by the Virginia Department of Highways and Transporta-

tion. The result is an integrated system of equipment, software, and 

operating techniques which will greatly improve the flow of information 



at Valley Metro, allowing management the time and resources to do more 

planning and less paperwork. The work is significant for the following 

reasons: 

The software is easy to learn and use and can be run on inexpensive 

personal computers. 

The project demonstrates that APC systems are feasible for small 

transit companies, and that accurate location referencing can be 

achieved without signposts. 

The system could be applied at other small transit companies with very 

little modification required. 

The following chapters describe the project, including the experiences 

(both good and bad) and insights gained along the way. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

Transit companies across America are facing a serious problem. The fed-

eral government, as part of its effort to reduce budget deficits, is 

planning major cutbacks in the operating subsidies it grants to mass 

transit. The resulting funding gap will have to be bridged by a combi-

nation of increased state and local funding, service reductions, and fare 

increases. In addition, these cuts mean that transit agencies will need 

to become more efficient in order to remain viable. In order to improve 

efficiency, transit managers will need to make intelligent, informed de-

cisions, but such decisions require data which is generally very expen-

sive. Thus the transit planner faces a paradox: To save money he or she 

needs to make wise decisions based on accurate data, but to get the data 

he will probably have to spend all of the money that would have been 

saved. 

dilemma. 

Automatic Passenger Counter Systems (or APC' s) can solve this 

1.2 DESCRIPTION 

An automatic passenger counter system is basically what its name implies. 

One of its major functions is to count the number of passengers boarding 

or alighting a vehicle (generally a bus). In most transit systems, the 

number of passengers boarded is available from talleys the driver keeps 
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for fare collection records. The main difference is that APC's can tell 

when and where the passengers board or deboard. This accomplished by 

recording time and distance data along with the passenger count. The data 

is stored in an onboard microprocessor (computer), and later transferred 

and processed. There are a number of advantages to knowing the location 

and time of passenger activities rather than just the magnitude. For 

instance, such information may show that certain parts of a route have 

very little activity. Route revision in such an instance may result in 

improved service at no additional cost. Similarly, the data might indi-

cate a very sharp increase in demand at certain times of day. This may 

point out the need for more or larger buses, or perhaps reduced headways. 

Such trends would never become apparent without the time and location data 

which APC's provide. Finally, the APC system can be used to evaluate the 

transit system's schedule adherance. The data might show that certain 

stops are consistently being reached well before or after the scheduled 

arrival time. Ajusting the schedule would not only benefit the riders, 

but would also relieve the extra pressure which an unrealistic schedule 

places on the drivers. 

1.3 APC'S VS. MANUAL COLLECTION 

Clearly, APC's can be very valuable to transit management. However, as 

was mentioned earlier, efficiency is the objective, and cost is a major 

element of efficiency. If the data is so expensive to collect and process 

that it absorbs all of the savings that are generated, then very little 

has been accomplished. Fortunately, low cost is one of the key features 
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of automatic passenger counter systems. This claim is based on relative 

cost of APC's to the alternative - manual data collection. Certain types 

of data are required of all transit companies by the federal government 

as a condition for any subsidies: 

Under Section 15 of the Urban Mass Transportation Act of 1964, as 
amended , the Secretary of Transportation may not make any grant 
under Section 5 or 9 of the act unless the applicant for the grant 
and any benficiaries are each subject to a reporting system and a 
uniform system of accounts and records as prescribed by the Secre-
tary [ 1]. 

Since part of this data deals with the amount of service provided and 

consumed (i.e. operational data), most transit services are forced to 

either hire full-time personnel to handle data collection or to contract 

out to private firms. This manual data collection is very labor inten-

sive, and therefore quite expensive (the actual costs are discussed in 

greater detail in "Costs of APC Systems" on page 21). In addition, the 

drudgery of riding a bus for hours on end makes it very difficult to at-

tract reliable, competent people to perform the on board surveys. 

Finally, due to the high costs, counts are often concentrated within a 

span of a couple of weeks. Therefore, the actual seasonal fluctuations 

in service and ridership go largely undetected. A combination of many 

of the above factors led the Valley-Metro transit company in Roanoke, 

Virginia to investigate the possibility of aquiring and installing an 

automatic passenger counter system. 
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1.4 THE PROJECT 

In late 1984, the Virginia Department of Highways and Transportation 

agreed to fund an experimental application of an automatic passenger 

counter system at Valley-Metro. The research was to be conducted through 

a joint effort of two departments within the College of Civil Engineering 

at Virginia Polytechnic Institute and State University (Virginia Tech) 

in Blacksburg, Virginia. In general, the Electrical Engineering Depart-

ment, under the guidance of Dr. Charles Nunnally, would handle the hard-

ware side of the project. The Transportation Division of the Department 

of Civil Engineering, under the direction of Dr. Antoine Hobeika, was in 

charge of developing the main software, testing the system, and in-

structing the Valley-Metro officials in its implementation and use. 

1.4.1 The Early Stages 

Much of the early work dealt with the basic hardware of the system. One 

major problem encountered was that the whole area of automatic passenger 

counters is relatively new and highly specialized. Thus, there has not 

been enough time to completely work all of the "bugs" out of the equip-

ment. In addition, the lack of information from real world applications 

makes certain aspects of the system implementation a trial and error 

process. Finally, since the field is highly specialized, there are very 

few suppliers of APC equipment. The equipment which is supplied is still 

produced in fairly small quantities, and though efforts have been made 
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to standardize the major components [2], there is considerable variation 

in equipment among the suppliers. 

Several key decisions were made at this phase of the project. Red Pine 

Instruments (formerly Issacs Associates) was chosen as the chief supplier 

for the project. Red Pine had a great deal of experience in the APC field, 

having installed equipment for several systems, including those in 

Portland, Calgary, and Ottowa. They supplied both the front and rear 

sensors and the onboard storage equipment (the equipment is described in 

detail in "Equipment at Valley Metro" on page 23). Soon after the 

equipment arrived, the research group began to deal with the problems of 

system access, sensor location, and data retrieval. Sanjeev Shankar and 

Edgar de Leon Izeppi performed a great deal of work in this phase, and 

laid the groundwork for the final stages. 

1.4.2 The Final Stages 

After the basic hardware was placed and tested, major attention was fo-

cused on developing the software that would turn the raw data into reports 

that the management could quickly and easily interpret. The process faced 

many obstacles. One major stumbling block was collecting reliable dis-

tance data. Since accurate distance measurement is essential to the lo-

cation of passenger activities, the problems encountered in this area 

created a considerable logjam for the rest of the software development. 

Umesh Avadhani worked out many of these problems, and created reports 

which served as the authors model in creating the final system. The au-
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thor continued the work from that point, making several changes in the 

software system in order to make the system user friendly and to allow a 

much simpler means of creating graphical output. He also reworked the 

basic activity location technique in order to eliminate the need for 

signposts. Finally, he devised techniques for creating the required ex-

ternal and reference files which were simple and inexpensive, and which 

made the the APC package a complete, integrated system. However, the 

final delivery of that system was delayed when a major bridge rehabili-

tation project forced a major detour on the project test route. This 

detour required additional data collection before final testing of the 

software under actual operating conditions could be completed. These 

problems were soon solved, however, and the completed system, both hard-

ware and software, was presented to Valley-Metro officials. The remainder 

of this thesis gives the details of the equipment and programs installed 

and developed in this final stage of research, along with a summary of 

the experience gained along the way. 
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2.0 LITERATURE REVIEW 

2.1 OVERVIEW 

All automatic passenger counter systems have basically the same purpose: 

to collect reliable data on passenger activities and transit service (i.e. 

travel times, etc.). These data provide information which is very valu-

able for planning, evaluating, and monitoring system performance. This 

common purpose has led many different transit properties to implement APC 

systems. This chapter will attempt to summarize their experiences, with 

added focus on the experience at Valley Metro. 

2.2 CHARACTERISTICS 

It is important to distinguish at the outset the difference between APC 

systems and Automatic Vehicle Monitoring (AVM) systems. Typically, AVM 

systems provide continous, instantaneous information about vehicle lo-

cation, emergency status, and schedule adherance [5]. This information 

is transmitted by radio to a central facility, where it is used to make 

decisions on a "real-time" basis and studied off line for operational 

analysis. On the other hand, APC systems generally store the information 

on board the bus. The information is retrieved periodically (usually 

between 1 day and 2 weeks), and is processed to generate reports for op-

erational analysis. Though APC's had their start as components of AVM 
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systems, most transit systems have opted to use APC's alone as their 

surveillance tool. 

There are four major steps in the automatic passenger counting process 

(see Figure 1 on page 9). They are as follows: 

1. Data Acquisition 

This phase of the process involves sensing the type of activity which 

occurs (passenger on or off, door opening, etc.) as well as the rel-

ative time and distance at which it occurs. 

2. Data Recording 

At this step the signals from the various sensors are recieved and 

sent through a logic algorithm which screens the data and records it 

in a specified format on some type of storage media. The time and 

distance are "stamped" to each data log as it is recorded. 

3. Data Transfer 

This is a crucial and often troublesome step in the APC process. All 

of the information stored on the bus must be transferred to a central 

facility and be processed before it can be of any use. There are a 

variety of methods of accomplishing this task, and they are detailed 

in "Equipment" on page 10. 
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APC DATA 
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SYSTEM. 
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Times+ Distances) 

-------- -------------------------------------------------------

REPORTS 

Figure 1. Basic Steps and Components of the APC Technique: (from 
[ 5] ) 
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4. Reporting and Analysis 

Once the data is brought to the central processing facility, it must 

be processed and converted into a database. From this database, a 

variety of useful reports can be developed. These reports range in 

detail from the individual bus stop level to monthly or annual sum-

maries. The level used by a particular transit company depends on 

their objectives. For example detailed information is required if 

the data is to be used for making schedule or route modifications, 

but more general reports are useful for determining fleet require-

ments or for determining gross ridership. 

2.3 EQUIPMENT 

Though all APC systems have a similar function, they may be very different 

in the equipment they use to accomplish thier tasks. In general, equip-

ment reliability has been a concern for most systems, and the experience 

at Valley Metro has been no different. One problem is the lack of in-

dustry standards. Every company supplying the equipment seems to use a 

different approach to solve the same problems. Several conferences have 

been held to address this key point [2], but since each supplier has a 

vested interest in making sure that the standard approach is his approach, 

progress has been slow. Reliability will no doubt improve as more systems 

are put to work and more experience is gained. Despite the differences, 

the major components of APC systems fall into a few general categories. 
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2.3.1 Counters 

The most fundamental function of an APC is to sense passenger activities 

(i.e. boardings and alightings). There are three main types of sensors 

which perform this function: 

1. Infrared Beam Sensors 

This type of sensor transmits two or more beams of infrared light 

across the doorway of the bus. When one or more of the beams is broken 

the signal is sent to a logic unit in the on board computer. De-

pending upon the order in which the beams are restored, the signal 

is registered as an "off" or an "on". Generally, the more beams there 

are, the more reliable the count [5]. This is the type of sensor used 

at Valley Metro. 

2. Reflective Infrared Beam Sensors 

These sensors are very similar to the regular infrared sensors except 

that they use transmitters that also act as receivers of the beam. 

Thus, only one side of the doorway has a sensor unit; the other side 

has a reflector mounted opposite the light source. 

3. Treadle Sensor Mats 

Literature Review 11 



APC SYS'l'l!MS IN ll:IR'l'H AMERICA 

Implementation 
Number of Units Type of Counter Date 

AVM SYSTEMS 

Windsor 27 Counters Pro-Data Dual Beam 1981 
(foraerly Cincinnati) 37 Signposts (1977-1981) 

Los Angeles 200 Counters nynamic Control 1980 
500 Signposts Treadle Mats 

Toronto 100 Counters Dual Beam 1976 
16 Signposts (self-designed) 

OPERATIONAL APC SYSTEMS 

Ottawa 49 Counters Pro-Data Dual Beam 1978-79 
(16 new units (Paul Isaacs 1982 (new systems) 
anticipated) Infrared Beam) 

Seattle 56 Counters DYnamic Control 1978 
(acquiring 250 Treadle Mats 
signposts) 

NEW APC SYSTEMS 

Calgary 5 Counters Paul Isaacs 1982 
(demonstration) Infrared Beam 

CAI.TRANS 25 Counters nynamin Multiple 1979 (purchase) 
(obtaining Beam 1982 (implementa-
65 units tion) 
from LA) 

Columbus 6 Counters Pro-Data Dual Beam 1982 
8 Signposts 

Jtalamazoo 20 Counters Honeywell Dual Beam 1982 
30 Signposts 

MiMeapolis/ 44 Counters Pro-Data Dual Beam 1979 (purchase) 
St. Paul 

Portland 50 Counters Paul Isaacs 1982 
Infrared Beam 

Quebec City 3 Counters Pro-Data Dual Beam 1980 
(10 new units) (Paul Isaacs 1982 (new systems) 

Infrared Beam) 

Figure 2. Counters in North American APC Systems: (from (5]) 
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Another way to sense the presence of a passenger is through the use 

of pressure sensitive mats. These mats are placed on the stairways 

at the front and rear of the bus and send a signal to the onboard 

computer when a force exceeding some predetermined threshold amount 

is applied. Depending on the sequence in which the signal is trig-

gered the logic unit records the activity as either an on or an off. 

A fourth type of sensor is being developed, but has not been used in 

actual service. This sensor would be similar to infrared sensors but 

would use ultrasonic sound waves rather than beams of light. 2. 

Figure 2 on page 12 lists several actual APC installations and the 

types of counters they use. 

2.3.2 Signposts 

Signposts are optional equipment employed by many APC systems to increase 

the accuracy of the location determination. Signposts are transmitters 

located at specified points along a fixed route which periodically emit 

a coded signal. When a properly equipped bus enters the range of the 

signpost, it receives the signal and records the time and location at 

which the event occured. Later, this information provides a very con-

venient reference point for determining the location of a particular event 

(e.g. passenger boarded). 

On systems without signposts, data location referencing is performed by 

special software which compares the events with detailed schedule and/or 

reference files. This method eliminates the problems and costs associated 

Literature Review 13 



with signposts (e.g. equipment costs,vandalism, battery replacement). 

This was the technique used at Valley Metro, and although it requires a 

more complicated data processing program, it was felt that the savings 

in costs more than offset the slight increase in processing time. The 

referencing algorithm is discussed in greater detail in "Location of 

"Good" Loops" on page 56. 

2.3.3 on-Board Microprocessor 

All APC systems utilize some type of on-board computer to interpret the 

signals from the sensors and create data records. This computer has a 

built in clock which determines either the actual time or the time elapsed 

since the unit was "reset". This unit also receives impulses from the 

bus odometer which it uses to determine relative distances. This computer 

is the "brains" of the APC system. 

2.3.4 Data Storage and Transfer Equipment 

All the data which is collected must be stored. Most systems use solid 

state memory modules onboard the bus [5]. This helps eliminate data er-

rors caused by physical mishandling (a potential problem with magnetic 

media), but is generally limits the total amount of data that can be 

stored before it must be retrieved. Retrieval is usually carried out 

using some type of portable computer. Kalamazoo Metro Transit combines 

data storage and transfer by utilizing magnetic cassettes which can be 

simply removed and replaced when full [4]. A few systems use electronic 
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NB'l'H0DS OF APC S'l'ORAGE, 'l'RANSPBR AND REFERENCING* 

OPBRATIORAL 
APC SYSTBMS 

ottawa 

Seattle 

RBlf APC SYS'l'BMS 

calgary 

Columbus 

Kalamazoo 

Method of 
Data Storage 

Solid State 

Solid State 

Solid State 

Solid State 

Magnetic Tape 

Magnetic Tape 

Minneapolis/ No Storage 
St. Paul capability 

Portland Solid State 

Quebec City Solid State 

Method of 
Data Transfer 

Portable Unit 

Portable Unit 

Portable Unit 

Transmission 
Garage 

Portable Unit 

Portable Unit 

No Transfer 

Transmission 
Garage 

Portable Unit 

at 

at 

Method of Stop 
Referencing 

Extensive schedule files 
-tched with counts 

Match schedule ti.lie and 
APC recorded ti.lies 
(acquiring signposts) 

Ro stop-referencing 
capability at this time 

Extensive schedule files 
-tched with counts 

Match distance files, 
aided by signposts 

Match distance files1 
aided by signposts 

Drivers manually record 
stop and APC count from 
display 

Extensive schedule files 
-tched with counts 

No stop-referencing 
capability at this time 

• AVM systems not included in table since storage, transfer and referencing 
capabilities are not required for AVM technologies. 

Figure 3. Data Storage, Transfer, and Referencing in North American 
APC Sytems: (from [5]) 
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transfer systems which automatically dump the data when the bus returns 

to the garage. No physical handling is required and the process is very 

fast. However, it is also expensive compared to other methods. 

Figure 3 on page 15 summarizes the methods of data storage, data transfer, 

and stop referencing for several other North American APC systems. 

2.3.5 Data Processing Equipment 

The equipment used to process the data may vary from personal computers 

to large mainframe sytems. The choice is generally a function of the 

amount of system size and level of reporting desired. Faster, more pow-

erful units are required to handle large amounts of data or to produce 

very detailed reports. Availability of skilled personnel. to process the 

data is a crucial factor. Some systems actually have contracts with 

private firms which handle all of the data processing and report gener-

ation [4]. Such an arrangement may be very convenient; however, it tends 

to increase data turnaround time and costs to the transit company. 

2.4 ACCURACY OF APC'S 

Any discussion of automatic passenger counter systems eventually leads 

to the issue of accuracy. How good are the counts, and how do they compare 

to the counts obtained by manual ride checkers? A major study sponsered 

by the Urban Mass Transit Administration (UMTA) Office of Bus and 

Paratransit Systems was conducted to determine just that. The study was 

conducted by the Transportation Systems Center of Cambridge, Mass. and 
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involved the following transit agencies: Minneapolis/ St. Paul, (MTC); 

Columbus, (COTA); Seattle, (METRO); and Kalamazoo, (METRO TRANSIT) [6]. 

The study focused on the accuracy of APC systems compared to manual sytems 

and does not compare one APC system with another. The statics given are 

of two types: Total passenger counts and stop by stop analysis. 

2.4.1 Total Passenger Counts Summary 

This is a measure of the difference in the total counted ons or offs by 

the APC and by ride checkers compared to a "truth team". The truth team 

was made up of two counters, each of whom was responsible for recording 

all passenger activities at one door only. (Normally, one ride checker 

is responsible for both doors, and at peak periods, he or she may have 

trouble keeping track of all activities). The two "truth" team members 

were not to compare notes in order to maintain the integrity of the test. 

The results of the test are presented in Table 1 on page 18 from [6]. 

The results show that the "truth" standard was unreliable, and that the 

manual checkers were slightly more accurate than the APC's (2.6% error 

vs. 5.8%). However, since the ride checkers knew they were being moni-

tored, their performance was probably better than usual. This statistic 

is somewhat useful if the system is being used mainly to determine the 

gross number of passenger activities. But since it aggregates the counts 

and the errors can cancel each other out, it says very little about the 

actual accuracy of the system. The second set of statistics does a much 

better job. 
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Table 1. Total Passenger Counts Summary 

"Truth" 
.!!M! RIDE-CHECKER APCS 

Expect 
Start End Dlff. 

O•Y Coach lo•d lo•d (Off-On) On Off DHf Un Off Diff On Off Diff 

I A 2U 2 lb lllO 392 12 419 400 -19 413 414 1 

II 22 l 21 434 445 11 405 35K -47 394 407 13 

2 A 32 0 32 3711 426 48 411 422 11 377 424 47 

B 17 u 17 423 441 18 4111 422 4 374 402 28 

l A 31 3 211 400 426 26 376 379 3 398 437 39 

H 16 0 16 3113 492 109 384 496 112 439 458 19 

TUllll A IIJ 5 78 llSll 1244 86 1206 1201 -5 1188 1275 87 

TOTAL b 5~ 1 54 1240 1378 138 1207 1276 69 1207 1267 60 

lUTAL lJII 6 132 23911 2&22 224 2413 2477 b4 2395 2542 14 7 

'I, UI fler~nce lletwen Un and Off 11.51 2.b'l, 5.8): 
' 
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2.4.2 Stop-by-Stop Analysis 

This test tracked both the magnitude and frequency of errors at any given 

stop. The results indicate that the accuracy of the passenger counts, 

both manual and APC, are inversely proportional to the number of passen-

gers boarding or alighting. This was also the experience at Valley Metro. 

The reason for this is that for manual checkers, the view is often blocked 

by other passengers, and also that it is impossible for one person to 

constantly monitor both doors simultaneously. With APC's, on the other 

hand, passengers tend to stand in the beams, or a passenger boarding 

blocks the beams so that they cannot detect another passenger alighting. 

Therefore, the best way to evaluate the accuracy is by grouping it ac-

cording to the number of passengers per activity. Table 2 on page 20 from 

(6] summarizes the study results. 

Again, it shows that manual checkers are slightly more accurate, but their 

results are probably biased on the high side for the reason stated ear-

lier. The conclusion is that automatic passenger counters are very 

competetive with manual collection methods as far as accuracy is con-

cerned. In addition, once the system is in place, it can collect con-

tinuously collect data for days at a time. 

2.5 COSTS OF APC SYSTEMS 

As mentioned earlier, one of the main justifications for APC systems is 

to save money. If the data collection program is not cost effective, 
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Table 2. Stop-by-Stop Accuracy Comparison 

I 
NIJIIIER OF S of Time i of time 1 of time 
PASSlN(;[KS 'I of Time Count Count Count Error 
IIOAIIUIN!;/ lui>er Of No count was was was Equ• I to or 
AllliHT IN!; UbserHt Ions Errors With1 n ,!_ 1 Within +2 Greater than 3 

APCS .!!.Lf. .!!.Lf. .!!.Lf. R/C 

1 4100 117 .4 91.8 !19.4 99.4 99.9 99.8 0.1 0.2 

2 l!IOO 80.8 88.3 97.0 !l~.8 9!1.9 99. 7 U.l o. 3 

3 970 73.8 83.4 94.9 !15.3 98.3 97. 7 I. 7 2. 3 

4 515 62. 7 79.9 89.5 93.6 95. 7 !17. 5 4. 3 2. 5 

5 285 61.4 75.1 87. 7 90.2 95.1 95.1 4.9 4. 7 

6 208 60.6 112.2 87. 5 %.1 94. 7 !19.!I 5. 3 U.l 

1 140 48.6 70.6 80.3 89.5 90.l 91.6 9.9 8.4 

II llU 41.l 611.U 75.6 !IU. l 89.0 95.8 11.U 4 .2 

9 BU 42.7 66.7 75.6 89.3 90.2 95.3 !I.II 4.7 

lU 70 45. 7 57. 7 72.8 711.8 115.6 91.5 14.4 ~.5 

11 45 53.2 73.5 78.7 89.8 %.7 !13.9 14.3 6.1 

12 32 53.1 b5.6 84.3 Ill. I 96.11 87 .5 13.2 12. 5 

*Note that ride checker perfonaance Is probably biased high, since the ride checkers were aware that their 
resu Its ,oere being cc11111ared to two other count sources. 
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there is no great advantage in having the system. In light of this fact, 

cost comparisons have been made between manual and automated collection 

methods. They reveal that APC systems have a higher initial cost due to 

the expense of equipment and installation. However, the annual costs for 

the installed system tend to be significantly lower than manual methods, 

and the payback period is usually less than five years. The cost per 

additional unit is much less for APC system, since most of that cost is 

software development and data processing. A comparison of the marginal 

cost of adding a full time checker (about $23,00) to that of an additional 

APC unit (about $6000 per equipped bus) clearly illustrates this fact [5]. 

The larger the bus system, the larger the potential for savings with an 

APC system, as illustrated in Table 3 on page 22 (from [5]). 

Note, however that on small systems (i.e. less than 50 peak hour buses) 

the projected costs for APC systems are higher than those for manual data 

collection. One major objective of this research is to determine the 

feasibility of APC systems for such transit companies. 

Literature Review 21 



Table 3. Cost Comparison for Different Size Transit Companies 

Peak 
Buses 

25 

so 

100 

200 

300 

500 

750 

1000 

2000 

NUlllber of 
Traffic 
Checkers 
Required* 

1 

2 

4 

6 

7 

13 

15 

19 

38 

Nullber 
of APC 
Bquipped 
Buses* 

1 

2 

4 

6 

7 

13 

15 

19 

38 

Annual Coats** 

Manual 
Program 

59,000 

86,000 

142,000 

201,000 

227,000 

385,000 

436,000 

532,000 

$1,027,000 

APC 
Program 

82,000 

84,000 

121,000 

142,000 

149,000 

196,000 

223,000 

245,000 

$398,000 

Annual Costs per Unit** 

Manual 
Program 

59,000 

43,000 

36,000 

33,000 

32,000 

30,000 

29,000 

28,000 

$27,000 

APC 
Program 

82,000 

42,000 

30,000 

24,000 

21,000 

15,000 

15,000 

13,000 

$10,000 

*AssU111es the maximum number of units (checkers or APC buses) required as 
stated in the Bus Transit Monitoring Study. 

**Assumes the coats accrued over a five-year period (discount rates were not 
applied to annualized costs). 
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3.0 EQUIPMENT AT VALLEY METRO 

The experience at Valley Metro has been that installation of a new APC 

system is not without its problems. Equipment problems caused numerous 

delays and a great deal of frustration for everyone involved. Some of 

these problems were actual equipment breakdowns; others were due to errors 

in the installation. This chapter describes some of these problems, their 

solutions, and ways in which they may be prevented. It also gives a de-

tailed description of the particular equipment used at Valley Metro, so 

that the system can be compared to other APC installations. 

3.1 ON-BOARD EQUIPMENT 

3.1.1 Counters 

The counters selected for the project are infrared, dual-beam types sup-

plied by Red Pine Instruments. There are a total of eight (8) counters 

which function as two sets, one at the front door and one at the rear. 

Two sensors are mounted on each side of the doorway, directly opposite 

the other two for that door. Thus there is a series of four horizontal 

light beams at each door. When all four of these beams are broken 

simultanteously, a count is pending: if the innermost beam is restored 

first, then the signal is interpreted as a passenger off. If the outer-

most beam is restored first, then an on is recorded. Figure 4 on page 
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25 and Figure 5 on page 26 show the sensors and their locations at the 

front and rear doors. 

As the figures show, the sensors are skewed both horizontally and verti-

cally by about six (6) inches and are an average of 48 inches above the 

steps. was found that this configuration was effective at counting the 

passengers without creating false :records due to swinging arms, handbags, 

etc. The problem arises when several passengers board at once. Often 

one passenger crowds the one boarding just ahead of them, and there is 

not a sufficient gap for the sensors to distinguish one from another. 

Another problem observed is that passengers deboarding from the front can 

be missed when a boarding passenger stops waits in the stairwell and 

blocking the beams. This would not occur at systems which have a policy 

policy of boarding only at the front door, exit only at the rear door. 

Finally, some passenger offs were missed at the rear door when the pas-

sengers stood in the stairway before the bus was stopped. If they were 

already breaking the beams when the door was opened and the beams were 

activated, then no off was recorded. Since undercounting was far more 

common than overcounting, there may be some advantage to reducing the 

sensors horizontal spacing, thus making it easier for all four beams to 

be broken at once. Of course any new configuration needs to be carefully 

checked under actual conditions to verify accuracy. 
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Figure 4. Front Door Counters: The sensors and their location 
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Figure 5. Rear Door Counters: The sensor and their location 
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3.1.2 Distance Measuring Equipment 

The accurate determination of distance is extremely important for APC 

systems. It is essential for measuring operating speed, passenger miles, 

and for matching activities to stops. Other APC applications have expe-

rienced problems with distance measurement, and this problem plagued the 

Valley Metro project in the early days. Variations in the impulses from 

the odometer caused delays in the development and testing of the software 

for the project. 

Transmission Pickup: Investigation revealed that electrical noise within 

the odometer itself was causing false signals to be sent to the onboard 

microprocessor. The decision was made to bypass the odometer altogether 

and to pick up the signal directly from the transmission drive coupling. 

The research team was able to track down Stemco Instruments of Dallas, 

Texas a company which made a coupling which fit the Allison V-730 trans-

mission and produced a very clean signal. 

Impulse Converter: The new transmission pickup eliminated the false re-

cords, but the value of the odometer impulse appeared to fluctuate. 

Calculations revealed that at speeds over 20 m.p.h. the signal was being 

sent to the microprocessor faster than it could be handled. Thus, some 

of the distance was "lost". A simple converter was built to divide the 

number of impulses coming from the odometer pickup so that only every 

eigth one actually went to the microprocessor. The distance travelled 
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per odometer impulse is now 8.58 feet, and calibration runs and actual 

data have shown that distance measurement is now remarkably consistent. 

3.1.3 Signboard Signal 

Originally, the project called for the installation of signposts on the 

routes to ease the data location process. However, manufacturer's dalays 

arose and threatened to cause serious delays to the project completion. 

The decision was made to try a new approach. At the beginning of each 

trip, the driver is supposed to change the destination signs on the bus. 

Since the location of these points on the route were the same as the 

proposed signpost locations, it was felt that the signboard change could 

serve the same function as the signpost. The signboard is scrolled by 

an electric motor, so it was easy to splice into the wires and send the 

signal to the microprocessor. Thus when the driver changed the sign, a 

special data log was created that would mark the beginning of each trip. 

Experience quickly proved that this method would not work as planned. 

The problem is that occasionally the driver would forget to change the 

sign until a few stops into the trip. Others would change the sign before 

the designated stop. There was not enough consistency to be confident 

in this method of stop referencing, but the signboard record is very 

helpful when used in combination with others to locate the beginning of 

a trip. 
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3.1.4 System Modules 

All of the previously discussed equipment serve to detect and transmit 

signals whenever certain events occur. The system modules recieve those 

signals, interpret them, and create and store the information. Together 

the modules form the "heart and brain" of the APC system. Figure 6 on 

page 30 shows their location behind the right front passenger seat, and 

the following discussion details the function of each module. 

Front and Rear Modules: These modules interpret the signals from the 

counter sensors. They house the logic circuitry which determines whether 

an activity is an on or an off, and they also keep a count of the cumu-

lative totals of each since the system was turned on or reset. The only 

difference is that the rear module has an extra chip which converts any 

valid signal to an off. This was added when it was noticed that the rear 

door occassionally interpretted an off as an on. Since the front door 

is the only one which can be used for boarding, the ons from the rear were 

errors. The problem was that by counting an off as an on, the counter 

was in effect raising the number of passengers on board by two, so that 

by the end of the day when the bus returned to the garage, the data still 

indicated that quite a few passengers were still on board. The new con-

figuration should remedy this problem. 

count Storage Module: The count storage module ( CSM) is the core of 

system. It recieves the counts from the front and rear module, the signal 

from the signboard, and which include the type of activity, the distance 
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Figure 6. System Modules: The units and their location -
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from the last activity, and the relative time (determined by its internal 

clock). In addition it stores this data in its solid state memory until 

it is retrieved or the system is reset. 

Power Supply: All of the equipment is requires a 12 Volt D.C. power 

supply, which is provided by the power supply module. This module draws 

its energy from the regular bus battery and is necessary to maintain the 

data in the solid state memory. 

3.1.5 Control Panel 

The onboard equipment is accessed by means of a control panel located 

behind the right front passenger seat just above the system modules. It 

contains several components, each of which is identified below and in 

Figure 7 on page 32 

1. Power On/Off Switch - keyed switch used to turn the system on or off 

and to reset the memory 

2. Power On/Off Indicator - LED indicates when power is on 

3. Data Transfer Jack - Phono type jack which connects to the data re-

trieval computer 
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Figure 7. Elements of the Control Panel 
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4. Diagnostic Unit Connection - Connects the diagnostic unit to the CSM 

so that the system status can be monitored. (see "Diagnostic Unit." 

on page 33 for more about the diagnostic unit). 

5. Transmission Signal Port- bypasses the transmission converter to al-

low direct monitoring of the signal from the transmission. 

6. Coyer and Lock - Protects control panel from tampering 

3.2 DATA RETRIEVAL/PROCESSING EQUIPMENT 

Once the data has been collected it must be transferred and processed. 

The following section desc_ribes the equipment used to monitor the onboard 

equipment, retrieve the data, produce the management reports, and print 

the output. 

3.2.1 Diagnostic Unit. 

This unit, as the name implies, is mainly used to diagnose problems with 

the onboard equipment. By entering numerical codes via the keypad, the 

status of the onboard components can be checked. The three valid codes 

are as follows: 

1 - Gives the status of the front and rear doors (open or closed) and 

indicates whether or not the individual beams for both the front and 

rear sensors are broken (B) or unbroken (U). 
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2 - Gives the amount of CSM memory used, along with the time ( in 

hours,minutes, and seconds) and the distance (in odometer impulses) 

since power was turned on or reset. 

10 - Gives the number of offs and ons for both the front and rear 

since the system was turned on or reset. 

Figure 8 on page 35 shows the diagnostic unit. 

3.2.2 Data General Portable Computer 

The data retrieval is carried out using the Data General One portable 

computer. This computer is truly portable, weighing less than 20 pounds 

and accompanied by a handy carrying case. It is nonetheless a quite 

powerful computer, with 256K memory and two 3-1/2 11 , 720K disk drives. 

The computer has been slightly modified so that it uses a phono type jack 

in place of the usual printer style connector. It is very easy to use 

to for data retrieval, which is explained in detail in "Data Retrieval" 

on page 78 Its only drawback is that its screen is somewhat difficult 

to read in very dim light, but the newer version has supposedly corrected 

this problem. 

3.2.3 Auxiliary Disk Drive 

In order to transfer the data from the 3-1/2 11 microdisks of the Data 

General to the 5-1/4" diskettes used by most personal computers, an aux-
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iliary disk drive by Manzana Corp. is used. This drive works just like 

it was an extra drive built into the system, and is designated as either 

drive C or D, depending on the computer to which it is connected. 

3.2.4 IBM PC-XT 

The processing of data and generation of reports is carried out in house 

using an ordinary IBM PC-XT. Virtually any computer using the Disk Op-

erating System could be used, but the XT is very handy due to its hard 

disk memory. The number and length of files resulting from the data 

processing would quickly make regular floppy disk storage cumbersome and 

a waste of time. Valley Metro already had the computer on hand before 

the APC project, so it was not really an additional equipment acquistion, 

bringing the system cost down by several thousand dollars. 

3.2.5 Printer 

All reports are designed for the standard 80 column printer. It is re-

commended that an inexpensive (less than $500) dot matrix printer would 

be the most suitable choice, since it could print reports quickly, in-

cluding the plots which a daisy wheel printer cannot. 

3.3 SUMMARY 

Without the proper equipment, an APC system simply cannot function. 

careful installation is also crucial. A two dollar connector that breaks 
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can bring down the system just as fast as a major malfunction in the CSM. 

Location of counter sesors is very important, as is a clean distance 

signal (the use of the direct transmission pickup is highly recommended). 

Once the equipment is in place and working, the tremendous benefits of 

the APC system make the effort worthwhile. 
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4.0 DATA AT VALLEY METRO 

As the previous chapters indicate, an APC system generates useful data 

for a transit company. The purpose of this chapter is to describe the 

types of data, its organization, and the amount produced under typical 

operating conditions. 

4.1 DATA LOGS 

The data stored in the CSM is in the form of fixed length records called 

"logs". Each logs contains 5 bytes, and each byte has a specific meaning. 

Logs are created for the following reasons: 

• The bus is idle for more than one minute. 

• The bus begins moving after an idle of more than one minute . 

• The counter sensors detect a passenger boarding or alighting. 

• The destination signboard is changed. 

• The time or distance registers overflow and are reset . 

The last reason requires explanation. In order to efficiently utilize 

the the onboard memory, the distance register was designed to handle a 

maximum of 256 odometer impulse units. If the bus travels more than that 

distance between logs, then a special log is created indicating that fact, 

and the register is cleared and again begins accumulating data. A similar 

arrangement causes a log to be created if an hour passes between consec-
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utive logs. Figure 9 on page 40 lists the various types of logs and the 

explains their meaning. 

Each byte of the log has a unique meaning which is explained below: 

1. Type - The first byte gives a code indicating the reason for the log's 

creation. Figure 10 on page 41 lists these codes and their meanings. 

2. Time - The second byte is reserved for recording the elapsed time (in 

units of 15 seconds) since the previous log. 

3. Dist - The third byte gives the distance (in converted odometer im-

pulses; 1 impulse= 8.58 feet) from the previous log 

4. Ons - The fourth byte tells how many passengers boarded the bus. 

5. Offs - The fifth byte tells how many passengers deboarded the bus. 

This list is for the general case; for certain types of logs, some 

of the bytes have no meaning. Figure 10 on page 41 lists the logs 

and the information contained in each byte ( inactive bytes contain 

zeros, X's indicate active bytes). 

4.2 MANUALLY INPUT "HEADER" LOGS 

As Figure 10 on page 41 shows, the type 12 logs are different from the 

other logs. These logs are known as header logs, and they are created 
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1 POWER ON/RESET 

2 HOUR OVERFLOW 

3 BUS IS IDLE FOR ONE MINUTE 

4 DISTANCE OVERFLOW 

5 PASSENGERS ACTIVITY (ONS OR OFFS) 

6 END IDLE OF MORE THAN 2 MINUTES 

7 ELAPSED TIME SINCE POWER ON/RESET 

8 DISTANCE (IN ODOMETER IMPULSES) SINCE 
POWER ON/RESET 

11 SIGNBOARD CHANGED BY DRIVER (INDICATES 
BEGINNING OR END OF A TRIP 

12 MANUALLY INPUT MONTH-DAY-YEAR-ROUTE 

12 MANUALLY INPUT DAY OF WK-BLOCK-HOURS-MINUTES 

12 MANUALLY INPUT BUS ID-0-0-0 

Figure 9. Types of Logs and Their Meaning. 
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REASON TYPE TIME DIST ONS OFFS 

POWER ON 1 0 0 0 0 

HOUR OVERFLOW 2 0 0 0 0 

ONE MIN. IDLE 3 X X 0 0 

DIST OVERFLOW 4 X X 0 0 

PASSENGER LOG 5 X X X X 

END LONG IDLE 6 X X X X 

ELAPSED TIME 7 X X X X 

TOTAL DISTANCE 8 0 X X X 

SIGN BOARD LOG 11 X X 0 1 

HEADER RECORD 12 MONTI! DAY YEAR ROUTE 

HEADER RECORD 12 DAY OF WK. BLOCK HOUR MINUTE 

HEADER RECORD 12 BUS ID 0 0 0 

Figure 10. Types of Logs and the Information Contained in Each Byte 
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at the time of data retrieval. They always appear as a series of three 

(3) consecutive records at the end of the file. They contain important 

information concerning the rest of the data in the file, including the 

bus number, route, schedule block, and date on which the data was col-

lected. They also include the "real time" at data dumping from which the 

time of day of all the activities can be determined. The actual process 

of data retrieval is explained in detail in "Data Transfer" on page 81. 

4.3 TYPICAL DATA 

Although there are ten regular service routes at Valley Metro, all tests 

were conducted on the Cove Road/Prospect Hills Route. This route com-

prises 207 different stops and is approximately 20. 7 miles long for a 

complete round trip. Scheduled service on this route runs from around 

6:00 a.m. to about 7:00 p.m. Data collected on this route for a full day 

produced a file averaging 12K in length and containing around 700 separate 

data logs. Appendix C contains actual raw data files collected using the 

APC on the test route. 
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S.O DATA PROCESSING SOFTWARE 

S. 1 OVERVIEW 

The pages of raw data are of little use to anyone until they can be 

processed and transformed into meaningful information. This process is 

very challenging, and at many APC installations the costs of software 

development exceed the cost of the hardware. This chapter will discuss 

the information which is required for data processing and describe the 

software which was developed to accomplish this task. 

The programs for processing the data are written in BASIC and then com-

piled to form executable files. This means that the programs can be run 

by simply typing the name of the file at the DOS prompt. BASIC was chosen 

as the type of language for the software for several reasons: 

• BASIC is very convenient for providing interaction between the user 

and the program. 

• BASIC programs are easy to create and modify, since with an 

interpretter, the program can be run immediately after changes; Many 

other languages must be compiled after every change before they can 

be run. 
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• The data retrieval program was written in BASIC; By using BASIC for 

the rest of the software, the software package has more unity. 

• The author was experienced at creating interactive programs in BASIC. 

• Finally, and most importantly, BASIC has excellent graphics capabil-

ity, allowing plots to be simply and quickly created. FORTRAN does 

not support graphics. Therefore, to create a plot for data from a 

FORTRAN program, the information must be transfered to another pro-

gram (such as SYMPHONY) before any plots can be generated. This adds 

several hundred dollars to the system cost, makes the system much more 

complicated, and increases the time required for processing. 

Another important feature of the software is that the process of matching 

the data to particular stops is accomplished through the use of a logic 

algorithm which eliminates the need for signposts. This means a savings 

of several hundred dollars per route in equipment costs and elimination 

of the maintanence and installation worries. The matching algorithm is 

described in detail in "Location of "Good" Loops" on page 56. 

5.2 REFERENCE FILES 

In order to reference the data to individual stops, several external 

reference files are required. They are the following: 
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1. Stop Distances File - a file containing a number for every stop on a 

particular route along with the distance between these stops 

2. Stop Names File - a file containing a description or "name" for each 

of the stops on a particular route. 

3. Schedule (Block) File - a file containing the scheduled arrival time 

at each timepoint throughout the day for each block. A block is the 

schedule for each particular bus on a given day. If a route normally 

has 4 buses operating at the same time then it has 4 blocks. The 

combination of these blocks is the route schedule. A timepoint is a 

stop for which the arrival times are listed in the official schedule. 

Normally there are several timepoints on each route. 

The data required for these files and the techiniques for obtaining it 

are detailed in "Reference Files - MAKEFILE PROGRAM" on page 82. 

5.3 EXTERNAL FILES 

The other type of files required is the external files. These files 

contain important information about the transit company, the equipped 

vehicles, etc. They also contain information which governs the naming 

and assignment of files. For instance, the external file might indicate 

that all reference files for the schedules will have the base of "BLOCK" 

and will be stored and retrieved from drive C. In addition the external 

files contain important parameters which affect the matching process. 

The reason they are not a part of the program is that they can be changed 

very easily without requiring the program to be recompiled. Thus the 
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external files are software modules which can be easily modified or re-

placed, allowing the main program to remain generic. There are two ex-

ternal files, SYSTINFO.EXT and SECT15.EXT. The variables contained in 

each are explained in "Appendix A. External Files" on page 103. 

5.4 APCDATA 

The main data processing is carried out by using the APCDATA program. 

This is an interactive BASIC program which converts the raw data into 

activity records, matches the activities to stops, and stores the results 

in an output file. Since the output files serve as the input for all of 

the reports, listings, and plots, it can be thought of as the "heart" of 

the software package. For this reason, the major steps of this program 

will be described in the following section (see Figure 11 on page 47 for 

a flowchart of the program). 

5.4.1 Program Description 

The program begins by retrieving the relevant information from the 

SYSTINFO.EXT external file. 

A menu is displayed. For data processing the user selects option "1". 

The program asks the user which raw data file is to be processed. 

When the file name is entered, the program goes to the appropriate 

drive and retrieves the data. 
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Retrieve system parameters 
(from SYSTINFO.EXT) 

i 
Present program menu 

Retrieve raw data 

-t, 
Allow viewer to view the data 

{, 
Create "activity" records 

Retrieve distance and block 
reference files 

Locate activities within the time 
"window" of scheduled loop start 

Calculate the match ratio 
for the potential loop 

Accept the loop with the 
highest match ratio 

Match the activities within 
the good loops 

'1,, 
Backmatch activities outside 
good looi 

Front match activities outside 
good loops which are not matched 
by backmatching 

t 
Store the output file 

Figure 11. Data Processing - General Flowchart 
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From the information contained in the three manually input logs at 

the end of the data file, the program determines the time at which 

the data was dumped, the route, block, date, day of the week, and 

vehicle on which the data was collected. In addition, the length of 

odometer impulses and the seated and standing capacity of the bus 

retrieved. 

The program gives the user a. chance to view the raw data. At any point 

the user can continue viewing or else quit and continue with the data 

processing. 

Next the program creates activity records from the raw data. An ac-

tivity is considered any long idle, signboard change, or passenger 

on or off. This part of the program determines the cumulative dis-

tance at which each activity occured, a.long with the distance from 

the previous activity. In addition, it uses the time of data dumping 

to determine the time of day (in 15 second time units) of each ac-

tivity. Finally, it determines the passenger load at each activity, 

which is simply the passenger load at the previous activity plus the 

number of passengers boarded and minus the number deboarded. When 

all activity records have been completed, the raw data is cleared to 

conserve memory. 

Using the block and route numbers for the data, the program automat-

ically retrieves the appropriate reference files. The user is given 
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a chance to specify other files if the data was collected under unu-

sual circumstances (e.g. holiday schedule). 

The program then begins the process of locating the data with respect 

to the stops on the route. The first step is to locate the "good" 

loops in the data. To accomplish this, the program searches for the 

activities which begin and end a loop. Any activity which occurs 

within a time specific time range of the scheduled time for the be-

ginning of a loop is assumed to have taken place at stop number 1. 

The program then checks how well the rest of the activities within 

that potential loop match the reference files. Only those activities 

which begin and end each loop and produce the best fit are recorded 

for use in the actual matching of activities to stops. The process 

is discussed in detail in "Location of "Good" Loops" on page 56. 

The program then matches the activities within the good loops, based 

on how the actual distances compare to the distances contained in the 

stop distance reference file. If the the difference between the ac-

tual distance and the reference distance is within a certain range 

(deltasl =+or - 3 odometer impulses) then the activity is given a 

match value of "4" and the stop number of the reference stop is as-

signed to the activity. A match value of 11211 indicates the difference 

was less than deltas2 (+ or - 6 odometer impulses). If the differ-

ence is greater than 6 impulses, the program assigns the stop number 

of the reference stop which gives the least difference and gives a 
match value of zero. 
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DELTASl = 4 

ACTIVITIES 

match= 4 1 
stop number= 1 

match= 4 
stop number = 3 2 
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stop number= 4 
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match= 2 6 
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Figure 12. Example of the Basic Matching Process 
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Figure 12 on page 50 shows a hypothetical set of 8 activities and the 

corresponding reference file containing 12 stops. Assume the values 

of deltasl and deltas2 are 4 and 2, respectively. The numbers between 

the horizontal lines indicate the distances between the individual 

activities and reference stops, respectively. To begin the matching 

process, activity 1 is assigned stop number 1 and a match score of 4 

(since it lines up perfectly with the reference stop). 

The next step is to try to match activity number 2. If activity 2 

is compared to reference stop 2, the difference is 35 - 20 = 15. Since 

15 is greater than deltasl (4), there is no match. Since the refer-

ence distance is less than the activity distance, the program adds 

the distance between stop 2 and 3 to get a "reference sum" of 20 + 

17 = 37. The difference between the activity distance (35) and the 

reference sum (37) is 2, which is within the range of deltas2. 

Therefore, activity 2 is assigned a stop number 3 and a match score 

of 4. The reference sum is reset to zero. 

Similarly, activity 3 is matched to stop number 4, and since the 

difference is 20 - 17 = 3, the match score is 2 ( difference < 

deltasl). 

For activity 4, no positive match can be made. If it is compared to 

stop 6 the difference is 8 (= 40 - (13 + 19)). Compared to stop 7, 

the difference is -12 (= 40 - (13 + 19 + 20)). Neither of these 

differences has a magnitude less than deltasl, so the match score is 
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zero. Since stop number 6 is the closest, activity 4 is assigned to 

stop number 6, but the reference distance is not reset. 

Since activity 4 was not a good match, the distance is added to the 

distance to activity 5, so that the II activity sum" is 40 + 50 = 90. 

When this number is compared to the reference sum from stops 4 through 

8 (= 13 + 19 + 20 + 39 = 91), the difference is only 1. Therefore, 

activity 5 is assigned to stop number 8 and given a match score of 4 

(since the difference is less than deltas2). Since the match was 

good, both the activity sum and the reference sum are reset to zero. 

The process would continue in like manner until all of the activities 

had been assigned a stop number and a match score. These values are 

shown in the example. 

If the stop number assigned to the activity is the stop number of a 

timepoint, the program retrieves the scheduled time for that loop and 

timepoint. This value is saved as the "schedtime" for the activity. 

Activities which are not at timepoints have a schedtime of zero. 

The process continues until all activities between the beginning and 

end of the loop have been matched for every loop. 

Next the program goes to the beginning of the first loop. Since 

there are usually some activities occuring before the first full loop, 

a different matching technique is required. This is known as "back-
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matching". Since the stop number of the activity beginning the first 

loop is known (1), the backmatching process uses this point as the 

starting point. Matching is carried out in a similar fashion as the 

matching within good loops with a very important exception: The 

program proceeds backwards through the activities and reference 

files. If the difference between the actual and reference distances 

is less than deltas2 (= 6 odometer impulses), then the match value 

assigned is 11111 ; otherwise, it is zero. The process continues until 

the time of an activity is earlier than the first scheduled stop. 

If there are any gaps between the good loops (if for instance the bus 

is forced to take a significant detour which causes the loop to be 

considered "bad"), then the program backmatches from the beginning 

of the next good loop to the end of the last good loop. 

At the end of the day there are often activities which occur after 

the last full loop. These activities are matched by 11frontmatching". 

This is exactly like the matching within the good loops, except that 

a match value of "3" is assigned when the difference between actual 

and reference distances is less than + or - 6 odometer impulses. 

Frontmatching ceases when an activity occurs after the last scheduled 

stop for the day. 

Again, if a gap exists between the good loops, frontmatching is per-

formed from the end of the last good loop to the first activity which 

has been positively located by backmatching (i.e. match= 1). 
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BACKMATCH '~ 1 PARTIAL 
.. 

MATCH 2 GOOD 
\ ( 

MATCH 3 GOOD 
, t 

FRONTMATCH --- - -- 4 BAD 
BACKMATCH 

MATCH 5 GOOD 
I 

MATCH 6 GOOD 
' I 

MATCH 7 GOOD 
f 

FRONTMATCH11 8 PARTIAL 

Figure 13. Example of the Three Types of Matching 
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Figure 13 on page 54 gives a schematic example of the data for one 

day and the way in which matching would proceed. The example assumes 

that the activities which begin and ending all of the good loops have 

been located ( they are represented by the horizontal lines in the 

example). Loops 2, 3, 5, 6, and 7 have been identified as "good" so 

the regular matching process takes place from the beginning to the 

end of each of these loops. 

When all good loops have been matched, the next step is backmatching. 

Since loop number 1 is only a partial loop, backmatching takes place 

from the beginning of loop 2 until an activity occuring before the 

scheduled time for the start of the days service is located. Back-

matching would also take place from the beginning of loop 5 to the 

end of loop 3, since loop 4 did not meet the criteria for a good loop. 

The final step is frontmatching. Since loop 4 is "bad" the program 

calls for frontmatching from the end of loop 3 up to the last activity 

positively matched through backmatching (indicated by the dotted line 

in the example). Thus, through backmatching and frontmatching the 

"bad" loops, the program should close in on the point at which the 

deviation from the typical route occured. The last step in the ex-

ample would be frontmatching the partial loop 8 from the end of loop 

7 until an activity occuring after the last scheduled stop occured. 

Finally, the matched activity records are stored as the output file. 

For each activity the following information is included - activity 
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type; stop number assigned during matching; cumulative distance from 

start of the day (in odometer impulses); time of day (in 15 second 

time units); scheduled arrival time ( 0 unless the activity occurs 

at a timepoint); passenger ons; passenger offs; passenger load. This 

file is given the same base name as the raw data from which it is 

processed, but is assigned an extension of ". OUT" to distinguish it 

as a processed data file. 

5.4.2 Location of "Good" Loops 

As the program description indicates, the correct location of good loops 

is critical to the correct matching of activities to stops. This section 

details the process of defining the good loops. 

Locating a good loop means identifying the activities which occur at the 

beginning and end of that loop. In making this identification, the pro-

gram considers every activity to be a potential beginning of a loop. It 

then determines the true loop beginning by applying a two step test. 

The first step of the test is that the time the activity occurs must be 

within a specific time range of the scheduled beginning of the loop. This 

time range is known as "deltat" and is currently set at 8 minutes. If 

the activity occurs more than deltat before the scheduled time, then the 

activity is rejected and the next activity is tested. If the activity 

occurs more than "deltat" after the scheduled time then the program sets 
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the reference time as the scheduled time for the next loop, and the 

process continues with the next activity. 

Those activities which fall within "deltat" of the scheduled beginning 

of a loop go on to the second test. In this test, the program assigns 

the activity to stop number 1, and begins matching the subsequent activ-

ities just as in the example in Figure 12 on page 50 The only difference 

is that no stop number is actually assigned to the activity, and the 

program just keeps track of the number of positive matches (i.e. dif-

ference< deltasl) which occur. The matching continues until either the 

last reference stop is reached or the total accumulated distance from the 

first activity exceeds that of a full loop. When either of these condi-

tions is met, matching stops. 

Next, the "match ratio" is calculated. This ratio reflects the percentage 

of activities which produced a good match out of all of the activities 

which were matched. Refering to the example of Figure 12 on page 50, the 

match ratio would be the number of activities which reciecved a match 

score of greater than zero (6) divided by the total number of activities 

(8). Thus, the match ratio for the hypothetical loop would be 6 / 8 = 

. 75. 

If the match ratio is greater than .5, then the temporary beginning and 

ending of that loop would be the first and last activities matched. 
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The process would be repeated starting at the activity following the ac-

tivity which was last checked as the potential beginning of a loop. Those 

activities which are associated with the highest match ratio for each loop 

are finally accepted as the actual beginning and end of that loop. If 

none of the activities produce a match ratio greater than .5, then the 

loop is considered bad. 

By locating loops in this way, the program is able to quickly make the 

referencing. Only those activities within deltat are examined, so that 

the data processing is much faster than if every activity were examined. 

By separating the "good" loops from the "bad" ones in this way, the pro-

gram is able to find starting points from which it can close in from in 

from the front ( frontmatching) and from behind ( through backmatching). 

Thus, the program is trying to recognize the pattern of the data, and 

notifies the user when there are abnormalities in that data. 

Another important feature of the loop locating algorithm is that it lo-

cates the loops independently of one another. This means that if for some 

reason a "bad" loop is accepted as "good", then only the activities within 

that loop will be mismatched. The rest of the days loops should be un-

affected. This means that very little data will be wasted due to problems 

with locating the activities. 
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S.5 COMMENTS ON DATA PROCESSING 

S.S.1 Limitations 

This system of data processing has a few limitations. It can only be used 

for fixed route service. If the route changes during the day, the ref-

erence files are not valid for that portion, and mismatching might occur. 

In addition, the program assumes the bus is assigned to the same block 

for the entire day. If the block changes the data after the change will 

be useless. However, with a little care in scheduling, this should not 

be a problem. Finally, the program processes data for a single day at a 

time. 

5.5.2 Accuracy of the Matching 

The question of how good is the matching process is an important one. 

To answer it, several loops were compared between the locations of ac-

tivities from an onboard observer. In each of these cases the location 

of loops was correct for all of the data sampled. However, on a few of 

the stops, particullarly the very closely spaced ones, the program occa-

sionally matched an activity to the stop before or after the actual one. 

But for the vast majority of stops, the process works very well. It ap-

pears that the confidence of location is a function of the number of stops 

the bus makes. Since variation in distance can occur due to changes in 

tire pressure, lane changes, and even drivers, the less distance between 

the activities, the higher the probability of a positive match. 
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5.5.3 Operations 

The number of files involved in the APC data processing quickly adds up. 

For this reason, it is recommended that a computer with a hard disk drive 

be used for data processing. This eliminates the need for shifting disks 

required for reference files, data files, storage, and the program itself. 

It is recommended that data be processed at least once a week. Not only 

will that give the management information sooner, but it will keep the 

data from "piling up". Also, by processing the data weekly, any serious 

problems with the equipment will be discovered more quickly, and steps 

can be taken to correct the problems before a large number of useless data 

files are collected. 
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6.0 GENERATING LISTINGS, REPORTS, AND PLOTS 

After the data has been processed, the ultimate goal of the APC system 

can be realized - meaningful information can be delivered into the hands 

of the transit management. Important decisions about fleet requirements, 

route design, schedules, and quality and types of service can be made with 

more confidence than ever before. And finally, valuable human resources 

can be freed from the monotonous, time consuming task of making on board 

surveys and manually processing field data. They can devote themselves 

to more rewarding and productive pursuits - and not only the transit 

company, but also the general public, will benefit. This chapter is de-

voted to describing these listings, plots, and reports, along with soft-

ware which produces them. 

6.1 BUS STOP LISTING 

The Bus Stop Listing is the most detailed of the reports obtained from 

the processed data. It is a sort of "daily diary" of a the APC equipped 

vehicle, listing every passenger on or off, along with the stop number 

and name, the time of day, and the distance since the beginning of the 

day's operation at which the activity occured. In addition, the listing 

gives the schedule time and schedule deviation at any timepoints at which 

the bus stopped during the day. Finally it gives the passenger load at 

each stop throughout the day. 
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The bus stop listing is generated by selecting option 11211 of the APCDATA 

program. It is included in this program because it serves as the most 

complete check of the processed data, and it would normally be the first 

report generated upon completion of the data processing. 

the program are very simple: 

The steps of 

The program asks the user which output file to retrieve for creating 

the listing and acts according to the users command. 

Next the user is given the choice of viewing the report on the screen 

or printing a hardcopy of the report. 

Using the information about which route the output file represents, 

the program suggests the appropriate stop names file. 

The program begins preparing and processing the report. The only real 

calculations required are those to convert the time from 15 second 

increments into hours, minutes, and seconds and to convert the dis-

tance from odometer impulses to miles. The rest is simply a matter 

of printing the information in the proper format. 

Figure 14 on page 63 shows a sample page from a bus stop listing. 

One very important feature of the bus stop listing, as well as all other 

reports and plots, is that it can be printed on standard 8-1/2 inch by 

11 inch computer paper. This means that no special printers or paper are 
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ROANOKE VALLEY METRO BOS STOP LISTING PREPARED 08-25-1986 PAGE 1 
BLOCK I 16 ROOTE I 1 COVE ROAD - PROSPECT BILLS 7-17-86 

STOPI STOP NAME M DIST DEPART SCBED DEV ONS OFFS PASS 

u JEFFERSON i MAPLE 0 0.07 5:37:30 1 1 0 
102 ROOTT i BLACK OAK 0 6.55 5:49:15 1 0 l 
105 FERNCLIFF APTS. S. 0 6.67 5:53:30 1 0 2 
113 COVE ROAD i FRESNO 0 7.51 5:56:30 1 0 3 
129 STAUNTON i 21st 0 8.95 5:59:15 1 0 4 
132 STAUNTON i 18th 0 9.20 6: 0:15 l 0 5 
139 STAUNTON i 12th 0 9.76 6: 2:30 5 0 10 
154 JEFFERSON i WELLS 0 11.26 6: 6 :45 l 0 11 
160 SALEM & l st 0 11.87 6: 9:30 0 l 10 
161 JEFFERSON i CAMPBEL 0 12.00 6:10:15 0 3 7 
164 JEFFERSON i FRANKLI 0 12.09 6:16:30 3 3 7 
165 JEFFERSON i BOLLIT 0 12.18 6 :17: O l 0 8 
179 JEFFERSON i MC CLAN 0 13.47 6 :20: 0 0 5 3 
180 JEFFERSON i 22nd 0 13.56 6:20:45 0 l 2 
190 26th i AVENBAM 0 14.32 6:23:15 l 0 3 
204 FRANKLIN i PENARTH 0 15.61 6 :26: 0 0 l 2 

l BRENDLES 4 16.25 6:35:45 6:30: 0 - 5:45 3 3 2 
9 FRANKLIN (COLONY HO 4 17.39 6:39:15 l 0 3 

32 JEFFERSON i YELLOW 4 19.33 6:43:15 l 0 4 
41 JEFFERSON i MAPLE 0 21.48 6:49:45 0 2 2 
42 JEFFERSON i ALBEMAR 2 21.68 6:50:45 l 0 3 
so CAMPBELL i MARKETS 0 22.16 6 :57: 0 l 3 1 
51 WILLIAMSON (YELLOW 0 22.37 6 :58: 0 1 0 2 
74 STAUNTON i 16th 2 24. 72 7: 7:30 l 0 3 

103 ROUTT i FERNCLIFF 2 27.57 7:14:30 0 l 2 
106 FERNCLIFF (RUFFNER 2 27 .95 7:17:30 l 0 3 
113 COVE ROAD i FRESNO 0 28.72 7:20: 0 2 0 5 
117 COVE ROAD i FAIRLAN 0 29.03 7 :21: 0 l 0 6 
122 LA.FAYETTE & DELAWAR 0 29.55 7:22:15 l 0 1 
123 LAFAYETTE i CLIFTON 0 29.61 7:22:45 3 0 10 
125 LAFAYETTE i STAUNTO 0 29.76 7:23:45 l l 10 
126 STAUNTON & 24th 2 29.88 7:24:15 1 0 11 
127 STAUNTON & 23rd 4 29. 96 7:24:45 l 0 12 
131 STAUNTON i 19th 4 JO.JO 7:26: 0 0 1 11 
144 ORANGE i 8th 0 31.48 7:29:30 0 l 10 
145 ORANGE i 5th 4 31.61 7:30: 0 2 0 12 
161 JEFFERSON & CAMPBEL 0 33.01 7:36: 0 3 4 11 
162 JEFFERSON & CHURCH 4 33.10 7: 38: 0 7:35: 0 - 3: 0 6 1 16 
169 JEFFERSON & ALBEMAR 4 33.60 7:41:15 l l 16 
178 JEFFERSON i WELLER 2 34.49 7:44:15 7:42: 0 - 2:15 0 l 15 
179 JEFFERSON ' MC CLAN 2 34.57 7:44:45 l 0 16 
181 JEFFERSON ' 23rd 4 34.76 7:45:30 0 1 15 
184 JEFFERSON & 26th 2 35.01 7:46:30 1 0 16 
189 26 th & WYCLIFF 2 35.37 7:47:30 0 1 15 
192 AVENHAM & 28th 4 35.62 7:48:45 0 l 14 
195 AVENRAM & CASSELL 4 35.90 7 :50: 0 2 0 16 
198 AVENRAM & WHITE OAK 4 36.21 7:50:45 0 1 15 
204 FRANKLIN i PENARTH 4 36.78 7:52:30 0 2 13 
205 FRANKLIN (TANGLEWOO 0 37.13 7:53:45 0 l 12 

1 BRENDLES 3 37.40 8: 0: 0 7:55: 0 - 5: 0 1 2 11 
1 FRANKLIN (SHELL) 3 38.41 8: 5:45 2 1 12 

Figure 14. Bus Stop Listing: (sample page) 
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required, and most transit companies would not even need to purchase a 

printer just for the APC system, and the overall equipment costs are re-

duced accordingly. Another helpful aspect is that the user need only 

remember the base name of the original data file for any of the reports. 

The program automatically supplies the appropriate drive designation and 

extensions. 

6.2 TIHEPOINT PROFILE REPORT 

The timepoint profile report is a very useful report for monitoring 

schedule performance. This report aggregates some of the data from the 

bus stop listing while providing additional information which the listing 

does not. At every timepoint at which the bus stops, a statistics are 

reported, including the stop name and number, the load at that point, and 

the scheduled time, the actual time at which the bus left the stop, and 

the difference between the two (schedule deviation). The program also 

accumulates statistics between the timepoints, including the number of 

passenger "ons" and "offs", the maximum load and the stop at which it 

occured, the number of stops the bus made, and the distance, time, and 

operating speed. See Figure 15 on page 65 for an example. 

The main steps required to obtain the report are as follows. 

The user selects option "1" of the REPORTS program. 
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ROANOKE VALLEY METRO TIME POINT PROFILE REPORT PREPARED 08-25-1986 
BLOCK I 16 ROUTE I 1 COVE ROAD - PROSPECT HILLS 7-17-86 

STOPI STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD IIAXSTOP I STOPS DIST TIME SPEED 

104 PllNCLIPP APTS. N. 1 5:53:30 5:50: 0 - 3:30 
10 4 11 154 g 5.41 18:15 17.80 

162 JEFFERSON, CHURCH 7 6:11:45 6:10: 0 - 1:45 
8 13 8 165 11 4.16 24: 0 10 .40 

1 BRENDLES 2 6:35:45 6:30: 0 - 5:45 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP I STOPS DIST TIME SPEED 

1 BR.ENDLES 2 6:35:45 6:30: 0 - 5:45 
3 2 4 32 5 5.91 17:30 20.27 

48 JEFFERSON, CHURCH 3 6:53:15 6:50: 0 - 3:15 
3 4 3 48 7 5.52 22:45 14 .55 

104 FERNCLIFP APTS. N. 2 7:16: 0 7:10: 0 - 6: 0 
22 8 16 162 14 5.42 22: 0 14. 78 

162 JEFFERSON ' CHURCH 16 7:38: 0 7:35: 0 - 3: 0 
1 2 16 162 2 1.39 6:15 13.34 

178 JEFFERSON, WELLER 15 7:44:15 7:42: 0 - 2:15 
5 g 16 179 13 2.92 15:45 11.11 

1 BRENDLES 11 8: 0: 0 7:55: 0 - 5: 0 

STOPI STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP I STOPS DIST TIME SPEED 

1 BRENDLES 11 8: 0: 0 7:55: 0 - 5: 0 
2 2 12 7 5 5.92 21: 0 16.91 

48 JEFFERSON, CHURCH 11 8:21: 0 8:19: 0 - 2: 0 
0 3 11 48 6 5.34 24: 0 13.35 

104 FERNCLIFF APTS. N. 8 8:45: 0 8:40: 0 - 5: 0 
4 4 10 121 8 5.57 23: 0 14.53 

162 JEFFERSON i CHURCH 8 9: 8: 0 9: 5: 0 - 3: 0 
12 6 15 167 5 1.41 6:30 12 .98 

178 JEPPERSON i WELLER 14 9:14:30 9:12: 0 - 2:30 
6 15 14 178 11 3.15 17:15 10.95 

l BRENDLES 5 9:31:45 9:25: 0 - 6:45 

STOPI STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP I STOPS DIST TIME SPEED 

1 BRENDLES 5 9:31:45 9:25: 0 - 6:45 
7 2 12 33 6 5.92 21:30 16.53 

48 JEFFERSON, CHURCH 10 9:53:15 9:50: 0 - 3:15 
8 6 14 59 9 5.52 21.:30 15 .40 

104 FERNCLIFF APTS. N. 12 10:14:45 10:10: 0 - 4:45 
22 l3 21 151 15 5.42 23:15 13.99 

162 JEFFERSON, CHURCH 21 10:38: 0 10:35: 0 - 3: 0 
2 6 23 163 3 l.38 7:30 11.06 

Figure 13. Timepoint Profile Report: (sample page) 

Figure 15. Timepoint Profile Report: (sample page) 
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The program asks the user which output file to retrieve and acts ac-

cordingly. 

Next the user is given the choice of a screen output or a hardcopy 

print. 

The program automatically retrieves the stop names reference file 

which is appropriate for this data. The user can accept it or specify 

another if the data is for a temporary route or is otherwise unusual. 

The program prints the report heading and begins scanning the file 

for the activities which occur at the timepoints. When a timepoint 

is encountered, the information for that activity is printed. The 

program then begins accumulating data until it reaches the next ac-

tivity occuring at a timepoint. 

The information concerning activities is printed, followed by the 

information for the current timepoint. The inter-timepoint data is 

cleared and the process is repeated until the last activity is 

reached. 

6.3 SECTION 15 DAILY REPORT 

The earlier chapters mentioned the ability of APC systems to collect and 

process the information required for the Section 15 Annual Report to UMTA. 

That report is a compilation of many data samples obtained from many 
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different trips throughout the year. The daily report contains that data 

broken down by time periods. The steps of the program which produce the 

report are as follows: 

Important parameters are retrieved from the SECT15.EXT external file 

which indicate the time of day at which the a.m. peak, midday, the 

p. m. peak, and night periods occur. These times may vary from one 

transit company to another since they are based on the times at which 

extra buses begin and end service. 

The program then asks the user to indicate which output file to re-

trieve for processing. Once again, the name is the same as it was 

for the raw data, only the extension ".OUT" is added. 

Next the program sets the limits of the time periods based on the 

information retrieved in the first step. 

The program searches for trips, which according to UMTA are one-way 

trips in regular revenue service from terminal point on the route to 

the other [8]. Therefore, the program searches for activities whose 

stop number is either 1 or the number of the "turnpoint". When such 

an activity is located the program checks ahead to see if the bus 

stopped at the other end of the route. In order to comply with the 

UMTA definition of a trip, only those trips which begin and end at 

terminal points are included. This means that the drivers should 
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attempt to make there layovers and/or signboard changes at these two 

points in order to increase the number of "acceptable" trips per day. 

When a trip is located it is classified according to the time period 

in which it begins. 

The following data is accumulated for each trip: 

passengers boarded 

passengers on board 

distance travelled 

trip time 

passenger miles 

passenger minutes 

capacity miles 

seat miles 

number of trips 

These total are accumulated for each time period (Saturday and Sunday 

are considered single periods). 

The totals for each period are stored in a matrix known as the section 

15 daily report file. Its name is the same as that of the output file 

from which it was created and it is given an extension of ".15". 
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Since the file fits easily on the screen it is printed to the screen 

and the user is instructed to use the Shift-PrtSc combination to ob-

tain a hard copy. 

In addition to the variables mentioned above, three others are in-

cluded for each time period under the heading "Sample Averages". 

These are the number of unlinked passengers per trip(= passengers 

boarded/ no. of trips), the passenger miles per trip, and the un-

linked passenger trip time (passenger minutes/ no. of trips). 

See Figure 16 on page 70 for a sample section 15 daily report. 

6.4 SECTION 1S ANNUAL REPORT TO UMTA 

To create the annual report to UMTA is simply a matter of combining daily 

report files until enough trips are included to satisfy the requirements 

for confidence and precision levels specified by UMTA. The sample sizes 

required depend on the frequency of sampling, and are contained in 

Figure 17 on page 71. 

In addition to meeting the sample size requirement, the samples should 

be selected at random. The individual trips cannot be randomly selected 

since they are grouped by days in the daily report. Still, the block 

numbers to which the equipped buses are assigned could be selected at 

random, thus ensuring a good representation of overall operations of the 

transit company. 
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ROANOKE VALLEY METRO SECTION 15 DAILY REPORT PREPARED 08-25-1986 
ROUTE t l COVE RD./PROSPECT RILLS THURSDAY 7-17-86 
BUS t 194 SEATED CAPACITY 42 TOTAL CAPACITY 66 

WEEKDAY WEEKEND 
TIME PERIOD AM PEAK MIDDAY PM PEAK NIGHT SATURDAY SUNDAY 

Passengers Boarded 9 126 66 0 0 0 
Passengers On Board 32 1664 950 0 0 0 
Bus Trip Distance 11 64 43 0 0 0 
Passenc,er Miles 32 872 509 0 0 0 
Bus Trip Time 47 283 178 0 0 0 
Passenger Minutes 31 948 527 0 0 0 
Capacity Miles 755 4236 2823 0 0 0 
Seat Miles 480 2696 1796 0 0 0 
Trips in Sample l 6 4 0 0 0 

SAMPLE AVERAGES 
Unlinked Pass/Trip 9 21 17 0 0 0 
Pass. Miles/Trip 32 145 127 0 0 0 
Unl. Pass. Trip Time 31 158 132 0 0 0 

Figure 16. Section 15 Daily Report 
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Plan 
Number 

1· 

2 

3 

4 

5 

6 

ALTERNATIVE SAMPLING PLANS T~T WILL YIELD 
REQUIRED ACCURACY· 

Frequency of Sampling Bus Trips 
in Sample 

Every Day 2 

Every Second Day 3 

Every Third Day 5 

Every Fourth Day 7 

Every Fifth Day 10 

Every Sixth Day 15 

ota 
Sample Size 

for Year 

730 

549 

610 

644 

730 

915 

*9So/. prob3bility that true value of total p_assenger 
miles lies within 10% of sample estimate 

Figure 17. Required Sample Sizes For Section 15 Annual Report 
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The steps of this part of the REPORTS program are extremely simple: 

The program asks which daily report file to add to the cumulative 

file. 

The cumulative file is retrieved, the values from the daily report 

are added for each variable and each time period. The sums are stored 

as the new cumulative file. 

The program asks whether the user would like a print of the new cu-

mulative file. If the reply is yes, then the user is given the choice 

of including the annual totals or leaving them out. Until the final 

report is to be printed there is no need to include them. If it is 

decided to include them the program asks for the total number of trips 

(including trippers and shuttles) for each time period for the entire 

year. 

A hardcopy of the report is printed. If the annual totals are in-

eluded the report will contain the total annual unlinked passenger 

trips(= no. of trips x unlinked passengers per trip) and the annual 

total passenger miles (= no. of trips x passenger miles per trip). 

This report is in the same form as the the required final report. 

Figure 18 on page 73 shows a sample annual report (includes data from 

only two daily report files). 
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ROANOKE VALLEY METRO SECTION 15 ANNUAL REPORT PREPARED 08-25-1986 
TRANSIT ID 3007 NON-RAIL MODES MODE MB 
FISCAL YEAR END 6/30/86 FORM 406A LEVEL R 

TIME PERIOD AM PEAK MIDDAY PM PEAK NIGHT SATDAY SUNDAY TOTAL 

Passengers Boarded 9 126 66 0 0 0 201 
Pass. On Board 32 1664 950 0 0 0 2646 
Bus Trip Distance 11 64 43 0 0 0 118 
Passenger Miles 32 872 509 0 0 0 1414 
Bus Trip Time 47 283 178 0 0 0 509 
Passenger Minutes 31 948 527 0 0 0 1506 
Capacity Miles 755 4236 2823 0 0 0 7814 
Seat Miles 480 2696 1796 0 0 0 4972 
Trips in Sample 1 6 4 0 0 0 11 
Total Trips 500 900 200 0 800 0 2400 

SAMPLE "''7F.FAGES 
Unl. Pass./Trip 9 21 17 0 0 0 47 
Pass. Miles/Trip 32 145 127 0 0 0 305 
Unl Pass Trip Time 31 158 132 0 0 0 321 

ANNUAL TOTALS 
Unl. Pass. Trips 4500 18900 3300 0 0 0 26700 
P11o;senger Miles 16122 130832 25454 0 0 0 17241)3 

Figure 18. Section 15 Annual Report to UMTA 
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In order to provide documentation of the origin of the numbers con-

tained in the final report, it is recommended that a hardcopy be made 

of every daily report file included in the annual report file. In 

fact since the daily report takes less than half a page, the resulting 

cumulative file can be included at the bottom of the same sheet to 

show the "year to date" values of the data included in the cumulative 

file. 

6.5 PASSENGER LOAD PLOT 

The old adage that a "picture is worth a thousand words" may be overworked 

but it is often very true. Certain types of information are much easier 

to interpret if they are in graphical form as opposed to tabular form. 

It is for this reason that the PLOTS program was developed. This program 

allows the user to create two different types of plots from the output 

file, the first of which is the passenger load plot. 

The steps of this program are again very simple: 

The passenger load plot option ("1") is selected from the menu. The 

program then asks which output file to retrieve in order to create 

the plot, and responds to the user's input. 

The program displays a message indicating that a large plot can be 

obtained by pressing the left Shift - PrtSc combination once the plot 

is completed on the screen. (This capability is provided by the 
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program GRAFTRAX. EXE, which is entered from the AUTOEXEC. BAT file 

executed automatically during the original "booting" of the APC Pro-

gram Disk) 

The axes, headings, and labels are printed. 

The passenger load vs. the time of day is plotted to the screen 

Figure 19 on page 76 shows a sample passenger load plot. 

This plot can be very valuable in determining optimal headways and ade-

quacy of vehicles at providing seating which matches the demand. 

6.6 ROUTE DEMAND PLOT 

This plot gives a graphical representation of the number of passengers 

boarded throughout each hour of the day. The steps are identical to those 

for the passenger load plot except that a bar chart indicating passengers 

boarded per hour is created instead of a line graph. Figure 20 on page 

77 shows a route demand plot. 

This plot can be very helpful in determining "peaking" effects and for 

indentifying the required amount of service at various times throughout 

the day. 
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Figure 19. Passenger Load Plot 
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7.0 USERS GUIDE 

7.1 INTRODUCTION 

This guide describes the methods for retrieving and processing data col-

lected using the Automatic Passenger Counter System. It explains how to 

create the necessary reference files, and how to generate the reports and 

plots which help the management monitor the system and make decisions to 

help improve it. 

The software has been designed with the user in mind; It is interactive, 

and leads the user through the programs by asking simple questions (in 

English - not "Computerese") and acting according to the users in-

structions. In fact, it is hoped that after the programs have been used 

a few times, this guide will be unnecessary. Nonetheless, like anything 

new, the software is bound to raise some questions at first. This guide, 

along with the accompanying demonstrations, should answer them. 

7.2 DATA RETRIEVAL 

The following section explains in detail the steps required in order to 

retrieve the data stored in the CSM. 

1. Plug the "bus" end of the communications cord into the large round 

phono jack behind the first seat on the right side of the bus. Plug 
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the "computer" end into a similar jack on the left side of the Data 

General Computer. Check to make sure that the APC·DATADUMP.BAS PRO-

GRAM diskette is in the front drive and the data storage diskette is 

in the rear drive. 

2. Turn on the computer. There will be several messages displayed while 

the computer loads its operating system. When the message "Ok" ap-

pears (after about 20 seconds) , the computer is ready. 

3. Press the key marked "F3". The word "LOAD" will appear followed by 

a quotation mark and a blinking cursor. Type "DUMP " and press the 

return key. The "Ok" message will again appear on the screen. 

4. Press the key marked "F2". A menu will be displayed. Press "T" to 

transfer data from the bus to the computer disk. Press the return key. 

5. A message reading : 11S-Screen only, D-Disk only, B-Both. Enter 

choice... " will appear on the screen. Press "D" and strike return. 

6. The computer will ask for the "OUTPUT FILE NAME". Name the file in 

the following way: Press "B", followed by the number of the block 

on which the bus was operating that day. Next, type the first 3 

letters of the name of the month, followed by the day of the month. 

For example if the bus was on block #14 on July 23rd, then the output 

file name would be "B14JUL23". 
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7. The computer will then ask for the "24 HOUR REAL TIME HOUR". Enter 

the current hour and press return. (If the hour is past noon, add 

12 to the current hour. For example, 6 p.m. would be entered as 18.) 

Next the computer will ask for the "24 HOUR REAL TIME MINUTES". Enter 

the number and press return. The computer will dump the data to the 

storage disk, displaying a flashing code indicating the amount of data 

stored. The process may take a couple of minutes. 

8. When the data has been dumped, the computer will ask for the month. 

Enter the number of the month and press return. Do the same for the 

day. For the year, enter only the last two digits and press return. 

9. Next , the computer wil 1 ask for the "ROUTE ID". Enter the number 

of the route on which the bus was operating that day and press return. 

10. The computer will ask for the day of the week. Enter the appropriate 

number and press return. 

11. Finally, the computer will ask for the block number for the bus for 

that day. Enter the number and press return. 

12. The computer will display two sets of numbers that echo the informa-

tion which just been entered. The numbers will be in the following 

form: 

12 MONTH DAY YEAR ROUTE ID 
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12 

12 

DAYOFWK BLOCK HOUR 

BUS ID O 0 

MINUTE 

0 

13. Check to make sure these numbers are correct. If any are incorrect, 

make a note of which ones they are and submit it with the data 

diskette. 

14. The data dumping process is complete. Turn off the computer and 

disconnect the communications cord. Insert the key into the power 

on/off switch. Turn it to the left until the power on indicator light 

goes off. Then turn it back to the right until the light comes back 

on and remove the key. The computer is reset and ready to collect 

the next day's data. 

7.3 DATA TRANSFER 

Since the data is retrieved on 3-1/2 11 diskettes but processing requires 

5-1/4 11 diskettes, a transfer step is required. This transfer is accom-

plished by following these simple steps: 

1. Be sure that the the auxilliary disk drive is plugged in and connected 

to the drive slot in the back of the computer. Insert the data disk 

( containing raw data retrieved using the Data General) into the 

auxilliary drive and turn it on using the red switch on the back. 
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2. Insert the "APC TRANSFER DISK" into the A: drive of the main data 

processing computer and turn on the computer. 

3. When the A> prompt appears, strike D: and return. The auxi 11 iary 

drive, designated as the "D:" drive is now the current drive. It 

operates just like the other drives. Data can be transferred using 

the DOS "copy" command (for example, "D>copy B14JUL23.DAT C:" copies 

the file to the hard disk C: drive. 

The data transfer is then complete, and the data disk can be cleared and 

used again. 

7.4 REFERENCE FILES - MAKEFILE PROGRAM 

In order to identify the stops at which the various activities occur it 

is necessary to reference the activities to files which contain the names 

of all of the stops on the routes and the distances between them. A 

reference file is also necessary in order to determine schedule deviations 

at the timepoints. This section describes the data required for these 

files, along with some techniques for obtaining them. Then it describes 

MAKEFILE ,the program which enables the user to easily create the neces-

sary reference files. 
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7.4.1 Data for the Stop Distances and Names Reference Files 

Collecting the data for the distance file requires two people: a bus 

driver and a recorder who is familiar with the route to record the data. 

They should take the equipped bus, the diagnostic unit, and the stop 

distance and names data forms (see Figure 21 on page 84) and perform the 

following steps: 

1. Drive the bus to the beginning of the route (one of the terminal 

points, preferably the stop at which the drivers change the destina-

tion sign at the beginning of a one-way trip). 

2. When the bus reaches that point, the recorder should reset the dis-

tance registers of the on board computer by turning the APC power 

on/off switch to the left until the red light goes out. Then he 

should turn the power back on and connect the diagnostic unit and 

h 11211 k press t e ey. 

3. Next, he should record the stop number (in this case 1), a description 

or name which identifies the stop, and the distance reading from the 

diagnostic unit (which is equal to or close to zero at this point). 

4. The driver should then drive to the next stop, where the recorder 

again writes the number, name, and distance. The process is repeated 

until the bus returns to the starting point, where the final record 

is made. 
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Stoo I S'IOP RAME DIST 

Figure 21. Sample Stop Distances and Names Data Form 
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5. If a stop is a "timepoint" (a stop for which a scheduled time is 

listed in the route schedule), the recorder should mark a "T" to the 

left of the stop number. 

6. Finally, the recorder notes the total number of stops, along with the 

stop number of the turn around point at the far end of the route, 

where the bus begins the return trip to the starting point. This stop 

is the "turnpoint". 

7.4.2 Data for the Schedule (Block) Reference File 

The data for the schedule reference file is very easy to obtain. In fact, 

most of it is contained in the schedule sheets which the dispatcher keeps 

for each route. There will be a reference file for each block. This file 

will identify the numbers and names of the timepoints, and will record 

the scheduled time for each of these timepoints for every loop the bus 

makes during the day. In order to simplify the creation of the file, the 

following steps should be taken: 

1. Make a copy of the schedule sheet for each route. 

2. Read across the top of the columns until the name of the beginning 

of the loop (as determined in the collection of the stop information) 

is located. Mark the number "1" next to the name. This will be the 

first timepoint. 
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3. Move to the next column to the right ; if it is identical to the column 

just numbered, then mark out the whole column; if it is different, 

then give it number 11211• 

4. Continue numbering the timepoints as above. When the last column is 

reached, continue with the first column on the left until all columns 

are either numbered or marked out. 

5. Next determine the number of loops. This is done by locating the 

column for the last timepoint, and then counting the number of times 

the number of the block for this file is encountered while reading 

down the column. If there are any scheduled stops beyond the last 

one in that column, then add one to the count. This final number is 

the number of loops. The sample shows a schedule sheet which has been 

prepared. 

6. To make it easier to keep track of the loops, it is a good idea to 

use a highlighting marker to note which lines of the schedule sheet 

should be included for this particular block (see Figure 22 on page 

87.) 

7. Finally, determine the stop number of each timepoint from the stop 

names and distance data sheets for that route. 

Once this information is obtained, the file can be created using the 

Schedule (Block) option of the MAKEFILE program. 
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Figure 22. Sample Prepared Schedule Form: ( for block 16) 
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To run MAKEFILE, place the APC program disk in the A: drive and turn on 

the computer. If the computer is already on, press Ctrl-Alt-Del together 

to reset. When the A> prompt appears, type MAKEFILE. A menu will appear 

on the screen asking the user to choose one of four options. 

options are discussed individually. 

7.4.3 Create or Edit Stop Distance File 

These 

The user chooses to either edit or create a new file by typing either an 

"e" or a "c". If the create option is chosen, the program will ask a 

series of questions which the user should answer using the information 

from the stop distance forms. Then the program asks for the cumulative 

distance to each stop. The user should simply type in the corresponding 

number from the distance column of the forms. When the last stop is 

completed, the user is given a chance to view and the file and edit any 

incorrect entries. Finally, the program will what the file name will be. 

This name will include the drive to which the file will be sent,followed 

by "DIST", the route number, and the extension ".REF". The user should 

accept this name unless the file is for a temporary route, i.e. one with 

a detour or other irregularity. In that case, another name may be desired 

to distinguish the file from the regular one. If the edit option is 

chosen, the user is asked which file to retrieve. Then it displays the 

contents and from that point on it functions just like the create option. 
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7.4.4 Create or Edit Stop Names File 

This option is very similar to the Stop Distance Option, except that it 

asks for the stop names rather than the cumulative distance. The other 

difference is that the file name includes the drive, "NAMES", the route 

number , and the ext ens ion ". REF". All other functions are practically 

identical, and the discussion above applies to this option as well. 

7.4.5 Create or Edit Schedule (Block) Reference File 

This option follows the same pattern as the previous two. After the in-

formation about the number of stops, the block number, and the number of 

timepoints are entered, the program will prompt the user for the stop 

number of each timepoint. Next it prompts the user for the scheduled time 

at each timepoint by loops. If there is no entry (often the first or last 

loop is incomplete), then enter 0,0 Otherwise, enter the hour, fol-

lowed by a comma, and then the minute. Again, use 24 hour time for the 

hour (e.g. 6:00 p.m. = 18 hours). When all the loops and timepoints are 

entered, the program allows the user to view and or edit the values. 

Finally, it displays the file name, consisting of the drive, "BLOCK" , 

h bl k b d th extens1 ·on ". REF". t e oc num er, an e Unless the schedule is for 

a holiday or Saturday, then accept the name given by the computer. For 

Saturday blocks, include the number 11611 between "BLOCK" and the block 

number. Holiday or temporary schedules can be given any other name. 
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7.4.6 Quit (Exit to DOS) 

This option terminates the program and returns the system to DOS. 

7.5 DATA PROCESSING - APCDATA PROGRAM 

Once the reference files are created and the data is transferred to the 

main computer, the raw data can be processed. 

using the program APCDATA. 

This is carried out by 

This program is started by typing "APCDATA" when the DOS prompt appears. 

A menu offering three options is displayed. These options are: 

7.S.1 Process Raw Data File 

This option takes the raw data file, processes it, and creates the output 

file which will serve as the basis for all other reports, lists, and 

plots. The program first asks which raw data file is to be processed. 

The user needs to type in only the file name (the drive and extension are 

added by the program). For example, entering "B14JUL25" will cause the 

data collected on block #14 on July 23rd to be processed. Once the raw 

data is retrieved, the user is given the chance to view it. Then the 

program will create activity records which include the type of activity 

(ons, offs, long idle, etc) and the time of day and distance from the 

day's starting point. Then the program automatically determines which 

reference files to retrieve in order to match the activities to the stops. 
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The user is given a chance to change these files if the data was collected 

on a special route or a modified schedule, but in the majority of cases 

these files will be the appropriate ones. Once the reference files are 

specified, the program will continue until the data is processed, and will 

then return to the menu. This program requires a great number of steps 

and calculations, and takes a couple of minutes to complete. 

7.5.2 Generate Bus Stop Listing 

The next option allows the user to have a detailed look at all of the major 

activities which occured during the day's operation. In addition, it 

gives the location, time, and distance at which the ons or offs occured. 

When option 2 is chosen, the program asks which output file to retrieve. 

Again the user needs only to enter the file name (exactly the same as for 

option 1); the program automatically retrieves the processed data to use 

as input. The user can select either screen (S) or printed output (P). 

Finally, the user is given a chance to select which stop names file to 

be used in describing the file. When the user has finished viewing or 

printing the file the program returns to the menu. 

7.5.3 Quit (Exit to DOS) 

Terminates the program and returns to DOS 
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7.6 GENERATION OF REPORTS - REPORTS PROGRAM 

From the processed data file (output file), there are several useful re-

ports which can be created. These are obtained using the program REPORTS. 

To enter the reports program, type REPORTS at the DOS prompt. The program 

presents the user with a menu containing four options: 

7.6.1 Generate Time Point Profile Report 

This report summarizes the days operation by accumulating important in-

formation at and between the timepoints. The user is asked which output 

file to process (follow the same procedure as for the bus stop listing). 

Then he can choose a screen display or printed copy, and is given the 

choice of which stop names file to use for referencing. The report will 

then be printed or displayed, and upon completion, the program returns 

to the menu. 

7.6.2 Create Section 15 Daily Report File 

The collection of data for the UMTA Section 15 Report is a very important 

function of the APC system. To gather and store the relevant information 

from the output file, option 2 should be selected. The filename should 

be specified the same as for the other reports. The report is then dis-

played on the screen. For a printed copy, the user should press either 

Shift key together with the PrtsC key. When the print is complete or the 
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user has finished viewing the data, he can strike any key to return to 

the menu. 

7.6.3 Update Section 15 Annual Report File 

The daily report files can be accumulated by adding them to the Section 

15 cumulative report file. The third option performs this important 

function. The program asks which daily report file should be added. Only 

the original file name (ex. B14JUL23) is necessary, since the program 

automatically selects the drive and includes the extension ". 1511 • The 

daily file values will be added to the cumulative file, and the user is 

given a chance to print a copy of the updated cumulative file. If the 

print option is taken, then the program asks whether or not to include 

annual totals. Unless the report is about to be completed for the current 

fiscal year, the annual totals are unnecessary. If they are included, 

the report asks for the total annual number of trips for each time period 

- a.m. peak (6 to 9); midday (9 to 3:30); p.m. peak (3:30 to 7); night 

(after 7 p.m. ); Saturday (all day); and Sunday (all day). The report will 

then be printed, and upon completion, the program returns to the menu. 

7.6.4 Quit (Exit to DOS) 

This option terminates the program and returns the system to DOS. :h 

Users Guide 93 



7.7 GENERATION OF PLOTS - PLOTS PROGRAM 

Many types of information are better presented in graphical form. Ac-

cordingly, there are two different types of plots which can be created 

from the APC output files using the PLOTS program. 

To enter this program, enter "PLOTS" at the DOS prompt. A menu offering 

three options will be presented: 

7.7.1 Passenger Load Plot 

The passenger load plot is a simple graph of the number of passengers on 

board vs. the time of day. The program asks which output file to re-

trieve, and again only the filename (ex. "Bl4JUL23) is required. When 

the file has been retrieved, several instructions will appear on the 

screen. These intructions tell the user that the plot will be displayed 

to the screen. Once the plot is complete the user can make a large 

hardcopy print by pressing the left Shift key together with the PrtSc key. 

A small copy is obtained by pressing the right Shift key together with 

the PrtSc key. Any other key returns the program to the PLOTS menu. 

7.7.2 Route Demand Plot 

The route demand plot is a bar chart showing the number of passengers 

boarded during each hour of the day. Again, the only input required is 
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the output filename. The rest of the steps are identical to the passenger 

load plot. 

7.7.3 Quit (Exit to DOS) 

Terminates execution and returns the system to DOS. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

For several years, automatic passenger counters have been put to work at 

several large transit properties. While there have been certain porblems 

associated with the systems, the general consensus is that they offer a 

wealth of information to transit managers, and that they will eventually 

replace manual collection techniques. The Valley Metro Project has helped 

demonstrate that APC'S are feasible for small transit companies as well. 

8.1 COSTS 

Throughout the project, efforts have been made to keep the system costs 

as low as possible. The problems and costs associated with signposts are 

eliminated by utilizing the loop location software the match the activ-

ities to the stops. This results in a savings of about $600 per route 

[5]. In addition, the software can be run on personal computers (which 

most transit companies already have), so that major expenditures for data 

processing are reduced. Finally, all reports are designed to be printed 

on standard 80 column printers, which most companies also already own or 

can purchase for less than $500 dollars. 

Just as important as the equipment cost savings are the reductions of 

management time required for manually processing the field data collected 

by the manual checkers. The months of tedious work required to prepare 

the Section 15 Annual Report can be reduced to a few minutes per week 
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using the APC' s. The money saved by eliminating the need for manual 

checkers (about $17,000 was the estimate for 1986 [9]) can be put to far 

better use. In addition, since APC' s qualify for capital grants from 

UMTA, the actual cost to individual transit companies is minimized. This 

is in contrast to manual collection methods, which normally come out of 

the operating budget of the transit company, the area which faces the most 

severe cuts under current administration policy. It is difficult to set 

an actual figure on the costs since the amount of time required for the 

creation of files, processing and retrieving data, and performing main-

tenance on the equipment will not become apparent until after the system 

is in fully in place. Nonetheless, it is clear that the costs will be 

competetive to those for manual data collection, and that the results will 

be superior. 

8.2 IMPLEMENTATION 

The system was designed to be very easy for the transit system to use. 

Great emphasis has been placed on making the software interactive and easy 

to learn. Techniques for easily collecting the data required for the 

external files were developed so that the transit company would be self 

sufficient in operating and maintaining the system after it was fully 

installed and demonstrated. Software was created to make it easy to 

create the files after the data was retrieved. Finally a user guide 

giving step-by-step instructions on the operations of the software and 

equipment were provided to help the users become familiar with the system. 
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8.3 RECOMMENDATIONS 

There are a few areas in which further work needs to be done in order to 

fully test the software in order to gain more insight into the matching 

process: 

The threshold or cutoff value of the match ratio should be exper-

imented with in order that the optimum value may be determined. The 

current value of .5 seems to work fairly well, but other values may 

prove to be better at identifying the good loops while screening out 

the bad ones. 

Data should be processed for a different values of deltasl (the max-

imum acceptable variance allowed for a "good" match) in order to de-

termine the sensitivity of the match ratio to the size of deltas!. 

On those stops where there is not a good match, the actual difference 

between the reference distance and the actual distance should be de-

termined in order to find out why the distances did not match. 

The reference file data should be collected for several loops on the 

same route in order to determine the variance in data collected using 

the bus. Also, the data should be processed using the average ref-

erence file to see if there is an improvement in the match ratio. 

There should be an investigation of the idea of possibly "overriding" 

the matches set on a good loop with a fairly match ratio if a later 
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loop is located with an extremely high match ratio. Back.matching over 

the earlier loop from the excellent loop could possibly provide a 

better quality match. 

The reliability of matching using the loopmatch algorithm should be 

compared to that achieved by other systems using software to locate 

stops without using signposts. Also, a comparison with those using 

signposts would be valuable in determining if signposts actually 

provide a significantly more reliable referencing technique. 

Another area for improvement is in the Section 15 Cumulative File. The 

program should be modified to allow the user to delete a daily file if 

he or she so desires. The change would be very easy to make, and would 

greatly improve the flexibility of the software. 

Finally, it appears that the chief limitation of the APC technology is 

in the area of passenger sensors. While they generally work well for 

isolated loadings and unloadings, they need to be improved in order to 

better detect the correct passenger counts during multiple loading and 

unloading situations. Research in this area would be of value to any APC 

application. 

8.4 COMMENTS 

The potential of the Valley Metro Automatic Passenger Counter System has 

barely been tapped. There is almost no limit to the types of relevant 
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information which can be obtained from the reports. Further programs 

could show schedule deviation vs. time of day, the effects of weather or 

seasonal variations on ridership, or any number of other important re-

lationships. In fact, the APC's give so much information that there may 

be some temptation for abuse. The management should avoid using infor-

mation from the APC to discipline drivers. The quality of the data ob-

tained from the routes depends a great deal on the drivers, and if they 

see the system as a threat, they may attempt to foil the data collection 

efforts. On the other hand, if the management uses the information in a 

positive way, such as adjusting the schedules so that drivers are not 

pressured to reach certain stops in an unreasonably short amount of time, 

then the drivers may view it as their ally. And if the APC can help the 

drivers and the management communicate and work together, it will be worth 

far more than data it collects. 

Conclusions and Recommendations 100 



REFERENCES 

1. U. S DOT, Urban Mass Transportation Industry Uniform System of Accounts 
and Records and Reporting System. June 1985 

2. Diebel, L.E. and Zumwalt, B. A Modular Approach to On-Board Automatic 
Data Collection Systems NCTRP Report 9, Transportation Research 
Board, Washington, D.C., December 1984. 123 pp. 

3. Metro Transit Systems APC Demonstration and Development Program 
Presented at the ATA Conference, Denver, Colorado, October 1983. 12pp. 

4. Urban Transportation Associates. APC Catalogue of Software Capabil-
ities Cincinnatti, Ohio, 1984. lOOpp. 

5. Vozzolo, D. and Attanucci, J. An Assesment of Automatic Passenger 
Counters Prepared by Multisystems for UMTA, September 1982. 12pp. 

6. Poirer, P.J. and Hobbs, V.J. Synopsis of the Working Group Meeting 
on Automatic Passenger Counting Systems Held at Cambridge, 
Massachusetts, March 23-25, 1982. 30pp. 

7. Avadhani, Umesh D. Data Processing in a Small Transit Company Using 
an Automatic Passenger Counter January, 1986. 97pp. 

8. U.S. DOT UMTA Circular 2710. 1 - Sampling Procedures for Obtaining 
Fixed Route Bus Operating Data Reguired Under the Section 15 Reporting 
System Washington, D.C., February 22, 1978. 33pp. 

9. Conversation with Chris Driscoll of Valley Metro, July 23, 1986 

10 Attanucci, John, et al. Bus Transit Monitoring Manual, Volumes 1 and 
Z ATE Co., August 1981, 152pp. 

11 VDH&T Virginia Public Transportation Performance Evaluation Study 
Prepared for the Public Translportation Division of VDH&T by MacDorman 
& Associates, March 1984. 

12 Microsoft Corp. IBM Basic Reference Manual May, 1982 

13 Izeppi, Edgar D.L. An Automatic Passenger Counting System at a Small 
Transit Property 1985 

14 VDH&T Transit System Data and Information Reporting Guidelines ,March 
1984. 54pp 

15 Dyck, V.A. and Lawson, J.D. Fortran 77 - An Introduction to Structured 
Problem Solvingd Reston Publishing Co., Reston, Va. 1984. 325pp. 

References 101 



APPENDIX A. EXTERNAL FILES 

A.l SYSTINFO.EXT 

The variables contained in the external file are listed below, along with 

an explaination of the meaning of each one. 

SYST$ 

DISTBASE$,NAMEBASE$,BLOCKBASE$,SECT15BASE$ 

DATADRV$,DISTDRV$,NAMEDRV$,BLOCKDRV$,OUTDRV$,SECT15DRV$ 

DELTAL,DELTAT,DELTAS1,DELTAS2 

CLICK,AF,SEATS,CAP 

SYST$ - The name of the transit company 

DISTBASE$ - The base name of the distance reference files 

(Used to automatically name and retrieve these files) 

NAMESBASE$ - The base name of the names reference files 

BLOCKBASE$ - The base name of the block (schedule) reference files 

SECT15BASE$ - The base name for the section 15 cumulative report 

DATADRV$ - The disk drive from which the raw data will be retrieved 

DISTDRV$ - The disk drive for storage and retrieval of the distance 

reference files 
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NAMESDRV$ - The disk drive for storage and retrieval of the stop names 

reference files 

BLOCKDRV$ - The disk drive for storage and retrieval of the block 

(schedule) reference files 

OUTDRV$ - Tht disk drive for storage and retrieval of the output files 

SECTDRV$ - The disk drive for storage and retrieval of the section 

15 daily and annual (cumulative) files 

DELTAL - The number of odometer impulses in the range for determining 

when the match ratio routine should end 

DELTAT - The number of time units (15 seconds each) which form the 

time range for the loop location process 

DELTASl - The number of odometer impulses which set the outer limit 

of a positive match (match = 2 if the difference between actual and 

reference distances within a good loop is< deltasl) 

DELTAS2 - The number of odometer impulses which form the inner limit 

of a positive match (match= 4 if the difference between actual and 

reference distances within a good loop is< deltas2) 

CLICK - The number of feet per odometer impulse 

AF - An adjustment factor which reduces the reference distance so that 

the effect of the increased distance maesured between stops due to 

pulling into and away from the curb is minimized 

SEATS - The average number of seats per bus for the transit company 

CAP - The average maximum standing capacity per bus for the transit 

company 
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The actual values of these variables at Valley Metro are shown at the end 

of Appendix A. 
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A.2 SECT15.EXT 

This external file contains information about the transit system which 

is required for creating the section 15 reports. The variables are listed 

below, along with an explanation of their meaning. 

TRANSITID$,MODE$,LEVEL$,FISCALYR$ 

W.KDYBEGIN,AMPEAK,MIDDAY,PMPEAK,NIGHT,WKDYEND 

SATBEGIN,SATEND,SUNBEGIN,SUNEND 

TRANSITID$ - an identification number assigned to the transit company 

MODE$ - An identification of the type of transit service (bus, etc.) 

LEVEL$ - The reporting level for the section 15 reports 

FISCALYR$ - The date of the end of the fiscal year for the company 

WKDYBEGIN - The time (in 15 second units) at which the first service 

begins on a typical weekday 

AMPEAK - The time at which the morning peak period begins ( in 15 

second units) 

MIDDAY - The time at which the midday period begins (15 sec. units) 

P.MPEAK - The time at which the evening peak period begins (in 15 sec. 

units) 

NIGHT - The time at which the night service begins (in 15 sec. units) 
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WKDYEND - The time at which the last service ends on a typical week-

day. 

SATBEGIN - The time at which service begins on a typical Saturday (in 

15 sec. units) 

SATEND - The time at which service ends on a typical Saturday (in 15 

sec. units) 

SUNBEGIN - The time at which service begins on a typical Sunday (in 

15 sec. units) d 

SUNEND - The time at which service ends on a typical Sunday (in 15 

sec. units) 

See the end of Appendix A for the actual values used at Valley Metro. 
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SYSTINFO.EXT 

ROANOKE VALLEY METRO 
DIST,BLOCK,NAMES,SEC'l'ION 
C: ,C: ,C: ,C: ,C: ,C: 
25,32,6,3 
8.58,.26,42,66 

SECT15.EXT 

3007,MB,R,6/30/86 
1360,1440,2160,3600,4560,4700 
2160,4080,0,0 
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APPENDIX B. REFERENCE FILES 

B.1 DISTl.REF 

1,"COVE RD./PROSPECT HILLS",208,104 
1,1 
2,178 
3,44 
4,53 
5,56 
6,253 
7,33 
8,43 
9,47 
10,39 
11,46 
12,53 
13,62 
14,76 
15,77 
16,47 
17,57 
18,63 
19 ,53 
20,54 
21,52 
22,44 
23,44 
24,46 
25,46 
26,36 
27,46 
'28,53 
29,53 
30,54 
31,54 
32,42 
33,87 
34,53 
35,87 
36,97 
37,50 
38,36 
39,83 
40,354 
41,565 
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42,42 
43,54 
44,52 
45,41 
46,68 
47,37 
48,53 
49,52 
50, 74 
51,118 
52,83 
53,52 
54,40 
55,41 
56,18 
57 ,48 
58,26 
59,83 
60,58 
61,81 
62,70 
63,105 
64,125 
65,103 
66, 77 
67,24 
68,39 
69,48 
70,53 
71,32 
72,40 
73,34 
74,53 
75,53 
76,53 
77,54 
78,53 
79,52 
80,53 
81,52 
82,66 
83,67 
84,54 
85,26 
86,44 
87,47 
88,99 
89,50 
90 ,51 
91, 72 
92,56 

Appendix B. Reference Files 109 



93,44 
94,40 
95,55 
96,84 
97,36 
98,65 
99,165 
100,88 
101,101 
102,44 
103,32 
104,71 
105,99 
106,66 
107,47 
108, 91 
109,36 
110,119 
111,65 
112, 37 
113, 81 
114, 61 
115,37 
116 ,32 
117,67 
118, 79 
119 ,45 
120,48 
121,94 
122, 51 
123,39 
124,41 
125,50 
126,71 
127,52 
128,52 
129,25 
130,81 
131,53 

• 132,53 
133,54 
134,52 
135,52 
136,47 
137,36 
138,25 
139,53 
140,47 
141, 51 
142,66 
143,35 
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144,87 
145,148 
146,86 
147,109 
148,33 
149,57 
150,88 
151,36 
152,35 
153,34 
154,31 
155,65 
156,22 
157,37 
158,46 
159,66 
160,37 
161,74 
162,61 
163,25 
164,33 
165,78 
166,40 
167,29 
168,55 
169,52 
170,57 
171,40 
172,61 
173,40 
174,50 
175,30 
176,30 
177,80 
178,163 
179,47 
180,63 
181,54 
182,54 
183,51 
184,54 
185,42 
186,37 
187,46 
188,45 
189,46 
190,46 
191,55 
192,54 
193,58 
194,55 
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195,62 
196,42 
197,79 
198,73 
199,55 
200,53 
201,55 
202,42 
203,53 
204,94 
205,198 
206,125 
207,57 
208,145 
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B.2 NAMESl.REF 

1,"COVE ROAD - PROSPECT HILLS",208 
"BRENDLES II 

"OGDEN & FRANKLIN" 
"FRANKLIN & ELM VIEW RD." 
"FRANKLIN & .AVENHAM MANOR" 
"FRANKLIN & TANGLEWOOD" 
"FRANKLIN (TEXACO)" 
"FRANKLIN (SHELL)" 
"FRANKLIN (WAFFLE HOUSE)" 
"FRANKLIN (COLONY HOUSE)" 
"FRANKLIN (BERGLUND MAZDA)" 
"FRANKLIN & WILLOW OAK" 
"AVENHAM & DILLARD" 
"AVENHAM & SOMERSET" 
"AVENHAM (MIDBLOCK)" 
"AVENHAM & CLYDESDALE" 
"AVENHAM & CASSELL" 
"AVENHAM & AUDUBON" 
"AVENHAM & 29th" 
"AVENHAM & 28th" 
"AVENHAM & 27th" 
"AVENHAM & 26th" 
1126 th & WYCLIFFEn 
1126 th & CAROLINA" 
1126 th & ROSALIND" 
"26th & CRYSTAL SPRING" 
"26th & RICHELIEU" 
"26th & JEFFERSON" 
"JEFFERSON & 25th" 
"JEFFERSON & 24 thrr 
"JEFFERSON & 23rd" 
"JEFFERSON & 22nd" 
"JEFFERSON & YELLOW M'T.11 

"JEFFERSON & WELLER" 
"ROANOKE MEMORIAL (1)" 
"RMH PARKING GARAGE" 
"BELLEVIEW & LINDEN" 
"BELLVIEW ( MIDBLOCK)" 
"BELLEVIEW & LAUREL" 
"BELLEVIEW & WALNUT" 
"DETOUR STOP 111 

"JEFFERSON & MAPLE" 
"JEFFERSON & ALBEMARLE" 
11JEFFERSON & HIGHLAND" 
"JEFFERSON & MOUNTAIN" 
"JEFFERSON & ELM AVE." 
"JEFFERSON (LIBRARY)" 
"JEFFERSON & FRANKLIN RD." 
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"JEFFERSON & CHURCH" 
"JEFFERSON & CAMPBELL" 
"CAMPBELL & MARKET ST." 
"WILLIAMSON (YELLOW CAB)" 
"WELLS & COMMONWEALTH" 
"WELLS & HOTEL ROANOKE 111 

"WELLS & JEFFERSON" 
"JEFFERSON & GILMER" 
"GILMER & GAINSBORO" 
"GAINSBORO & PATION'' 
"GAINSBORO & HARRISON" 
"GAINSBORO & MADISON" 
"GAINSBORO & McDOWELLn 
"GAINSBORO & ORANGE" 
"ORANGE & QUARRY" 
"ORANGE & 5th" 
"ORANGE & 8th" 
"ORANGE & 10 thn 
"ORANGE & 11 th" 
"11 th & HANNOVER" 
"11 th & STAUNTON" 
"STAUNTON & 12th" 
"STAUNTON & 13th" 
"STAUNTON & 14th" 
"STAUNTON & EUREKA CIRCLE 1" 
"STAUNTON & 15th" 
"STAUNTON & 16th" 
"STAUNTON & 17th" 
"STAUNTON & 18th" 
"STAUNTON & 19 th 11 

"STAUNTON & 20th" 
"STAUNTON & 21st" 
"STAUNTON & 22nd" 
"STAUNTON & 23rd" 
"STAUNTON & 24th" 
"STAUNTON & LAFAYETTE" 
II LAF AYETfE ( B&G GROC. ) II 
"LAFAYETIE & CLIFTON" 
"LAFAYETTE & DELAWARE" 
"LAFAYETrE & MASSACIIDSSETS" 
"LAFAYETTE & :FLORIDA'' 
"LAFAYETIE (MIDBLOCK)n 
"LAFAYETIE & COVE ROAD" 
"COVE ROAD & FAIRLAND" 
"COVE ROAD & ASPEN" 
"COVE ROAD & WELLSLEY" 
"COVE ROAD & ABBOTI" 
"COVE ROAD & COVELAND" 
"COVE ROAD & GOLFSIDE" 
"COVE ROAD & GUILDHALL" 
"COVE ROAD & HERSHBERGER" 
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"COVE ROAD & (Midblock 1)" 
"COVE ROAD & (Midblock 2) 11 

"COVE ROAD & ROUTT" 
"ROUTT & BLACK OAK" 
"ROUTT & FERNCLIFF" 
"FERNCLIFF APTS. N." 
"FERNCLIFF APTS. S." 
"FERNCLIFF (RUFFNER JR.)" 
"FERNCLIFF (HILLS)" 
"FERNCLIFF & HERSHBERGER" 
"HERSHBERGER & SWARTHMORE" 
"HERSHBERGER & COVE ROAD" 
"COVE ROAD & GUILDHALL" 
"COVE ROAD & GOLFSIDE" 
"COVE ROAD & FRESNO" 
"COVE ROAD & ABBOTT" 
"COVE ROAD & WELLSLEY" 
"COVE ROAD & ASPEN" 
"COVE ROAD & FAIRLAND" 
"COVE ROAD & LAFAYETTE" 
"LAFAYETTE MIDBLOCK" 
"LAFAYETTE & FLORIDA" 
"LAFAYETTE & MASSACHUSSETS" 
"LAFAYETTE & DELAWARE" 
"LAFAYETTE & CLIFTON" 
"LAFAYETTE & NEW YORK" 
"LAFAYETTE & STAUNTON" 
"STAUNTON & 24th" 
"STAUNTON & 23rd" 
"STAUNTON & 22nd" 
"STAUNTON & 21st" 
"STAUNTON & 20th" 
"STAUNTON & 19th" 
"STAUNTON & 18 th 11 

"STAUNTON & 17th" 
"STAUNTON & 16th." 
"STAUNTON & 15 th 11 

11STAUNTON & EUREKA CIRCLE 111 

"STAUNTON & 14th" 
"STAUNTON & 13th" 
"STAUNTON & 12th" 
"STAUNTON & 11th" 
1111 th & HANOVER11 

"ORANGE & 10 th" 
"ORANGE (FARSIDE STOPf1 

"ORANGE & 8 thi 1 

"ORANGE & 5th" 
nORANGE & QUARRY" 
"ORANGE & GAINSBORO" 
"GAINSBORO & McDOWELL" 
"GAINSBORO & MADISON" 

Appendix B. Reference Files 115 



"GAINSBORO & HARRISON" 
"GAINSBORO & PATTON" 
111st & GILMER" 
"GILMER & JEFFERSON" 
"JEFFERSON & WELLS" 
"WELLS & HOTEL ROANOKE 111 

"WELLS & HOTEL ROANOKE 2" 
"WELLS & WILLI&"'iSON " 
"WILLIAMSON & SHENANDOAH" 
"WILLIAMSON & SALEM" 
"SALEM & 1st" 
"JEFFERSON & CAMPBELL" 
"JEFFERSON & CHURCH" 
"JEFFERSON (HEIRONIMUS)" 
"JEFFERSON & FRANKLIN RD. 11 

"JEFFERSON & BULLIT0 

"JEFFERSON & ELM AVE." 
"JEFFERSON & MOUNTAIN" 
"JEFFERSON & HIGHLAND" 
"JEFFERSON & ALBEMARLE" 
"JEFFERSON & MAPLE" 
"DETOUR STOP 2" 
"DETOUR STOP 311 

"DETOUR STOP 4" 
"DETOUR STOP 5 11 

"DETOUR STOP 611 

"DETOUR STOP 7" 
"DETOUR STOP 8" 
"JEFFERSON & WELLER" 
"JEFFERSON & MCCLANAHAN" 
"JEFFERSON & 22nd" 
"JEFFERSON & 23rd" 
"JEFFERSON & 24th" 
"JEFFERSON & 25 th 11 

"JEFFERSON & 26th" 
"26th & RICHELIEU" 
"26th & CRYSTAL SPRING" 
1126 th & ROSALIND" 
1126 th & CAROLINAn 
"26th & WYCLJFF" 
"26th & AVENHAM" 
"AVENHAM & 27th" 
"AVENHAM & 28th" 
"AVENHAM & 29th" 
"AVENHAM & WILDWOOD" 
"AVENHAM & CASSELL" 
"AVENHAM & WHITE OAK (1) 11 

"AVENHAM MIDBLOCK" 
"AVENHAM & WHITE OAK (2)" 
"AVENHAM & FRANKLIN ROAD" 
"AVENHAM (WOODCRAFT KITCHENS)" 
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"FRANKLIN & DUKE OF GLOUC" 
"FRANKLIN (K-MART)" 
"FRANKLIN & TOWNSIDE" 
"FRANKLIN & PENARTH" 
"FRANKLIN (TANGLEWOOD)" 
"SUPER X" 
"PENNEY'S" 
"BRENDLES" 
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B.3 BLOCK16.REF 

16,10,8,1400,4540 
1 
34 
48 
68 
104 
142 
162 
178 
0 
0 
0 
0 
1400 
1448 
1480 
1508 
1560 
1608 
1640 
1672 
1720 
1768 
1820 
1848 
1900 
1960 
1996 
2031 
2080 
2128 
2180 
2208 
2260 
2320 
2360 
2392 
2440 
2488 
2540 
2568 
2620 
2680 
2720 
2752 
2800 
2868 
2920 
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2948 
3000 
3060 
3100 
3132 
3180 
3228 
3280 
3308 
3360 
3420 
3460 
3492 
3540 
3608 
3660 
3688 
3760 
3820 
3860 
3892 
3939 
3988 
4040 
4068 
4120 
4180 
4220 
4252 
4300 
4348 
4400 
4428 
4480 
4520 
4540 
0 
0 
0 
0 
0 
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B.4 BLOCK17.REF 

17,9,8,1400,4500 
1 
34 
48 
68 
104 
142 
162 
178 
0 
0 
1400 
1432 
1480 
1528 
1580 
1608 
1680 
1728 
1760 
1792 
1840 
1888 
1936 
1968 
2020 
2080 
2120 
2152 
2200 
2248 
2300 
2328 
2380 
2440 
2480 
2.512 
2560 
2608 
2660 
2688 
2740 
2800 
2840 
2872 
2920 
2988 
3040 
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3068 
3120 
3180 
3220 
3252 
3300 
3348 
3400 
3428 
3480 
3540 
3580 
3612 
3660 
3708 
3760 
3788 
3840 
3900 
3939 
3971 
4020 
4068 
4120 
4148 
4240 
4300 
4340 
4372 
4420 
4460 
4500 
0 
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APPENDIX C. MAKEFILE PROGRAM 

10 ' <<<MAKEFILE>>> 
20 I 

30 1 WRITTEN BY PAUL ANDERSON 
40 I 

50 CLEAR 
60 OPEN •sYSTINFO.EXT• FOR INPUT AS fl 
70 INPUT fl,SYST$ 
80 INPUT fl,DISTBASE$,BLOCKBASE$,NAMEBASE$,SECT15BASE$ 
90 IN.PUT tl,DATADRV$,DISTDRV$,BLOCKDRV$,NAHEDRV$,OUTDRV$,SECT15DRV$ 
100 CLOSE fl 
110 CLS 
120 KEY OFF: COLOR 6,0,0 
130 OPTION BASE l 
140 I 

150 •------------present program menu---------·------------------------------
160 I 

170 LOCATE 7,15,0 :PRINT •AFC REFERENCE FILE MAKER AND EDITOR - PROGRAM MENU• 
180 LOCATE 9,15,0 :PRINT 'Please choose one of the following:• 
190 LOCATE 11,15,0 :PRINT •1 - CREATE OR EDIT STOP DISTANCES FILES• 
200 LOCATE 13,15,0 :PRINT •2 - CREATE OR EDIT STOP NAMES FILES• 
210 LOCATE 15,15,0 :PRINT •3 - CREATE OR EDIT SCHEDULE (BLOCK) FILES• 
220 LOCATE 17,15,0 :PRINT •4 - QUIT (EXIT TO DOS)• 
230 LOCATE 19,15,0 :INPUT •Enter the number of your choice •,CHOICE 
240 IF CHOICE< 1 OR CHOICE> 4 THEN 250 ELSE 260 
250 LOCATE 23,15,0 :PRINT •INVALID CHOICE - CHOOSE 1, 2, 3 OR 4 - TRY AGAIN• :GO 
TO 230 
260 ON CHOICE COTO 280,1600,2780,4800 
270 I 
280 '<<<<<<<<<<<<< PART 1 - STOP DISTANCES FILES>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
290 ' 
300 •------choose to either retrieve an existing file or make a new one-------
310 CLS 
320 LOCATE 13,15,0 
330 PRINT •would you like to edit an existing file or create a new one?• 
340 LOCATE 14,15,1 
350 INPUT •(Enter E to edit - Enter C to create) •,REPLY$ 
360 IF REPLY$• •e• OR REPLY$• •E• THEN 400 
370 IF REPLY$= •c• OR REPLY$• ·c• THEN 530 
380 LOCATE 16,15,l : PRINT •INVALID CHOICE - ENTER EITHER E OR C - TRY AGAIN• 

GOTO 320 
390 I 
400 '-------retrieve existing file----------------------·---------------------
410 CLS 
420 LOCATE 14,15,0 :PRINT •(Rem:ember to indicate the drive and file extension~) . 
430 LOCATE 13,15,l :INPUT •which file would you like to edit? •,F$ 
440 OPEN F$ FOR INPUT AS fl 
450 INPUT tl,ROUTENO,ROUTENANE:$,NOSTOPS,TORNPOINT 
460 DIM STOPNO(NOSTOPS),DFLS(NOS'l'OPS) 
470 FOR I= 1 TO NOSTOPS 
480 INPUT fl ,STO.PNO{I} ,OFLS .( I) 
490 l!llEff I 
500 CLOSE U 
510 GOTO 740 
520 ERASE STOPNO,DFLS 
530 I 
540 •-------create a new file-------------------------------------------------
550 I 

560 CLS 
570 LOCATE 9,15,0 
580 INPUT •what is the number of this route? •,ROUTENO 
590 LOCATE 12,15,0 : PRINT •(Enter the name in all capital letters.)•. 
600 LOCATE 11,15,1 
610 INPUT •what is the name of the route? •,ROUTENAHE$ 
620 LOCATE 14,15,1 
630 INPUT •aow many stops are there on this route? •,NOSTOPS 
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640 LOCATE 16,15,1 
650 INPUT •what is the stop number at the end of the outbound trip?•, 

TURNPOINT 
660 DIM STOPNO(NOSTOPS),DFLS(NOSTOPS) 
670 FOR I• 1 TO NOSTOPS 
680 CLS: LOCATE 13,10,1 
690 PRINT •nat is the cumulative distance to stop number•;I ;: 

INPUT THISONE 
700 DFLS(I) • THISONE - LASTONE 
710 LASTONE • THISONE 
720 NEXT I 
730 F$ • DISTDRV$ + DISTBASE$ + RIGBT$(STR$(ROO'l'ENO),LEN(STR$(ROUTENO)) - 1) + 

•.REF• 
740 ' 
750 •-------view or edit the file-------------------------------------------
760 ' 
770 CLS 
780 LOCATE 9,15,0 
790 PRINT •1 - The number of this route is•;ROUTENO 
800 LOCATE 11,15,1 
810 PRINT •2 - The name of this route is •;ROUTENAME$ 
820 LOCATE 13,15,1 
830 PRINT •3 - There are•;NOSTOPS 1:PRINT •stops on this route. • 
840 LOCATE 15,15,1 
850 PRINT •4 - The stop number at the end of the outbound trip is•1TURNPOINT 
860 LOCATE 20,10,1 
870 INPUT •Do you want to change any of the above values (Y or N) ? •,CHANGE$ 
880 IF CHANGE$• •y• OR CHANGE$• •y• THEN 910 
890 IF CHANGE$• •n• OR CHANGE$• •N• THEN 1090 
900 LOCATE 22,10,l: PRI!n" •INVALID INPUT - ENTER EITHER YORN - TRY AGAIN• 

GOTO 860 
910 LOCATE 22,10,1 :INPUT •Enter the line number (above) of the variable you wis 
h to change. •,wHICBONE 
920 CLS 
930 ON WHICHONE GOTO 940,970,1000,1060 
940 LOCATE 13,15,0 
950 INPUT •what is the number of this route? •,ROUTENO 
960 GOTO 770 
970 LOCATE 13,15,0 
980 INPUT •what is the name of the route? •,ROUTENAME$ 
990 GOTO 770 
1000 LOCATE 13,5,0 
1010 PRINT •1f you change the number of stops, you will have to create a new fil 
e.• 
1020 LOCATE 15,5,1 :PRINT •Enter Y to change the number of stops and create a ne 
w file• 
1030 LOCATE 16,5,1 :INPUT •Enter N to leave the number of stops unchanged 

CHANGE$ 
1040 IF CHANGE$• •y• OR CHANGE$• •y• THEN 520 
1050 GOTO 770 
1060 LOCATE 13,15,0 
1070 INPUT •what is the stop number at the end of the outbound trip?•, 

TURNPOINT 
1080 GOTO 770 
1090 ' 
1100 IF CHARGE$ ••y• OR CHANGE$• •y• THEN CUM• LASTCUM ELSE USTCUM • CUM 
1110 CLS 
1120 PAGE• PAGE+ l 
1130 LOCATE 2,20,0 :PRINT •sTOP DISTANCES FILE FOR ROUTE NUMBER•7ROUTENO 

• , 

1140 LOCATE 4,18,0 : PRINT •sTOP t•1: PRINT TAB(30) •DIST FROM LAST STOP•1: PRIN 
T TAB(55) •CUMULATIVE DIST• 
1150 LOCATE 5,20,0 
1160 IF PAGE> l THEN 1170 ELSE 1180 
1170 LNUM • 0 :GOTO 1420 
1180 FOR I• 1 TO NOSTOPS 
1190 STOPNO(I) • I 
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1200 
1210 
1220 
1230 
1240 

OR N) ? 
1250 
12MJ 
1270 
1280 
1290 

1300 ' 
1310 
1320 

•; 
1330 
1340 
1350 
1360 . , 

CUM• CUM+ DFLS(I) 
PRINT TAB(20) STOPNO(I)r: PRINT TAB(35) DFLS(Ilr :PRINT TAB(60) CUM 
LNUM • LNUM + l 
IF INT(LNUM/18) - ·LNUM/18 • 0 OR I• NOSTOPS THEN 1240 ELSE 1420 
LOCATE 25,5,0 : INPUT •co YOU WANT TO CHANGE ANY OF THE ABOVE VALUES (Y 
•, CHANGE$ 
IF I= NOSTOPS THEN 1260 ELSE 1270 
IF CHANGE$= •N• OR CHANGE$• •n• THEN 1440 
IF CHANGE$• •y• OR CHANGE$• •y• THEN 1300 
IF CHANGE$• •n• OR CHANGE$• •N• THEN 1090 
LOCATE 25,15,l: PRINT •INVALID INPUT - ENTER EITHER YORN - TRY AGAIN 

• : GOTO 1240 

LOCATE 25,1,1 
PRINT• 

LOCATE 25,IS,1 
INPUT •which stop do you wish to edit? •,s 
LOCATE 25,1,1 
PRINT• 

1370 LOCATE 25,5,1 
1380 INPUT •what is the distance (in odometer impulses) from the last stop? 

•, DFLS(S) 
1390 I= I - 18 : IF I< 1 THEN I• 1 
1400 LNUM = 0: PAGE c PAGE - l 
1410 GO'l'O 1090 
1420 NEXT I 
1430 I 

1440 •------------store the file---------------·-------------------------------
1450 • 
1460 CLS: LOCATE 13,15,0 :PRINT •This file will be named •:F$ 
1470 LOCATE 14,15,1 
1480 INPUT •1s this the name you wish (Y or N) ? •,CHOICE$ 
1490 IF CHOICE$= •N• OR CHOICE$= •n• THEN 1500 ELSE 1510 
1500 LOCATE 16,15,0 :INPUT •what name do you prefer? •,F$ 
1510 OPEN F$ FOR OUTPUT AS 12 
1520 LOCATE 18,15,0 :PRINT •storing •1F$ 
1530 WRITE t2,ROUTENO,ROUTENAME$,NOSTOPS,TURNPOINT 
1540 FOR I= 1 TO NOSTOPS 
1550 WRITE 12,STOPNO(I),DFLS(I) 
1560 NEXT I 
1570 CLOSE 12 
1580 GOTO 10 
1590 I 
1600 '<<««<««« PART 2 - STOP NAMES FIL!S »»>»>»»»»»»»»»»»»> 
1610 ' 
1620 •------choose to either retrieve file or create new file-----------------
1630 CLS 
1640 LOCATE 13,15,1 
1650 PRINT •would you like to edit an existing file or create a new one 1• 
1660 LOCATE 14,15,l 
1670 INPUT •(Enter E to edit - Enter C to create) •,REPLY$ 
1680 IF REPLY$• •e• OR REPLY$• •E• THEN 1720 
1690 IF REPLY$• •c• OR REPLY$• •c• THEN 1850 
1700 LOCATE 16,15,l : PRINT •INVALID CHOICE - ENTER EITHER E OR C - TRY AGAIN• 

GOTO 1640 
1710 I 

1720 •-------retrieve existing file-------------------------------------------
1730 CLS 
1740 LOCATE 14,15,0 :PRINT •(Remember to indicate the drive and file extension.) 

• 
1750 LOCATE 13,15,l :INPUT •which file would you like to edit? •,F$ 
1760 OPEN F$ FOR INPUT AS 11 
1770 INPUT tl,ROUTENO,ROUTENAME$,NOSTOPS 
1780 DIM STOPNAME$(NOSTO~S) 
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FOR I• 1 TO NOSTOPS 
INPUT tl,STOPNAME$(I) 

NEXT I 
CLOSE fl 
GOTO 2020 
ERASE STOPNAME$ 
' 

1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 

•-------create a new file-------------------------------------------------• 
CLS 
LOCATE 11,15,0 
INPUT •what is the nulllber of this route? •,ROUTENO 
LOCATE 14,15,0 : PRINT •(Enter the name in all capital letters.)• 
LOCATE 13,15,1 
INPUT •what is the na111e of the route? •,ROUTENAME$ 
LOCATE 16,15,1 
INPUT •aow many stops are there on this route? ",NOSTOPS 
DIM STOPNAME$(NOSTOPS) 
FOR I• 1 TO NOSTOPS 

CLS: LOCATE 13,10,1 
PRINT •what is the name of stop number•1I 1: INPUT STOPNAME$(I) 

NEXT I 
F$ • NAMEDRV$ + NAMEBASE$ + RIGHT$(STR$(ROUTENO),LEN(STR$(ROUTENO)) - 1) + 

•.REF• 
2020 ' 
2030 '-------view or edit the file-------------------------------------------
2040 ' 
2050 CLS 
2060 LOCATE 11,15,0 
2070 PRINT •1 - The number of this route is•;ROUTENO 
2080 LOCATE 13,15,1 
2090 PRINT ·2 - The name of this route is •:ROUTENAME$ 
2100 LOCATE 15,15,1 
2110 PRINT •3 - There are•;NOSTOP.S ; :PRINT •stops on this route. • 
2120 LOCATE 20,10,l; 
2130 INPUT •oo you want to change any of the above values (Y or N) ? •,CHANGE$ 
2140 IF CHANGE$• •y• OR CHANGE$• •y• THEN 2170 
2150 IF CHANGE$• •n• OR CHANGE$• •N• THEN 2320 
2160 LOCATE 22,10,1 : PRINT •INVALID INPUT - ENTER EITHER YORN - TRY AGAIN• 

GOTO 2120 
2170 LOCATE 22,10,1 :INPUT •Enter the line number (above) of the variable you wi 
sh to change. •,wHICHONE 
2180 CLS 
2190 ON WHICHONE GOTO 2200,2230,2260 
2200 LOCATE 13,15,0 
2210 INPUT •what is the number of this route? •,ROUTENO 
2220 GOTO 2050 
2230 LOCATE 13,15,0 
22,0 INPUT •what is the name of the route? •,ROO'l'ENAME$ 
2250 GOTO 2050 
2260 LOCATE 13,5,0 
2270 PRINT •If you change the number of stops, you will have to create a new fil 
e.• 
2280 LOCATE 15,5,1 :PRINT •Enter Y to change the number of stops and create a ne 
w file• 
2290 LOCATE 16,5,1 :INPUT •Enter K to leave the number of stops unchanged 

CHANGE$ 
2300 IF CHANGE$• •y• OR CHANGE$• •y• THEN 1840 
2310 GOTO 2050 
2320 ' 
2330 CLS 
2340 PAGE~ PAGE+ 1 
2350 LOCATE 2,20,0 :PRINT •sTOP NAMES FILE FOR ROUTE NUMBER•1ROUTENO 

• 

2360 LOCATE 4,20,0: PRINT TAB(20) •sTOP NUMBER· 1: PRINT TAB(38) •sTOP NAME· 
2370 LOCATE 5,20,0 
2380 IF PAGE> l THEN 2390 ELSE 2400 
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2390 
2400 
2410 
2420 
2430 
2440 

LNUM • 0 :GOTO 2600 
FOR I• l TO NOSTOPS 

PRINT TAB(25) I 1: PRINT TAB(35) STOPNAME$(I) 
LNUM • LNUM + 1 
IF INT(LNUM/18) - LNUM/18 • 0 OR I• NOSTOPS THEN 2440 ELSE 2600 

OR N) 
2450 
2460 
2470 
2480 
2490 

LOCATE 25,10,0: INPUT •no YOU WANT TO CHANGE ANY OF THE ABOVE NAMES {Y 
7 •,CHANGE$ 

IF I• NOSTOPS THEN 2460 ELSE 2470 
IF CHANGE$• •N• OR CHANGE$• •n• THEN 2620 
IF CHANGE$• •y• OR CHANGE$= •y• THEN 2500 
IF CHANGE$• •n• OR CHANGE$• •N• THEN 2320 
LOCATE 24,15,l; PRIN'l' •INVALID INPUT - ENTER EITHER YORN - TRY AGAIN 
GOTO 2440 . : 

2500 I 

2510 LOCATE 25,1,0 :PRINT• 

2520 
2530 
2540 

2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2821! 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 

LOCATE 25,10,1 
.. , 

INPUT •which stop do 
LOCATE 25,1,0 :PRINT . , 
LOCATE 25,10,1 

you wish to edit 7 •,s 
• 

PRINT ·what is the name of stop number•s ;:INPUT •7 •,sTOPNAME$(S) 
I= I - 18 : IF I< 1 THEN I= 1 
LNUM • 0 : PAGE• PAGE - 1 
GOTO 2320 

NEXT I 
I 

'------------store the file----------------------------------------------
' CLS: LOCATE 13,15,0 :PRINT •This file will be named ";F$ 
LOCATE H,15,1 
INPUT •rs this the name you wish (Y or N)? •,CHOICE$ 
IF CHOICE$= •a• OR CHOICE$= •n• THEN 2680 ELSE 2690 
LOCATE 16,15,0 :INPUT •~hat name do you prefer 7 •,F$ 
OPEN F$ FOR OUTPUT AS f2 
LOCATE 18,15,0 :PRINT •storing •;F$ 
WRITE t2,ROUTENO,ROUTENAME$,NOSTOPS 
FOR I• 1 TO NOSTOPS 

WRITE 12,STOPNAME${I) 
NEXT I 
CLOSE 12 
GOTO 10 
I 

'<<<<<<<<<<<<<< PART 3 - SCHEDULE (BLOCR) REFERENCE FILE>>>>>>>>>>>>>>>>> 
I 

•------------choose either create or edit--------------------------------
' 
CLS: LOCATE 13,15,0 
PRINT •would you like to edit an existing file or create a new one 1• 
LOCATE 14,15,0 
INPUT •Enter E to edit - Enter C to create. •,REPLY$ 
IF REPLY$• •c• OR Rf.'!PLY$ • •c• THEM 3220 
IF REPLY$• •E• OR REPLY$"' "e" '!'HEN 290'0 
LOCATE 16,15,0 iPRIMT '"'INVALID CHOICE -· CHOOSE C ORE - TRY AGAIN• 
GOTO 2840 
I 

•-----------retrieve existing file------------------------------------
• 
CLS 
LOCATE 14,15,1 
PRINT •(Remember to indicate the drive and the file extension) • 
LOCATE 13,15,1 
INPUT •which file would you like to edit 7 •,F$ 
OPEN F$ FOR INPUT AS 11 
INPUT tl, BLOCK,LOOPS,TIMEPTS,STARTTIME,ENDTIME 
DIM TIMEPT{TIMEPTS),SCHED(LOOPS,TIMEPTS),TEMP$(LOOPS,TIMEPTS) 
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3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
3400 

3410 
3420 
3430 
3440 
3450 
3460 

3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
, 
3570 
3580 
3590 
3600 
3610 
• 

FOR J • 1 TO TIMEPTS 
INPUT 11,TIMEPT(J) 

NEXT J 
FOR I• 1 TO LOOPS 

FOR J • 1 TO TIMEPTS 
INPUT 11,SCHED(I,J) 
HOUR• INT(SCHED(I,J)/240) 
MINIT • INT(.01 + ((SCHED(I,J)/240 - HOUR) * 60)) 
TEMP$(I,J) • STR$(HOUR) + •:• + RIGHT$(STR$(MINIT),2) 

NEXT J 
NEXT I 
CLOSE 11 
HOUR• INT(STAR'M'IME/240} 
MINIT s INT(.01 + ((STII.RTTIM£/240 - HOUR) * 60)) 
TSTARTTIME$ • STR$(HOUR) + •:• + 1UGHT$(STR$(MINIT),2) 
HOUR• INT(ENDTIME/240) 
MINIT • INT(.01 + ((ENDTIME/240 - HOUR) * 66)) 
TENDTIME$ • STR$(BOUR) + •:• + RIGHT$(STR$(MINIT),2) 
B$ "" F$ 
GOTO 3630 
I 

•-----------make schedule (block) reference file-------------------------
' CLS 
COLOR 6,0,0 
LOCATE 5,10,l 
INPUT •what is the block number •1BLOCK 
LOCATE 7,10,1 
INPUT •How many loops are there •1LOOPS 
LOCATE 9,10,1 
INPUT •eow many timepoints are there ";TIMEPTS 
DIM TIMEPT(TIMEPTS),SCHED(LOOPS,TIMEPTS),TEJIP$(LOOPS,TIMEPTS) 
FOR J = l TO TIMEPTS 

CLS: LOCATE 11,10,l 
PRINT •what is the stop number of timepoint t•1J 1: INPUT ••;TIMEPT(J) 

NEXT J 
LOCATE 11,10,1 
PRINT •what is the earliest scheduled stop in the morning 1• 
LOCATE 12,10,1 
INPUT •(Enter the hour, followed by a comma, and then the minute) •, 

HOUR,MINIT 
STARTTIME • INT((MINIT/60 + HOUR) * 240) 
TSTARTTIME$ • STR$(HOUR) + •:• + RIGHT$(STR$(MINIT),2) 
LOCATE 14,10,1 
PRINT •what is the time of the last scheduled stop in the evening• 
LOCATE 15,10,1 
INPUT "(Enter the hour, followed by a comma, and then the minute) •, 

HOUR,MINIT' 
ENDTIME • INT ( (IURIT/60 + HOUR} * 240) 
TENDTIME$ • STR${BOOR) •:• + RIGBT$(STR${MINIT),2) 
' FOR I= 1 TO LOOPS 

FOR J = l TO TIMEPTS 
CLS: LOCATE 10,10,0 
PRINT •Enter the scheduled au:ival time for LOOP •; I : 
PRINT •at TIMEPOill'l' •;J 
I.ocATE 11, 10, 1 
INPUT •(Enter the hour, followed by a comma, and then the minute) • 
HOUR,MINIT 
TEMP${I,J) • STR$(HOUR) + •:• + RIGHT$(STR$(MINIT),2) 
SCHED(I,J) • INT((MINIT/60 + HOUR) * 240) 

NEXT J 
NEXT I 
B$ = BLOCKDRV$ +•BLOCK•+ RIGBT$(STR$(BLOCK),LEN{STR${BLOCK)) - 1) + •.REF 

3620 ' 
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3630 •-------view and/or edit the data----------------------------------------
3640 ' 
3650 CLS 
~660 LOCATE 3,10,0 :PRINT •sceEDULE (BLOCK) REFERENCE FILE - GENERAL INFORMATION 

3670 LOCATE 6,10,0 :PRINT •1 - The block number is •,BLOCK 
3680 LOCATE 9,10,0 :PRIN1' "2 - The number of loops •;LOOPS 
3690 LOCATE 12,10,0 :PRINT •3 - The number of timepoints is •;TIMEPTS 
3700 LOCATE 15,10,0 :PRINT •4 - The ear.Best scheduled stop is at • ;TSTARTTIME$ 
3710 LOCATE 18,10,0 :PRINT •5 - The latest scheduled stop is at •;TENDTIME$ 
3720 LOCATE 25,10,0 :INPUT •oo YOU WANT TO CHANGE ANY OF THE ABOVE VALUES {Y OR 
N) ? •, CHANGE$ 
3730 IF CHANGE$ s •y• OR CHANGE$= •y• THEN 3760 
3740 IF CHANGE$= •N• OR CHANGE$= •n• THEN 3990 
3750 LOCATE 23,10,0 :PRINT •INVALID CHOICE - ENTER EITHER YORN - TRY AGAIN• 

: GOTO 3720 
3760 LOCATE 25,10,0: PRINT• ·, 
3770 LOCATE 25,10,1 : INPUT •ENTER THE LINE NUMBER (ABOVE) OF THE VARIABLE YOU W 
ANT TO CHANGE •,CHOICE 
3780 ON CHOICE GOTO 3790,3820,3850,3880,3930 
3790 CLS: LOCATE 13,10,1 
3800 INPUT •what is the block number? •,BLOCK 
3810 GOTO 3630 
3820 CLS: LOCATE 13,10,1 
3830 INPUT •what is the number of loops? •,LOOPS 
3840 GOTO 3630 
3850 CLS: LOCATE 13,10,1 
3860 INPUT •what is the number of timepoints? •,TIMEPTS 
3870 GOTO 3630 
3880 CLS : LOCATE 13,10,1 
3890 PRINT •what is the earliest scheduled stop?• 
3900 LOCATE 14,10,1 :INPUT •Enter the hour, followed by a comma, and then the mi 
nute. •,HOUR,MINIT 
3910 STARTTIME = INT({(MINIT/60) + HOUR) * 240) : TSTARTTIME$ = STR$(HOUR) + •:• 

+ RIGHT$(STR$(MINIT),2) 
3920 GOTO 3630 
3930 CLS: LOCATE 13,10,1 
3940 PRINT •what is the latest scheduled stop?• 
3950 LOCATE 14,10,1 :INPUT •Enter the hour, followed by a comma, and then the mi 
nute. •,HOUR,MINIT 
3960 ENDTIME = INT (( (MINIT/60) + BOUR) * 240) : TENDTIME$ "' STR$ ( HOUR) + •: • 

+ RIGHT$(STR${MINIT),2) 
3970 GOTO 3630 
3980 ' 
3990 '-------view and or edit t.imepoint data------·--------------------------
4000 I 

4010 CLS 
4020 LOCATE 3,30,0 :PRINT •TIMEPOINT LOCATIONS• :LOCATE 5,1,0 
4030 FOR J • 1 TO TIMEPTS 
4040 PRINT TAB(20) •TIMEPOINT I •,J ,:PRINT 'l'Jl.!1{45) •sTOP t •;TIMEPT(J) 
4050 NEXT J 
4060 LOCATE 25,10,0 tIRPUT •no YOO WANT '1'0 CHANGE ANY OF THE TIMEPOINT LOCATIONS 

(YORN) ? •,CHANGE$ 
4070 IF CHANGE$,. •y• OR CHANGE$= •y• THEN 4100 
4080 lF CHANGE$= •N• OR CHANGE$= •n• THEN 4180 
4090 LOCATE 23,10,0 :PRINT •INVALID INPUT - ENTER EITHER YORN - TRY AG~IN• 

:GOTO 4060 
4100 ' 
4110 LOCATE 25,1,0 :PRINT• ., 
4120 LOCATE 25,15,1 :INPUT •which timepoint do you want to change? •,J 
4130 LOCATE 25,1,0 :PRINT• .. , 
4140 LOCATE 25,15,1 :PRINT •what is the stop number for timepoint t •;J 
4150 INPUT•? •,TIMEPT(J) 
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4160 GOTO 3990 
4170 I 

4180 •------~view and/or edit schedule data----------------------------------
4190 I 

4200 CHANGE$••• 
4210 CLS 
4220 LOCATE 2,15,0 :PRINT •sceEDULED ARRIVAL TIMES FOR BLOCK ·,BLOCK 
4230 PAGE= PAGE+ 1 : IF PAGE= 1 THEN 4250 ELSE 4240 
4240 LNUM = 0 : LOCATE 4,1,0 :GOTO 4310 
4250 LOCATE 4,1,0 
4260 FOR I= 1 TO LOOPS 
4270 FOR J • 1 TO TIMEPTS 
4280 PRINT• LOOP f ·,I r:PRINT • TIMEPOINT •:J 

:PRINT• •,TEMP$(I,J) 
4290 LNUM LNUM + 1 
4300 IF Lmm/18 - INT(LNUM/18) • 0 THEN 4350 
4 31 o • com nnre 
4320 NEXT J 
4330 NEXT I 
4340 LAST= 1 
4350 LOCATE 25,3,0 
4360 INPUT •no YOU WANT TO CHANGE ANY OF THE ABOVE SCHEDULED ARRIVAL TIMES (Y OR 

N) ? •,CHANGE$ 
4370 IF LAST• 1 THEN 4380 ELSE 4390 
4380 IF CHANGE$= •N• OR CHANGE$= •n• THEN 4580 
4390 IF CHANGE$= •N• OR CHANGE$= •n• THEN 4210 
4400 IF CHANGE$• •y• OR CHANGE$• •y• THEN 4420 
4410 GOTO 4350 
4420 I 

4430 LOCATE 25,1,0 :PRINT• .. 
I 

4440 LOCATE 25,10,1 
4450 INPUT •which loop? •,L 
4460 LOCATE 25,40,l 
4470 INPUT ~which timepoint? •,T 
4480 LOCATE 25,1,0 :PRINT• 

• I 
4490 LOCATE 25,S,l 
4500 INPUT •what is the correct time (remember - hour,minute) ? •,HOUR,MINIT 
4510 SCHED(L,T) = INT((MINIT/60 + HOUR) * 240) 
4520 TEMP$(L,T) • STR$(HOUR) + •:• + RIGHT$(STR$(MINIT),2) 
4530 I• I - INT(18/TIMEPTS) : IF I< 1 THEN I= 1 
4540 J • J - TIMEPTS* INT((l8/TIMEPTS - INT(l8/TIMEPTS))) 
4550 PAGE• PAGE - 1 
4560 GOTO 4210 
4570 I 
4580 •---------store the schedule reference file-------------------------------
4590 ' 
4600 CLS 
4610 LOCATE 13,15,1 :PRINT •This file will be named •;B$ 
4620 LOCATE 14,15,1 :INPUT •Is this the name you wish (Y or N) ? •,c$ 
4630 IF C$ • •y• OR C$ • •y• THEN 4660 
4640 IF C$ = •N• OR C$ • •n• THEN 4650 
4550 LOC,\TE 16,15,.1 i INPOT "What name do you prefer ? '"',B$ 
4660 LOCATE 16,15,0 
4670 PRINT •storing •,a$ 
4680 OPEN B$ FOR OUTPUT AS fl 
4690 WRITE 11,BLOCl,LOOPS,TIMEPTS,STARTTIME,ENDTIME 
4700 FOR J .. l TO TIMEPTS 
4710 WRITE fl,TIMEPT(J) 
4720 NEXT J 
4730 FOR I• 1 TO LOOPS 
4740 FOR J • 1 TO TIMEPTS 
4750 WRITE fl, SCHED(I,J) 
4760 NEXT J 
4770 NEXT I 
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4780 CLOSE tl 
4790 GOTO 10 
4800 COLOR 7,0,0 1CLS :KEY ON 
4810 ENO . 
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APPENDIX D. APCDATA PROGRAM 

10 ' <<< APCDATA >>> 20 I 

30 ' WRITTEN BY PAUL ANDERSON 
40 I 

50 CLEAR 
:--------retrieve system parameters--------------------------------------

80 OPTION BASE 1 
90 OPEN •sYSTINFO.ExT• FOR INPUT AS 1 
100 INPUT fl,SYST$ 
llO INPUT tl ,DISTBASE$,8LOC!tBASE$ ,NAMEBASE$ ,SECT15BASE$ 
120 INPUT ll,DATADRV$,DISTORV$,BLOCltDRV$,NAMEDRV$,OUTDRV$,SECTl5DRV$ 
130 INPUT ll,DELTAL,DELTAT,DELT~Sl,DELTAS2 
140 INPUT 11,CLICK,AF,SEATS,CAP 
150 CLOSE 11 
160 PASS• -1 
170 I 

180 '--------present menu---------------------------------------------------
190 I 

200 KEY OFF 
210 CLS 
220 COLOR 3,0,0 
230 LOCATE 6,20,0 :PRINT SYST$, • APC-DATA PROGRAM MENU• 
240 LOCATE 8,20,0 :PRINT •Please choose one of the following: • 
250 LOCATE 10,25,0 :PRINT •1 - PROCESS DATA FILE• 
260 LOCATE 12,25,0 :PRINT •2 - GENERATE BUS STOP LISTING• 
270 LOCATE 14,25,0 :PRINT •3 - QUIT (EXIT TO DOS) " 
280 LOCATE 16,20,0 :INPUT •what is the number of your choice •:CHOICE 
290 IF CHOICE< l OR CHOICE> 3 GOTO 300 ELSE 310 
300 LOCATE 18,20,0 :PRINT •invalid choice - try again• :GOTO 280 
310 ON CHOICE GOSUB 330,3490,5120 
320 I 
330 '<<<<<<<<<<<<<<< PART 1 - PROCESS RAW DATA>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
340 ' 
350 CLS :PRINT 
360 ' 
370 ' 
380 '-------------retrieve raw data file------------------------------------
390 I 
400 DIM TYPE{lOOO) ,TIME(lOOO) ,DIST(lOOO) ,ONS(lOOO) ,OFFS{lOOO) 
410 LOCATE 10,10,0 
420 INPUT •which raw data file do you want to want to process •;RAWDATA$ 
430 F$ = DATADRV$ + RAWDATA$ + •.DAT• 
440 OPEN F$ FOR INPUT AS tl 
450 LOCATE 12,25,0 : PRINT •Retrieving •;F$ 
460 FOR I= 1 TO 1000 
470 IF EOF(l) THEN 570 
480 INPUT t 1,TYPE(I) ,TI.m:.(I) ,DIST(I) ,ONS(l) ,OFFS{I) 
490 ON TYPE{!) GOTO 530,520,S00,510,500,500,530,530,530,530,500,560 
500 ACTNO • ACTNO + 1 :GOTO 530 
510 FOURS= FOURS+ 1 :GOTO 530 
520 TWOS= TWOS+ l :GOTO 530 
530 SUMTIME • SOMYINE + TIME{!) 
540 SUMDIST = SIJHDIST + DIST{!) 
550 IF TYPE(I) • 7 THEN TOTTIHE • SOMTIME + 240*TWOS 
560 NEXT I 
570 A= I - 3 : B • I - 2 IC= I - 1 
580 MONTH= TIME(A) :DAY= DIST(A) :YEAR• ONS{A) :ROt:n'ENO z OFFS(A) 
590 DAYOFWK,. TIME{B) :BLOCK• DIST(B) :HOURS• ONS(B) :MINUTES• OFFS(B) 
600 BUSID • TIME(C) 
610 NUMLOGS,. C 
620 TOTDIST • SUMDIST + 256*FOURS 
630 DATADATE$ • STR$(MONTH) + •-• + RIGHT$(STR$(DAY),LEN{STR${DAY))-l) + •-• 

+ RIGHT$(STR$(YEAR),LEN(STR${YEAR))-l) 
640 CLOSE 11 
650 I 
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660 '--------allow user to view the data----------------------------------
670 I 
680 LOCATE 14,10,1 
690 INPUT •would you like to view the raw data (Y or NJ•1A$ 
700 IF A$• •y• OR A$• •y• THEN 740 
710 IF A$• •N• OR A$• •n• THEN 890 
720 LOCATE 15,10,1 :PRINT •INVALID CHOICE - ENTER EITHER YORN - TRY AGAIN• 
730 PRINT :GOTO 680 
740 CLS 
750 FOR I• 1 TO NUMLOGS 
760 PRINT USING ••••••••1TYPE(I)1TIME(I);DIST(I);ONS(I);OFFS(I) 
770 NUMPRINT • NUMPRINT + l 
780 IF NUMPRIN'l' • 20 THEN 800 ELSE 850 
790 W$ ,. •• 
800 PRINT : PRINT •strike O to quit. viewing the data - strike any other key 
to continue.• 
810 W$ • INKEY$: IF W$ =•• THEN 810 
820 IF W$ • •q• OR W$ • •o• THEN 890 
830 CLS: PRINT 
840 NUMPRINT • 0 
850 NEXT I 
860 W$,. ••: PRINT: PRINT •strike any key to continue• 
870 W$ a INKEY$: IF W$ •••THEN 870 
880 ' 
890 W$ = •• 
900 '---------create activity recgrds from raw data--------------------------
910 ' 
920 CLS 
930 '3 = ACTNO 
940 DIM ACTTYPE(Z),ACTTIME(Z),ACTDIST(Z),LSTDIST(Z),ACTONS(Z),ACTOFFS(Z), 

PASSLOAD(Z) 
950 STRTIME • HOURS*240 + MINUTES*4 - TOTTIME 
960 K = 0 
970 LOCATE 13,15,0 : PRINT •creating activity records from raw data - Please wai 
t.• 

FOR I= 1 TO NUMLOGS - 3 
CUMTIME • CUl'ITIME + TIME(I) 

CUMDIST • CUMDIST + DIST(I) 

980 
990 
1000 
1010 ON TYPE(I) GOTO 1180,1020,1040,1030,1040,1040,1180,1180,1180,1180,1040, 

1180 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 

1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 

CUMTIME • CUMTIME + 240 :GOTO 1180 
CUMDIST • CUMDIST + 256 :GOTO 1180 
K = K + 1 
ACTTYPE(K) "' TYPE(I) 
ACTTIME(K) = STRTIME + CUMTIME 
ACTDIST(K} = CUMDIST 
U' K ,. l TIU!H LSTDIST(I} • CUMDIST :GOTO 1100 
LSTDIST(K) ACTDIST(K) - ACTDIST(K-1) 
IF ACTTYPE(K) ,. 5 THEN 1130 
IF ACTTYPE(K) • 3 OR ACTTYPE(K) = 6 OR ACTTYPE(K) 
., PASS 
GOTO 1160 
ACTONS(K} • ONS(I) 
ACTOFFS{K) • OFFS(I) 
PASSLOAD (10 .. PASS + ONS (I) - OFFS (I) 
IF PASSLOAD(K) ( 0 THEN PASSLOAD{K) • 0 
PASS • PASSLOAD {110 

NEXT I 
ERASE TYPE,TIME,DIST,ONS,OFFS 
' 

11 THEN PASSLOAD (K) 

1210 •--------retrieve distance and schedule reference files-------------------
1220 I 
1230 CLS :PRINT 
1240 D$ • DISTDRV$ + DISTBASE$ + RIGBT$(STR$(ROUTENO),LEN(STR$(ROUTENO)) - 1) 

+ •.REF• 
1250 OPEN D$ FOR INPUT AS 2 
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1260 IF DAYOFW!t • 6 THEN 1270 ELSE 1280 
1270 S$ = BLOCKDRV$ + BLOCKBASE$ + •6• + RIGHT$(STR$(BLOCK),LEN(STR$(BLOCK))-l) 

+ •,REF• : GOTO 1310 
1280 IF DAYOFWK • 7 THEN 1290 ELSE 1300 
1290 S$ • BLOCKDRV$ + BLOCKBASE$ + •7• + RIGHT$(STR$(BLOCK),LEN(STR$(BLOCK))-1) 

+ •,REF• : GOTO 1310 
1300 S$ = BLOCKDRV$ + BLOCKBASE$ + RIGHT$(STR$(BLOCK),LEN(STR$(BLOCK))-1) 

+ •.REF• 
1310 LOCATE 11,20,0 :PRINT •Reference files will be the following:• 
1320 LOCATE 12,20,0 :PRINT D$; w •r S$ 
1330 LOCATE 14,20,0 :INPUT •Are these the files you wish (Y or N) ? •,A$ 
1340 IF A$= •y• OR A$= •y• THEN 1410 
1350 IF A$• •n• OR A$• •N• THEN 1370 
1360 LOCATE 16,20,0 :PRINT •INVALID INPUT - ENTER EITHER YORN - TRY AGAIN• :GO 
TO 1330 
1370 CLS : LOCATE 11, 10, 1 
1380 INPUT •what distance reference file do you prefer? •,D$ 
1390 LOCATE 13,10,l 
1400 INPUT •what schedule (block.) reference file do you prefer? •,s$ 
1410 CLS 
1420 OPENS$ FOR INPUT AS 3 
1430 LOCATE 11,20,0 
1440 PRINT •Retrieving reference files• 
1450 INPUT t2,ROUTENO,ROUTENAME$,NOSTOPS,TURNPOINT 
1460 DIM DFLS(NOSTOPS) 
1470 FOR I= 1 TO NOSTOPS 
1480 INPUT t2,JUNK,DFLS(I) 
1490 DFLS(I) = DFLS{I) - AF 
1500 TEMP• TEMP+ DFLS(I} 
1510 IF I = TURNPOINT THEN TRIPDIST = TEMP 
1520 NEXT I 
1530 LOOPDIST • TEMP 
1540 CLOSE t2 
1550 ' 
1560 Il!1Ptl'I' tl,BLOCKNO,LOOPS,TIMEPTS,STARTTIME,ENDTIME 
1570 DI~ TIMEPT{TIMEPTS) 
1580 FORK= 1 TO TIMEPTS 
1590 INPUT f3,TIMEPT(K) 
1600 NEXT K 
1610 DIM SCHED(LOOPS,TIMEPTS) 
1620 FOR I= 1 TO LOOPS 
1630 FOR J • 1 TO TIMEPTS 
1640 INPUT 13,SCHED(I,J) 
1650 NEXT J 
1660 NEXT I 
1670 ' 
1680 CLOSE tJ 
1690 I 
1700 '--------------MATCH ACTIVITIES TO STOPS-------------------------------
1710 I 

1120 cr .. s 
1730 LOC~ff 10<15,0 
1740 PRINT •Matching activities to stops - please wait• 
1750 .DIN S'l'OPffllft{ACTNO) ,MATCH(ACTNO) ,SCHEDTIME(ACTNO) ,BEGLOOP(LOOPS) ,BESTMATCH(L 
OOPS},ENDLOOP(LOOPS),TENDLOOP(LOOPS),TBEGLOOP(LOOPS),MATCHRATIO(LOOPS) 
1760 I 
1770 •-------locate activities with time near scheduled time for stop 11-------
1780 I 
1790 IF SCHED(l,1) > 0 THEN L • 1 ELSE L • 2 
1800 REFTIME • SCHED(L,1) 
}810 I 
1820 TIHEDIFF • ABS(ACTTIME(I) - REFTIME) 
1830 IF TIHEDIFF < DELTAT THEN 1890 
1840 IF ACTTIME(I) > REFTIME THEN 1870 
1850 I• I+ 1 : IF I> ACTNO THEN 2200 
1860 GOTO 1820 
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L = L + 1 1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 ' 
2070 
2080 
2090 ' 

REFTIME • SCHED(L,1) : IF L > LOOPS THEN 2200 ELSE 1820 
GOTO 1900 
' 
•---------calculate the match 
K ,. I ratio for the potential loop-------------

TBEGLOOP(L) • K 
REFSUM • 0 : LDIST • 
FOR I• K TO 1000 

GOTO 1990 

0 : J • l : MATCHES = 0 :LOOPSUM • 0 

J • J + 1 : IF J > NOSTOPS THEN 2110 
REFSUM • REFSUM + DFLS(J) : GOTO 2030 
IF I~ ACTNO THEN 2200 
LDIST • LDIST + LSTDtST{I) 
LOOPSUM • LOOPSUJII + LSTDIST(I) 
IF LOOPSUM > LOOPDIST + DELTAL THEN 2110 
DIFF • ABS(LDIST - REFSOM) 
IF DIFF < DELTAS! THEN 2050 
IF LDIST < REFSOM THEN :noo ELSE 1970 

MATCHES• MATCHES+ 1 
REFSUM • 0 :LDIST • 0 

2100 NEXT I 
2110 TENDLOOP(L) • I - l 
2120 MATCHRATIO(L) = MATCHES/(TENDLOOP(L) - TBEGLOOP(L)) 
2130 IF MATCHRATIO(L) > BESTMATCH(L) AND MATCHRATIO(L) > .5 THEN 2160 ELSE 2140 
2140 I• K + l : TRIPSUM,. 0 
2150 IF I= ACTNO THEN 2200 ELSE 1820 
2160 BESTMATCH(L) • MATCHRATIO(L) : BEGLOOP(L) = TBEGLOOP(L) 
2170 ENDLOOP(L} • TENDLOOP(L) : TRIPSUM,. 0 
2180 I= K + l :GOTO 1820 
2190 ' 
2200 •--------match the activities within the good loops-------------------
2210 ' 
2220 FOR L • 1 TO LOOPS 
2230 IF BEGLOOP(L} = 0 THEN 2540 
2240 REFSUM .. 0 :LDIST ,. 0 :J = 1 
2250 FOR I= BEGLOOP(L) TO ENDLOOP(L) 
2260 GOTO 2290 
2270 J • J + 1 :IF J > NOSTOPS THEN 2540 
2260 REFSUM • REFSUM + DFLS(J) : GOTO 2300 
2290 LDIST • LDIST + LSTDIST(I) 
2300 DIFF • ABS(LDIST - REFSUM) 
2310 IF DIFF < DELTAS! THEN 2350 
2320 IF DIFF > LASTDIFF AND LASTDIFF > 0 THEN 2430 
2330 LASTDIFF • DIFF: GOTO 2270 
2340 ' 
2350 ' 
2360 ' 
2370 
2380 
2390 
2400 
2410 
2420 ' 
2430 
2440 ' 
2450 ' 
2460 I 

2470 
2480 
2490 
2500 

assign stop number and match value to activity i 

2510 

STOPNUM(I) J : JAY m J: MATCH{!) 2 
IF STOPNUM(I) • NOSTOPS THEN STOPNUM(I) l 
IF ABS(LDIST - REFSUM) < DELTAS2 THEN MATCBU) 
LDIST = 0: REFSUM • 0 : LASTDIFF • 0 
GOTO 2470 

,. 4 

STOPNUM(I) • J - 1 MATCH(Il • 0 JAY• J - 1 :LASTDIFF 

assign schedtime to activity i if stop is a timepoint 

FORK• 1 TO TIMEPTS 
IF STOPNUM(I) • TIMEPT(K) THEN 2490 ELSE 2520 
SCHEDTIME(I) • SCHED(L,K) 
IF SCHEDTIME(I) • 0 AND STOPNUM(I) = 1 THEN SCHED(L,K) 
• SCHED(L+l,1) 
SCHEDTIME(I) • SCHED(L,K) 
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2520 
2530 
2540 
2550 

NEXT K 
NEXT I 

NEXT L 
I 

2560 •-------back· match the stray data----------------------------------------
2570 I 
2580 FOR L • 1 TO LOOPS 
2590 IF BEGLOOP(L) • 0 THEN 2930 
2600 I 
2610 ' 
2620 • 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 I 
2760 I 
2770 I 

2790 
2790 
2800 
2810 I 

2820 
2830 I 
2840 
2850' 
2860 • 

-tch activities to stops 

J • NOSToPS: REFSUM • 1): BDIST,. 0: LASTDIFF • 0 
FOR I• BEGLOOP(L) TO 2 STEP -1 

GOTO 2680 
J • J - 1 : IF J • 0 THEN J • NOSTOPS 
REFSUM • REFSUM + DFLS{J) :GOTO 2690 
BDIST • BDIST + LSTDIST(I) 
DIFP' • ABS(BDIS'l'-REP'SUM) 
IF STOPNUM(I-1) > 0 AND I-1 < BEGLOOP(L) THEN 2930 
IF ACTTIME(I) < STARTTIME - DELTAT/2 THEN 2950 
IF ABS(BDIST - REFSUM) < DELTASl THEN 2760 
IF DIFF > LASTDIFF AND LASTDIFF > 0 THEN 2820 
LASTDIFF = DIFF: GOTO 2660 

assign stop number and match value to activity i 

JAY• J - 1 : LASTDIFF • 0 
STOPNOM(I-1) •JAY: MATCH(I-1) = I 
GOTO 2840 

REFSUM = 0: BDIST 

STOPNOM(I-1) ,. J: MATCH(I-1) "'0; JAY= J: LASTDIFF 

IF STOPNOM(I) • NOSTOPS THEN STOPNUM(I) = I 
assign schedtime to activity i if j is a timepoint 

2870 FORK= 1 TO TIMEPTS 
2880 IF JAY• TIMEPT(K) THEN 2890 ELSE 2910 
2890 IF L = l THEN 2920 
2900 SCHEDTIME(I-1) = SCHED(L-1,K) 
2910 NEXT K 
2920 NEXT I 
2930 NEXT L 
2940 I 

0 

2950 '---------front match remaining stray data------------------------
2960 ' 
2970 FOR L • 1 TO LOOPS - 1 
2980 ' match activities to stops 
2990 I 

JOO\'.! I 

3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 I 

3150 I 
3160 I 

3170 

IF ENDLOOP(L) • 0 THEM 3320 
J • 1 : REFSUM • 0: FOIST• 0: LASTDIP'F • 0 
FOR I• ENDLOOP(L) TO AC'l'NO 

IF 1 0 OR I• ACTtro THEN 3320 ELSE 3070 
J w J + 1 i !F J > NOSTOPS THEN J • 1 
REFSUM • REFSUM + OFLS(J) 1 GOTO 3080 
FOIST• FOIST+ LSTDIST(I) 
OIFP' • ABS(FOIST - REFSUM) 
IF ACTTIME(I) > ENOTIME + OELTAT/2 THEN 3340 
IF I> ENDLOOP(L) AND MATCH(I) > 0 THEN 3320 
IF OIFF < DELTASl THEN 3150 
IF DIFF > LASTDIFF AND LASTDIFF > 0 THEN 3220 
LASTDIFF • DIFF: GOTO 3050 

assign stop number and match value to activity i 

JAY• JI LASTDIFF = 0 
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STOPNUM(I) • J: MATCH(!)• 3 : REFSUM • 0: FOIST• 0 
IF STOPNUM(I) • NOSTOPS THEN STOPNUM(I) • 1 
GOTO 3240 

STOPNUM(I) • J - 1: MATCH(I) • 0: JAY• J - 1: LASTDIFF • 0 

assign schedtime to activity i if stop j is a timepoint 

FORK• 1 TO TIMEPTS 
IF JAY• TIMEPT{K) THEN 3290 
IF L • LOOPS THEN 3310 
SCHEDTIME(I) • SCHED(L+l,K) 

NEXT K 
NEXT I 

ELSE 3300 

3180 
3190 
3200 
3210 ' 
3220 
3230 ' 
3240 I 

3250 ' 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 

NEXT L 
' ~!:g :----------store the output file-------------------------------------

3360 
3370 
3380 
3390 
3400 
3410 
3420 
3430 

F$ c ouTDRV$ + RAWDATA$ + •.ouT• 
LOCATE 13,15,0 
PRINT •Matching complete - Storing •1F$ 
OPEN F$ FOR OUTPUT AS 1 
WRITE t1,ROUTENO,ROUTENAME$,NOSTOPS,TRIPDIST,LOOPDIST,TURNPOINT 
WRITE tl,ACTNO,DATADATE$,BLOCK,DAYOFWK,BUSID,SEATS,CAP,CLICK 
FOR I= l TO ACTNO 

WRITE tl,ACTTYPE(I),STOPNUM(I),ACTDIST(I),ACTTIME(I),SCHEDTIME(I), 
ACTONS(I),ACTOFFS(I),PASSLOAD{I),MATCH(I) 

3440 NEXT I 
34 50 CLOSE t1 
3460 GOTO 50 
3470 I 
3480 • 
3490 '<<<<<<<<<< PART 2 - GENERATE BUS STOP LISTING>>>>>>>>>>>>>>>>>>>>>>>>>>> 
3500 ' 
3510 I 
3520 CLS 
3530 COLOR 3,0,0 
3540 LOCATE 10,10,1 
3550 PRINT •For which data file do you want the bus stop listing 7• 
3560 LOCATE 11,10,1 
3570 INPUT •(remember - the raw data must be processed first) •,L$ 
3580 LOCATE 13,10,1 
3590 INPUT •oo you prefer a screen display (S) or a printed copy (Pl •, C$ 
3600 IF C$ = •s• OR C$ • •s• THEN 3640 
3610 IF C$ = •p• OR C$"' •p• THEN 3640 
3620 LOCATE 15,10,1 :PRINT "'INVALID CHOICE - SELECT EITHER SOR P - TRY AGAIN 
3630 GOTO 3580 
3640 F$ = OUTDRV$ + I,$ + • .ouT• 
3650 OPEN F$ FOR INPUT AS t1 
3660 INPUT tl,ROUTENO,ROUTENAME$,NOSTOPS,TRIPDIST,LOOPDIST,TURNPOINT 
3670 INPUT tl,ACTNO,DATADATE$,BLOCK,DAYOFWK,BUSID,SEATS,CAP,CLICK 
3680 DIM ACTTYPE(ACTNO),STOPNUM(ACTNO),ACTDIST(ACTNO),ACTTINE(ACTNO), 

SCHEDTIME (ACTNO) ,ACTONS (ACTNO) ,ACTOFFS (ACTNO) ,PASSLOAD(ACTNO) ,MATCH (ACTNO) 
3690 FOR I= 1 TO ACTNO 
3700 INPUT tl,ACTTYPE(I) ,STOPNOM(I) ,ACTDIST(I) ,ACTTIJIIIE(I) ,SCHEDTIME(I), 

3710 NEXT I 
3720 CLOSE 11 

ACTONS{I) ,ACTOFFS(I} ,PASSLOAD(I) ,MATCH(!) 

3730 N$ c NAMEDRV$ +•NAMES•+ RIGHT$(STR$(ROUTENO),LEN(STR$(ROUTENO)) - 1) 
+ • .REF• 

3740 CLS:LOCATE 13,15,0 :PRINT •The reference file will be •1N$ 
3750 LOCATE 14,15,0 :INPUT •rs this the file you wish (Y or N) ? •,R$ 
3760 IF R$ • •y• ORR$• •y• THEN 3810 
3770 IF R$ • •n• ORR$• •N• THEN 3790 
3780 LOCATE 18,15,0 :PRINT •INVALID CHOICE - CHOOSE EITHER YORN - TRY AGAIN" 

GOTO 3750 
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3790 LOCATE 20,15,0 :PRINT •what file do you prefer?• 
3800 LOCATE 21,15,1 :INPUT •(Remember to indicate the drive and extension) •,N$ 

3810 OPEN N$ FOR INPUT AS •2 
3820 INPUT .2,ROUTENO,ROUTENAME$,NOSTOPS 
3830 DIM STOPNAME$(NOSTOPS) 
3840 FOR J = l TO NOSTOPS 
3850 INPUT .2,STOPNAME$(J) 
3860 NEXT J 
3870 CLOSE t2 
3880 ' 
3890 •---------prepare and print bus stop listing----------------------------
3900 CLS 
3910 ' 
3920 IF C$ = •s• OR C$ = •s• THEN 3930 ELSE 4460 
3930 CLS 
3940 LOCATE 1,3,l 
3950 PRINT SYS'!$;• "; :i>'RUIT ·Bus STOP LISTING· 
3960 LOCATE l,44,l 
3970 PRINT ROOTEHAME$1• •,: PRINT DATADATE$ 
3980 LOCATE 3,1,l 
3990 PRINT •sTOPt 
S OFFS PASS• 
4000 LNUM'"' 5 
4010 PRINT 
4020 PAGE= PAGE+ 1 

STOP NAME 

4030 IF PAGE> 1 THEN 4300 
4040 FOR I= 1 TO ACTNO 

M DIST DEPART 

4050 IF ACTTYPE(I) • 1 OR ACTTYPE(I) = 3 THEN 4410 
4060 IF ACTTYPE(I) = 6 OR ACTTYPE(I) = 11 THEN 4410 
4070 J • STOPNOM(I) 

SCHED 

4080 IF J = 0 THEN $NAME$=•• ELSE SNI\ME$ = STOPNAME$(J) 
4090 REALDIST = ACTDIST(I)* CLICK/5280 
4100 ATIME • ACTTIME(I) 
4110 GOSUB 4940 
4120 REALTIME$ = TEMP$ 
4130 IF SCHEDTIME{I) • 0 THEN 4210 
4140 ATIME • SCHEDTIME(I) 
4150 GOSUB 4940 
4160 REALSCHED$ = TEMP$ 
4170 ATIME = SCHEDTIME(I) - ACTTIME(I) 
4180 GOSUB 4940 
4190 SCHEDDEV$ = TEMP$ 
4200 GOTO 4220 
4210 REALSCHED$ • • • : SCHEDDEV$'"' • • 

LNUM • LNUM + 1 
IF LNUM > 23 THEN 4250 ELSE 4300 

DEV ON 

4220 ' 
4230 
4240 
4250 
4260 

W$ = •• 
LOCATE 25,5,0 : PRINT •strike Oto quit - strike any other key to conti 

nue• 
4270 
4280 
4290 
4300 
4310 
U.20 
4330 
4340 
4350 
4360 
4370 
4380 
4390 
4400 
4410 

W$ • INKEY$: IF&$••• THEN 4270 
IF ws = •q• oR w$ - Mo• T&D ,,so 
GOTO 3930 
IF STOPNUM(Il > 0 TtreN 4310 ELSE 4320 
PRINT USING •••••;STOPNUM(I)1: PRINT• •1 :GOTO 4330 
PRINT• •7 
PRINT USING•\ \• 1SNAME$; 
PRINT USING•••t•1MATCH(I)1 
PRINT• •1: PRINT USING ••··••·••1REALDIST;: PRINT• 
PRINT USING•\ \•;REALTIME$;REALSCHED$; 
PRINT USING•\ \•7SCHEDDEV$; 
PRINT USING•••t•1ACTONS(I)7 
PRINT USING•••tt•;ACTOFFS{I)1 
PRINT USING••tt•t•;PASSLOAD{I) 

NEXT I 
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4420 PRINT :PRINT•strike any key to return to menu.• 
4430 W$ • •• 
4440 W$ • INKEY$: IF W$ •••THEN 4440 
4450 GOTO 50 
4460 •-------print hardcopy of bus stop listing---------------------------------

4470 CLS: LOCATE 13,15,0 
4480 PRINT •aeady printer - strike any key to begin printing• 
4490 P$ • •• 
4500 P$ • INKEY$1 IF P$ •••THEN 4500 
4510 PAGE• PAGE+ 1 
4520 LPRINT : LPR.Ilft' :LPRUff: LPRINT 
4530 LPRitff' TAB{3) SYS'f$;: LPRINT TABflO} •tms STOP LISTING • ::LPRINT TAB(50) •pR 
EPARED •;DATE$;! LPRI.lff TAB(71) •PAGE •rP~GE 
4540 LPRINT TAB(J) •BLOCK I •7BLOCK;:LPRINT TAB(lS) •ROO'l'E t•;ROUTENO 1:LPRINT T 
AB(30) ROUTENAME$;:LPRINT TAB(71) DATADATE$:LPRINT 
4550 LPRINT •sTOPI STOP NAME M DIST DEPART 
NS OFFS PASS•:LPRINT 
4560 LfflJM • 9 
4570 IF PAGE> 1 THEN 4800 
4580 FOR I• 1 TO ACTNO 
4590 IF ACTTYPE(I) • 1 OR ACTTYPE(I) = 3 THEN 4910 
4600 IF ACTTYPE(I) • 6 OR ACTTYPE(I) • 11 THEN 4910 
4610 J = STOPNUM(I) 
4620 IF J • 0 THEN SNAME$ =••ELSE SNAME$ = STOPNAME$(J) 
4630 REALDIST • ACTDIST(I)* CLICK/5280 
4640 ATIME • ACTTIME(I) 
4650 GOSUB 4940 
4660 REALTIME$ = TEMP$ 
4670 IF SCHEDTIME{I) = 0 THEN 4760 
4680 ATIIIE • SCHEDTIME(I} 
4690 GOSUB 4940 
4700 REALSCHED$ = TEMP$ 
4710 ATIME a SCHEDTIME(I) - ACTTIME{I) 
4720 GOSUB 4940 
4730 SCHEDDEV$ • TEMP$ 
4740 GOTO 4770 

llALSCHED$ = • • : SCHEDDEV$ • • • 
LNUM • LNUM + 1 
IF LNUM > 60 THEN 4790 ELSE 4800 
LPRINT:LPRINT:LPRINT:LPRINT:LPRINT:GOTO 4510 
IF STOPNUM(I) > 0 THEN 4810 ELSE 4820 

SCHED 

LPRINT USING •1tt•1STOPNUM(I);: LPRINT • •; :GOTO 4830 
LPRINT • •; 
LPRINT USING•\ 
LPRINT USING•ttt•;M.ATCH(I); 
LPRINT "' "';: LPRUff' USlliG •ttH. If"' fRE1U.DIST; 1 LPRINT • •; 
L!'UNT USING'"\ \'"1REALTIME$;REALSCHED$1 
LPRINT USING•\ \•1SCHEDDEV$; 
LPRINT USING•ttt•;ACTONS(I)1 
LPRINT USING•tttt•7ACTOFFS(I)1 
LPRINT VSING•ttltt•;PASSLOAD(I) 

NEXT I 
GOTO 50 
STOP 

DEV 0 

4150' 
4760 
4770 
4780 
4790 
4800 
4810 
4820 
4830 
4840 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 

•----------TIME CONVERSION SUBROUTINE-------------------------------------
ATIME • ATIME + .001 
SIGN• SGN(ATIME) 
ATIME • ABS(ATIME) 
HR• FIX(ATIME/240) 
MINIT • FIX(((ATIME/240) - BR) * 60) 
SEC• FIX(ABS(60 * ((ATIME/240 - HR) * 60 - MINIT)) + .2) 
IF SEC• 60 THEN 5020 ELSE 5050 
SEC• O : IF MINIT < 0 THEN MINIT • MINIT - 1 ELSE MINIT • MINIT + 1 
IF MINIT • 60 THEN 5040 ELSE 5050 
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5040 MINIT • 0: HR• BR+ l 
5050 IF HR• 0 THEN 5060 ELSE 5090 
5060 TEMP$• RIGHT${STR$(MINIT),2) + •:• + RIGHT${STR${SEC),2) 
5070 IP SIGN• -1 THEN TEMP$·••-•+ TEMP$ ELSE TEMP$•••+ TEMP$ 
5080 GOTO 5100 
5090 TEMP$• RIGHT$(STR${HR),2) + •:• + RIGHT$(STR${MINIT),2) + •:• + 

RIGHT$(S'l'R$(SEC},2) 
5100 RETURN 
5110 STOP 
5120 COLOR 7,0,0 :CLS :END 
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APPENDIX E. REPORTS PROGRAM 

10 I 
20 I 
30 I 

40 I 
50 CLEAR: ·cLS 

« < REPORTS » > 
WRITTEN BY PAUL ANDERSON 

;g :--------retrieve system parameters--------------------------------------
80 OPTION BASE 1 
90 OPEN •sYSTINFO.EXT• FOR INPUT AS 1 
100 INPUT tl,SYST$ 
110 INPUT tl,DISTBASE$,BLOCRBASE$,NAMEBASE$,SECT15BASE$ 
120 INPUT ll,DATADRV$,DISTDRV$,NAMEDRV$,BLOCRDRV$,OUTDRV$,SECT15DRV$ 
130 INPUT tl,DELTAL,DELTAT,DELTAS1,DELTAS2 
140 INPUT tl,CLICR,AF,SEATS,CAP 
150 CLOSE U 
160 I 

:------------present program menu---------------------------------------

190 REY OFF 
200 CLS 
210 COLOR 2,0,0 
220 LOCATE 6,1,0 
230 PRINT TAB(20) 
240 PRINT TAB(20) 
250 PRINT TAB(20) 
260 PRINT TAB(20) 
270 PRINT TAB(20) 
280 PRINT TAB(20) 
290 LOCATE 19,1,l 

SYST$, • APC-REPORT PROGRAM MENU• : PRINT 
•Please choose one of the following: • :PRINT 
•1 - GENERATE TIME POINT PROFILE REPORT• :PRINT 
•2 - PRODUCE SECTION 15 DAILY RECORD FILE•:PRINT 
•3 - UPDATE SECTION 15 ANNUAL REPORT FILE•:PRINT 
•4 - QUIT (EXIT TO DOS)• :PRINT 

300 INPUT• What is the number of your choice •;CHOICE 
310 IF CHOICE< 1 OR CHOICE> 9 GOTO 320 ELSE 340 
320 PRINT •Invalid choice - try again• :GOTO 300 
330 ' 
340 ON CHOICE GOSUB 360,2200,4090,6240 
350 • 
360 '««««<«« PART l - TIME POINT / IDLE TIME REPORT >»>»»»»»>»»» 
370 I 
380 '----------retrieve output file------------------------------------------
390 I 

400 CLS: LOCATE 13,5,0 
410 INPUT •For which output file do you want the time point file? •,F$ 
420 LOCATE 15,5,0: INPUT •Do you prefer a screen display (S) or a printed copy 
(P) ? • ,C$ 
430 IF C$ • •s• OR C$ s •s• THEN 460 
440 IF C$ • •p• OR C$ • •p• THEN 460 
450 LOCATE 17,5,0 :PRINT •INVALID INPUT - CHOOSE EITHER SOR P - TRY AGAIN•: 

GOTO 420 
460 I 
470 
480 
490 
500 
510 
520 

F$ - OUTDRV$ + F$ + •.ouT• 
CLS :LOCATE 13,2.5,0 :PRINT •Retrieving •;F$ 
OPEN F$ !'OR INPUT AS fl 
INPUT tl,ROOTEIIO,ROU'l'ENAflB$,fllOSTOPS,TRIPDIST,LOOPDIST,TURNPOINT 
INPUT tl ,AC'?1W,DATADAT£$ ,BLOC.B:,DA'fOi"R, BUSID.SEATS ,CAP, CLICK 
DIM ACTT'l'PE(ACTIIW),STOPffl:IM(&CTNO~,ACTDIST{ACTNO),ACTTIME(ACTNO), 
SCREDT!HB(AC'.fflO) ,ACTORS{!\CDO) ,AC:roFFS (ACTNO) ,PASSLOAD(ACTNO) ,MATCR{ 11.CTNO) 
FOR Is 1 TO ACTNO 530 

540 

550 
560 
570 
580 

INPUT tl,ACTTYPE(I),STOPNUM(I),ACTDIST(I),ACTTIME(I),SCHEDTIME(I), 
ACTONS(I),ACTOFFS(I),PASSLOAD(I),MATCB(I) 

NEXT I 
CLOSE tl 
I 
•------------retrieve names reference files---------------------------------

590 I 
600 N$ • NAMEDRV$ +•NAMES•+ RIGHT$(STR$(ROUTENO),LEN(STR$(ROUTEN0))-1)+•.REF• 
610 CLS:LOCATE 13,15,0 : PRINT ·The reference file will be •1N$ 
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620 LOCATE 18,1,0: PRINT• . 
630 LOCATE 15,15,0: INPUT •rs this the file you wish (Y or N) ? •,R$ 
640 IF R$ • •y• ORR$• •y• THEN 700 
650 IF R$ • •n• ORR$• •N• THEN 670 
660 LOCATE 18,15,0 :PRINT •INVALID CHOICE - CHOOSE EITHER YORN - TRY AGAIN• : 

GOTO 620 
670 LOCATE 18,15,0: PRINT •(Remember to indicate the drive and extension) •,N$ 
680 LOCATE 17,15,1: INPUT •which file do you_prefer? •,N$ 
690 ' 
700 ' 
710 IF C$ • •p• OR C$ • •p• THEN 720 ELSE 750 
720 CLS: LOCATE 13,15,0: PRINT •Ready printer - strike any key to begin printin g • 
730 W$ • •• 
740 W$ • INl\'.EY$ : IF W$••• THEN 740 
750 OPEN N$ FOR INPUT AS .3 
760 INPUT .3,ROUTENO,ROUTENAME$,NOSTOPS 
770 DIM STOPNAME$(NOSTOPS) 
780 FOR J • 1 TO NOSTOPS 
790 INPUT .3,STOPNAME$(J) 
800 NEXT J 
810 CLOSE .3 
820 ' 
830 '---------accumulate statistics between the stops----------------------
840 ' 
850 I= l : N • 1 
860 I "' I + 1 
870 IF I+ 1 • ACTNO THEN 1970 
880 ' 
890 ONSBET • ONSBET + ACTONS(I) 
900 OFFSBET = OFFSBET + ACTOFFS(I) 
910 STOPSBET • STOPSBET + 1 
920 IF PASSLOAD(I) > MAXLOAD THEN 930 ELSE 940 
930 MAXLOAD = PASSLOAD(I) : MAXSTOP = STOPNUM(I) 
940 IF SCHEDTIME(I) > 0 AND STOPNUM(I+l) <> STOPNUM(I) THEN 950 ELSE 860 
950 ' 
960 •---------compute and print timepoint information-----------------------
970 ' 
980 ' convert times to hours,minutes,seconds 
990 ATIME • ACTTIME(I) 
1000 GOSUB 2020 
1010 ARRIVE$= TEMP$ 
1020 ATIME = SCBEDTIME(I) 
1030 GOSUB 2020 
1040 SCHEDTIME$ • TEMP$ 
1050 ATIME,. SCHEDTIME(I) - ACTTIME(I) 
1060 GOSUB 2020 
1070 SCHEDDEV$ • TEMP$ 
1080 IF X • 0 THEN 1460 
1090 ATIME = ACTTIME(l) - Li\S'l'TIME: Tim:BET • ATIME 
HOO GOSUB 2020 
1110 TIMEBET$ • AIGHT${TEMP$,5) 
1120 I 
1130 DISTBE'!': (ACTDIST{I) - LASTDIST) * CLICK /5280 
1140 SPEED• DISTBET/(TIMEBET/240) 
1150 IF STOPNUM(I) • 0 THEN 1160 ELSE 1170 
1160 SHAME$•• • : GOTO 1190 
1170 SNAKE$• STOPNAME$(STOPNUM(I)) 
1180 IF C$ • •p• OR C$ • •p• THEN 1330 
}190 I 

1200 PRINT• •; 
1210 PRINT USING ••···••;oNSBET;OFFSBET; 
1220 PRINT USING •••••••••;MAXLOAD;MAXSTOP;: PRINT USING ••·•·••••••;sTOPSBET; 
1230 PRINT USING •••••·•·•·•••••••10ISTBET ;: PRINT TAB(62) TIMEBET$ ;: 
1240 PRINT USING •··········•·••1SPEED 
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1250 IF STOPNUM(I) • 0 THEN 1260 ELSE 1270 
1260 PRINT• •;: GOTO 1280 
1270 PRINT STOPNUM(I)J 
1280 PRINT TAB(6) • • 11PRINT USING•\ \•;SNAKE$;: PRINT• • I 

1290 PRINT USING ••··••;PASSLOAD(I) ;:PRINT• • ; 
1300 PRINT USING•\ \• ;ARRIVE$;SCHEDTIME$; 
1310 PRINT USING•\ \•;SCHEDDEV$ 
1320 GOTO 1460 
1330 LPRIR'Y'" •: 
1340 LPRINT USING •ntn• ;ONSBE't';O!'FSBET; 
1350 LPRINT USING •······••;MAXLOAD;Mi\XSTOP;:LPRINT USING •········••;sTOPSBET; 
1360 LPRINT USING •············••t•;DISTSL'T 1: LPRINT TAB(62) TIMEBET$ ;: 
1370 LPRINT USING •····••tt••••t•;SPEED 
1380 IF STOPNUM(l) = 0 THEN 1390 ELSE 1400 
1390 LPRINT • •;: GOTO 1410 
1400 LPRINT STOPNUM(I); 
1410 LPRINT TAB(6) • • ;:LPRINT USING•\ \•;SNAME$;: LPRINT • ., 
1420 LPRINT USING ••·•••;PASSLOAD(I) ;:LPRINT • •; 
1430 LPRINT USING•\ \• ;ARRIVE$;SCHEDTIME$; 
1440 LPRINT USING•\ \•;SCHEDDEV$ 
1450 I 

1460 '---------reset values--------------------------------------------------
1470 ' 
1480 LASTDIST • AC'l".DIST(I) : LASTTIME = ACTTIME(I) : MAXLOAD = PASSLOAD(I) 
1490 MAXSTOP • STOPNUM(I) : ONSBET = 0 OFFSBET = 0 : STOPSBET = 0 
1500 TIMEBET,. 0: DISTBET • 0: SPEED= 0 
1510 ' 
1520 IF X • 0 THEN 1620 
1530 IF STOPNUM{I) • 1 THEN 1560 ELSE 860 
1540 I 
1550 • 
1560 IF X • 0 THEN 1630 
1570 H' C$ - •p• OR C$ • •p• THEN 1620 
1580 LOCATE 25,5,0 : PRINT •strike Q to quit - strike any other key to continue . . I 
1590 W$ • •• 
1600 W$ • INICEY$: IF W$ =••THEN 1600 
1610 IF W$ • •a• OR W$ = •q• THEN 50 
1620 X • X + 1 
1630 IF C$ • •p• OR C$ s •p• THEN 1790 
1640 CLS:PRINT 
1650 PRINT TAB(2) SYST$;:PRINT TAB(28) •TIME POINT PROFILE REPORT•;: PRINT TAB( 
60) •PREPARED •;DATE$ 
1660 PRINT• BLOCK • ROUTE 1l PRINT TAB(28) ROUTENAME$:: P 
RINT TAB{59} DATADATE$ 
1670 PRINT: PRINT• sroPt 

DEV • 
STOP NAME LOAD DEPART SCHED 

1680 LOCATE 6,2,0: PRINT• ONS OFFS MAXLOAD llAXSTOP t STOPS DIST 
TIME SPEED• : PRINT 

1690 If' .STOPNL!N(I} .. 0 THEN 1700 ELSE 1720 
1700 PRINT• •;: GOTO 1740 
1710 5NAME$ = • • 
1720 PRINT STOl'Nm'I { I) ; 
1730 SNAKE$• STOPNAME${STOPNUM(I)) 
1740 PRINT TAB(6) • • ;:PRINT USING•\ 

1750 PRINT USING •··•·•;PASSLOAD(I) 1: PRINT• •; 
1760 PRINT USING•\ \• 1ARRIVE$1SCHEDTIME$1 
1770 PRINT USING•\ \•7SCHEDDEV$ 
1780 GOTO 1940 
1790 IF X > 1 THEN 1830 

\•1SNAME$~: PRINT• 

1800 LPRINT: LPRINT: LPRINT: LPRINT 
1810 LPRINT TAB(2) SYST$1:LPRINT TAB{28) •TIME POINT PROFILE REPORT•;: LPRINT T 
AB(60) •PREPARED •;DATE$ 
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1820 LPRINT • BLOCK t•rBLOCK 7 • 
;: LPRINT TAB(60) DATADATE$ 

ROUTE t•rROOTENO 7: LPRINT TAB(2H) ROUTENAM~~ 

1830 LPRINT:LPRINT:LPRINT: LPRINT • STOPI 
SCH ED DEV • 

1840 LPRINT • ONS OFFS MAXLOAD MAXSTOP 

STOP NAME 

t STOPS 

LOAD 

DIST 

DEPART 

TIME 
SPEED• : LPRINT 

1850 IF STOPNUM(I) • 0 THEN 1860 ELSE 1870 
1860 LPRINT • •,: GOTO 1880 
1870 SNAKE$ s • • 
1880 LPRINT STOPNUM(I); 
1890 SNAME$ = STOPNAME$(STOPNUM(I)) 
1900 l,PRiffl' TAB(6) • • ; :LPRINT USING •\ .. 

I 

1910 LPRiffl' USING 
1920 LPRINT USING 
1930 LPRINT USING 
1940 X • X + 1 
1950 GOTO 860 
1960 I 

•tttt•iPASSI.OAD(II r: LPRINT • •, 
•\ \• ;ARRIVB$;SCREDTIME$: 
•\ \•;SCHEDDEV$ 

\•:SNAKE$;: LPRINT • 

1970 LOCATE 25,15,0 
1980 W$,. •• 

PR.IN'!' "Strike any key to return to menu.• 

1990 W$ • INKEY$ : IF W$ •••THEN 1990 
2000 GOTO 50 
2010 I 

2020 '----------TIME CONVERSION SUBROUTINE------------------------------------
2030 ' 
2040 ATIME • ATIME + .001 
2050 SIGN• SGN(ATIME) 
2060 ATIME • ABS(ATIME) 
2070 HR= FIX{ATIME/240) 
2080 MINIT • FIX((ATIME/240 - HR) * 60) 
2090 SEC• FIX({60 * {{(ATIME/240 - HR} * 60)-MINIT)) + .2) 
2100 IF SEC• 60 THEN 2110 ELSE 2140 
2110 SEC= 0 : IF MINIT < 0 THEN MINIT = MINIT - 1 ELSE MINIT 
2120 IF MINIT = 60 THEN 2130 ELSE 2140 
2130 MINIT = 0 : IF HR< 0 THEN RR= HR - 1 ELSE RR= HR+ 1 
2140 IF HR= 0 THEN 2150 ELSE 2180 
2150 TEMP$• RIGHT$(STR$(MINIT),2) + •:• + RIGRT$(STR$(SEC),2) 
2160 IF SIGN• -1 THEN TEMP$=•-•+ TEMP$ 
2170 GOTO 2190 

MINIT + 1 

2180 TEMP$• RIGHT$(STR$(RR),2) + •:• + RIGHT$(STR$(MINIT),2) + •:• + RIGHT$(STR 
$(SEC),2) 
2190 RETURN 
2200 I 
2210 '««««< PART 2 - PRODUCE SECTION 15 DAILY REPORT FILE >>»»»»»»»> 
2220 ' 
2230 '-------RETRIEVE SBC'f'ION 15 PARAMETERS----------------------------------
2240 ' 
2250 OPEN •sectH.e"Mt."' FOR INPUT AS U 
2260 INPUT ll,TRANSITID$,MODE$,LEVEL$,FISCALYR$ 
2270 INPUT II,WltDYBEGIN,AMPEAK,MIDDAY,PMPEAK,NIGfl"l',WKDYEND 
2280 INPUT fl,SATBEGIN,SAT£ml,SUNBEGIN,StnlEND 
2290 CLOSE U 
2300 ' 
2310 1 -------retcie:ve processed data (output) file----------------------------
2320 • 
2330 CLS 
2340 LOCATE 13,15,1 
2350 INPUT •which output file would you like to process •,ouTPUT$ 
2360 F$ • OUTDRV$ +OUTPUT$+ •.ouT• 
2370 LOCATE 15,25,0: PRINT •Retrieving •;F$ 
2380 OPEN F$ FOR INPUT AS 12 
2390 INPUT 12,ROUTENO,ROUTENAME$,NOSTOPS,TRIPDIST,LOOPDIST,TURNPOINT 
2400 INPUT 12,ACTNO,DATADATE$,BLOCK,DAYOFWK,BUSID,SEATS,CAP,CLICK 
2410 DIM ACTTYPE(ACTNO),STOPNUM(ACTNO),ACTDIST(ACTNO),ACTTIME(ACTNO), 

~ruF.n~TMF.(ArTNOl.ArTON~IArTNOl.ACTOFFS(ACTNO).PASSLOAD(ACTNO),MATCH(ACTNO) 
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2420 FOR I• 1 TO ACTNO 
2430 INPUT f2,ACTTYPE(I),STOPNUM(I),ACTDIST(I),ACTTIME(I),SCHEDTIME(I), 

ACTONS(I),ACTOFFS(I),PASSLOAD(I),MATCB(I) 
NEXT I 
CLOSE f2 
~OCATE 17,15,0: PRINT •creating the report - Please wait.•; 

2440 
2450 
2460 
2470 
2480 ' set limits according to the day of the week----------------------

2490 ON DAYOFia GOTO 2500,2500,2500,2500,2500,2590,2650 
2500 ' weekdays 
2510 L • l 
2520 LIMIT(l) • AMPEA!t 
2530 LIMIT(2) • MIDDAY 
2540 LIMIT(3) • PMPEAK 
2550 LIMIT(4) • NIGHT 
2560 LIMIT(5) • WRDYEND 
2570 ENDLIMIT • 5 
2580 GOTO 2710 
2590 • saturdays 
2600 L • 5 
2610 LIMIT(S) • SATBEGIN 
2620 LIMIT{6) = SATEND 
2630 ENDLIMIT • 6 
2640 GOTO 2710 
2650 ' sundays 
2660 L = 6 
2670 LIMIT(6) • SUNBEGIN 
2680 LIMIT(7) • SUNEND 
2690 ENDLIMIT • 7 
2100 GOTO 2710 
2710 ' 
2120 •-------locate the trips within the time period-----------------~---------

2730 I• 0 
2740 I• I+ 1 
2750 IF I> ACTNO THEN 3170 
2760 IF ACTTIME(I) < LIMIT(L) THEN 2790 ELSE 2770 
2770 L • L + 1 
278~ IF L • ENDLIMIT THEN 3170 ELSE 2740 
2790 IF STOPNUM(I) • 1 OR STOPNUM(I) • TURNPOINT THEN 2800 ELSE 2740 
2800 IF STOPNUM(I) • 1 THEN 2810 ELSE 2820 
2810 REFDIST = TRIPDIST: TRIPEND • TURNPOINT: GOTO 2840 
2820 IF STOPNUM(I) "' TURNPOINT '1'1liEN 2830 ELSE 2740 
2830 REFDIST • LOOPDIS'f - TRIPDIST: TJtIPBtm"' 1 
2840 BEGLOOP .. I 
2850 I • I + 1 
2860 IF I> ACTNO THEN 3170 
2870 TRIPSUM • ACTDIST(I) - ACTDIST(BEGLOOP) 
2880 IF ABS(TRIPSUM - REFDIST) < DELTAL THEN 2920 
2890 IF TRIPSUM < RRFDIST THEN 2850 
2900 I = BEGLOOP : GOTO 2140 
2910 I 
2920 IP STOPNUH{l) • TRIPEND THEN 2930 ELSE 2850 
2930 EHDLOOP • I 
2940 • 
2950 •---------determine variable values for section 15 daily report-----------
2960 ' 
2970 NOTRIPS(L) • NOTRIPS(L) + 1 
2980 FOR I• BEGLOOP TO ENDLOOP 
2990 PASSONS(L) • PASSONS(L) + ACTONS(I) 
3000 PASS= PASSLOAD(I) 
3010 IF I• ENDLOOP THEN 3140 
3020 PASSBOARD(L) • PASSBOARD(L) + PASS 
3030 DIST • (ACTDIST(I+l) - ACTDIST(I)) * CLICK / 5280 

TDIST(L) • TDIST(L) + DIST 
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3050 TIME= (ACTTIME(I+l) - ACTTIME(I)) / 4 
3060 TTIME(L) • TTIME(L) + TIME 
3070 PASSMILE(L) • PASSMILE(L) +PASS* DIST 
3080 PASSMIN(L) • PASSMIN(L) +PASS* TIME/ 4 
3090 CAPMILE(L) • CAPMILE(L) +CAP* DIST 
3100 SEATMILE(L) • SEATMILE(L) +SEATS* DIST 
3110 UNPASSTRIP(L) • PASSONS(L)/NOTRIPS(L) 
3120 PASSMITRIP(L) • PASSMILE(L)/NOTRIPS(L) 
3130 UNPASSTIME(L) • PASSMJN(L)/NOTRIPS(L) 
3140 NEXT I 
3150 I= ENDLOOP - l 
3160 GOTO 2740 
3170 •---------store the daily report file-------------------------------------
3180 I 

3190 S$ = SECT15DRV$ +OUTPUT$+ •.15• 
3200 PRINT • Stori119 •:s$, 
3210 OPENS$ FOR OUTPUT AS fl 
3220 FOR L • 2 TO 7 
3230 WRITE t3,PASSONS(L),PASSBOARD{L),TDIST{L),PASSMILE(L),TTIME(Ll, 

3240 NEXT L 
3250 CLOSE t3 
3260 I 

PASSMIN(L),CAPMILE(L),SEATMILE{L},NOTRIPS(L) 

3270 •--------print the daily report file------------------------------------
3280 I 

3290 CLS: LOCATE 9,10,0 : PRINT •The report will be displayed on the screen. • 
3300 LOCATE 11,10,0: PRINT •ror a hard copy of the report, ready the printer -
3310 IF C$ = •s• OR C$ • •s• THEN 3350 
3320 LOCATE 12,10,0 PRINT "Then press the right shift key along with the PrtSc 

key. • 
3330 LOCATE 14,10,0: PRINT •when you have finished printing or viewing the repo 
rt, • 
3340 LOCATE 15,10,0 
3350 LOCATE 17,10,0 
3360 • 

PRINT •strike any key to return to the menu. • 
PRINT •strike any key to begin.• 

3370 •------------print to screen----------------------------------------
3380 W$ • •• 
3390 I 

3400 W$ • INKEY$ : IF W$ •••THEN 3400 
3410 CLS 
3420 PRINT :PRINT: PRINT TAB(5) SYST$ 71 PRINT TAB(28) •SECTION 15 DAILY REPOR 
T• 1: PRINT TAB(60} •PREPARED •;DATE$ 
3430 LOCATE 4,5,0: PJUl!lT 9 ROUTE t •;ROUTENO 1: PRINT• • ;ROUTEN.1',ME$ 
1 
3440 ON DAYOFWK GOTO 3450,3460,3470,3480,300,3500,3510 
3450 PRINT TAB(60) •.MONDAY "'1: GOTO 3520 
3460 PRINT TAB(60) "'TUESDAY •11 GOTO 3S20 
3470 PRINT TAB(60) •WEDNESDAY •1: GOTO 3520 
3480 PRINT TAB(60) •THURSDAY •1: GOTO 3S20 
3490 PRINT TAB(60) •FRIDAY •1: GOTO 3520 
3500 PRINT TAB(60) •SATURDAY •,: GOTO 3520 
3510 PRINT TAB(60) •suNDAY •,: GOTO 3520 
3520 PRINT TAB(70) DATADATE$ 
3530 LOCATE 5,5,0: PRINT •sus t •,susID ,: PRINT TAB(28) •sEATED CAPACITY·, 

SEATS;: PRINT TAB(60) •TOTAL CAPACITY •;CAP: PRINT 
3540 LOCATE 7,40,0 : PRINT •WEEKDAY• r: PRINT T~B(67) •WEEKEND• 
3550 PRiliT • TIME PERIOD• J: PRINT TAB(27) •AM PEM'. • r:PRINT •MIDDAY • 
1:PRINT •pM PEAK • JI PRINT •NIGHT •;: PRINT •sATURDAY•11 PRINT• SUNDAY• 
3560 PRINT: PRINT• Passengers Boarded•,: PRINT TAB(2S) ··, 
3570 FOR La 2 TO 7 
3580 PRINT USING •tttttttt•1PASSONS(L) 1: PRINT•• I 
3590 NEXT L 
3600 PRINT• 
3610 FOR L • 2 
3620 PRINT 
3630 NEXT L 

Passengers On Board•,: PRINT TAB(25) ••, 
TO 7 
USING •tttttttt•1PASSBOARD(L) ;: PRINT•• 1 
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3640 PRINT• 
3650 FOR L • 2 
3660 PRINT 
3670 NEXT L 
3680 PRINT• 
3690 FOR L • 2 
3700 PRINT 
3710 NEXT L 
3720 PRINT • 
3730 FOR L • 2 
3740 PRUIT 
3750 NEXT L 
3760 PRINT• 
3770 FOR L • 2 
3780 PRINT 
3790 NEXT L 

Bus Trip Distance •,1 PRINT TAB(25) •• , 
TO 7 
USING •·••••··••1TDIST(L) 11 PRINT•• 1 

Passenger Miles.,, PRINT TAB(25) •• , 
TO 7 
USING •·······••1PASSMILE(L) JI PRINT 

Bus Trip Time •,1 PRINT TAB(25) •• , 
TO 7 
USING ••·••••·••1TTIME(L) 1: PRINT• 

. . , 
• 1 

Passenger Minutes •,1 PRINT TAB(25) ••, 
TO 7 
USING •·•···•·••1PASSMIN{L) 71 PRINT•• 

3800 PRINT• Capacity Miles•,: PRINT TAB(25} •• , 
3810 FOR L • 2 TO 7 
3820 PRINT USING ••·•·•••••1CAPMILE(L) 11 PRINT•• 1 
3830 NEXT L 
3840 PRINT• 
3850 FOR L • 2 
3860 PRINT 
3870 NEXT L 
3880 PRINT• 
3890 FOR L • 2 
3900 PRINT 
3910 NEXT L 

Seat Miles.,, PRINT TAB(25) •• , 
TO 7 
USING •·······••1sEATMILE(L) 1: PRINT 

Trips in Sample•,: PRINT TAB(25) •• , 
TO 7 
USING •·••••··••1NOTRIPS(L) 1: PRINT• 

3920 PRINT :PRINT: PRINT• SAMPLE AVERAGES•1 

• • 1 

• 1 

3930 PRINT :PRINT• Unlinked Pass/Trip •11 PRINT TAB(25) ••, 
3940 FOR L 2 TO 7 
3950 PRINT USING •·····••t•;OliPASSTRIP(L} 1: PRINT•• 
3960 NEXT L 
3970 PRINT :PRINT• 
3980 FOR L • 2 TO 7 

Pass. Miles/Trip•,: PRINT TAB(25) .. , 
39.90 PRINT USING ••t11t1t•• 1PASSMITRIP(L) 1: PRINT • • 1 
4000 NEXT L 
4010 PRINT: PRINT• 
4020 FOR L = 2 TO 7 

Unl. Pass. Trip Time•,: PRINT TAB(25) •• , 

4030 PRINT USING •··••·••••1UNPASSTIME(L) 1: PRINT•• 1 
4040 NEXT L 
4050 W$ • •• 
4060 W$ = INKEY$: IF W$ •••THEN 4060 
4070 GOTO 50 
4080 ' 
4090 '<<<<<<<< PART 3 - UPDATE SECTION 15 CUMULATIVE DATA FILE>>>>>>>>>>>>>>>>> 

4100 • 
4110 • 
4120 •--------retrieve section 15 parameters----------------------------------
4130 ' 
4140 OPEN •sectl5.ext• FOR INPUT AS •1 
4150 INPUT 11,TRANSITID$,MODE$,LEVEL$,FISCALYR$ 
tl60 INPUT 11,UDYBEGIN.AKPEAK,MIDDAY,PMPEAK,NIGHT,WKDYEND 
U70 INPUT U,SllTBEGIN,SATEIID~SUMBEGIN,SUNEND 
4180 CLOSE fl 
4190 ' 4200 •--------retrieve the section 15 daily report---------------------------
4210 ' 
4220 CLS : LOCATE 13,5,1 
4230 INPUT •which section 15 daily report file do you want to add? •,s$ 
4240 IF 5$ • ·NONE· ORS$• •hone• THEN 4320 
4250 F$ • SECT15DRV$ + S$ + •.15• 
4260 OPEN F$ FOR INPUT AS •1 
4270 FOR L • 2 TO 7 
4280 INPUT 11,PASSONS(L) ,PASSBOARD(L) ,TDIST(L) ,PASSMILE(L) ,TTIME(L), 
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4290 
4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 

4380 
4390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 
4480 
4490 
4500 
4510 
4520 
4530 
4540 

NEXT L 
CLOSE 11 

PASSMIN(L),CAPMILE(L),SEATMILE(L),NOTRIPS(L) 

I 

'--------retrieve the section 15 cumulative data file-------------------, 
C$ • SECT15DRV$ + SECT15BASE$ + •.ISA• 
OPEN C$ FOR INPUT AS 12 
FOR l, • 2 TO 7 

IlU?U'J' f2€CPASSONS(L),CPASSBOARD(L),CTDIST(L),CPASSMILE(L),CTTIME(L), 
Cl'ASSNI.N(L} ,CCAPHILE(I,) ,CSEATMILE{L) ,CNO'l'RIPS(L) 

NEXT L 
CLOSE t2 • 
'--------compute and store the new values in the cumulative file--------• 
OPEN C$ FOR OUTPUT AS 13 
FOR L., 2 TO 7 

CPASSONS(L) • PASSONS(L) + CPASSONS(L) 
CPASSBOARD(L) s PASSBOARD(L) + CPASSBOARD(L) 
CTDIST(L) • TDIST(L) + CTDIST(L) 
CPASSMILE(L) • PASSMILE(L) + CPASSMILE(L) 
CTTIME(L) • TTIME(L) + CTTIME(L) 
CPASSMIN(L) • PASSMIN(L) + CPASSMIN(L) 
CCAPMILE(I,} • CAPMILE(L) + CCAPMILE(L) 
CSEATMILE(L) • SEATMILE(L) + CSEATMILE(L) 
CNOTRIPS(L) • NOTRIPS(LI + CNOTRIPS(L) 
WRITE 13,CPASSONS{L),CPASSBOARD(L),CTDIST(L),CPASSMILE(L),CTTIME(L), 

CPASSKIN(L),CCAPMILE(L),CSEATMILE(L),CNOTRIPS(L) 
4550 NEXT L 
4560 CLS 
4570 LOCATE 13,15,0 
4580 INPUT •oo you want print the cumulative file (Y or N) ? •,P$ 
4590 IF P$ • •y• OR P$ • •y• THEN 4620 
4600 IF P$ • •n• OR P$ • •N• THEN 50 
4610 LOCATE 15,15,0 : PRINT •INVALID INPUT - ENTER EITHER YORN - TRY AGAIN• : 

GOTO 4570 
4620 I 
4630 •----------calculate averages and annual totals---------------------------
4640 ' 
4650 LOCATE 17,15,l I INPUT •oo you want to include the annual totals (Y or N) ? 

", ANTOT$ 
THEN 4690 
THEN '760 

4660 IF ANTOT$"' •y• OR ANTOT$ • •y• 
4670 IF ANTOT$ ••••OR ANTOT$ • •n• 
4680 LOCATE 15,15,0: PRINT •INVALID INPUT - ENTER EITHER YORN - TRY AGAIN" : 

GOTO 4650 
4690 CLS: 
4700 LOCATE 6,10,1 1 INPUT •what is the total number 

" ,TO'l'TRIPS{2) 
4710 LOCATE 8,.lOkl: :1'.NPIJT "'What .is the tot.al number 

,TOTTRIPS(3) 
4720 LOCATE 10,10,1: Illl'POT •what is the total number 
1 • ,TOTTRIPS(4) 
4730 LOCATE 12,10,l INPUT •what is the total number 

INPUT •what is the total number 
,TOTTRIPS(5) 

4740 LOCATE 14,10,l 
,TOTTRIPS(6) 

4750 LOCATE 16,10,1 1 INPUT •what is the total number 
,TOTTRIPS(7) 

4760 CLS 
4770 FOR 
4780 

L•2T07 
IF CNOTRIPS(L) = 0 THEN 4790 ELSE 4800 

of trips 

of trips 

of trips 

of trips 

of trips 

of trips 

4790 
4800 

CUNPASS(L) • 0: CPASSMITRIP(L) = 0: CUNPASSTIME(L) 
CUNPASS(L) • CPASSONS(L)/CNOTRIPS(L) 

4810 
4820 

CPASSMlTRIP(L) • CPASSMILE(L)/CNOTRIPS(L) 
CUNPASSTIME(L) • CPASSMIN(L)/CNOTRIPS(L) 
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in the a.m. peak ? 

in the midday?" 

in the p.m. peak 

in the night?• 

on Saturday ? " 

on Sunday ? • 

= 0 GOTO 4830 
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4830 TOTUNPASS(L) • TOTTRIPS(L) * CUNPASS(L) 
4840 TOTPASSMILE(L) • TOTTRIPS(L) * CPASSMITRIP(L) 
4850 NEXT L 
4860 ' 
4870 '--------print a hardcopy of the cumulative section 15 report--------------

4880 ' 
4890 CLS 
4900 LOCATE 13,15,0: PRINT •Ready printer - strike any key when ready.• 
4910 W$"' •• 
4920 W$ • INKEY$: IF W$ •••THEN 4920 
4930 LPRINT: LPRINT :LPRINT :LPRINT: LPRINT: LPRINT 
4940 LPRINT TA8(5) SYST$ ;: LPRIN'l' TAB(30) •sECTIOli 15 ANNUAL REPORT•;: LPRINT 

TA8(60) •PREPARED •;DATE$ 
4950 LPRINT TAB{S) •TRANSIT ID •;TRANSITID$1: LPRilff TAB(30) •NON-RAIL MODES•;: 

LPRINT TAB(60) •MODE •;MOOE$ 
4960 LPRINT TAB(5) •FISCAL YEAR END •;FISCALYR$;: LPRiffl' TAB(30) •FORM 406A•;: 

LPRINT TAB(60) •LEVEL •;LEVEL$ 
4970 :LPRINT: LPRINT 
4980 LPRINT • TIME PERIOD• ;: LPRINT TAB(23) •AM PEAK • ;:LPRINT •MIDDAY 
• ;:LPRINT •pM PEAK • ;: LPRINT •NIGHT •;: LPRINT •sATDAY •;: LPRINT • SUNDA 
Y • ;:LPRINT • TOTAL• 
4990 LPRINT :LPRINT: LPRINT • Passengers Boarded•;: LPRINT TAB(21) ••; 
5000 FOR L • 2 TO 7 
5010 IF L < 5 THEN 5020 ELSE 5030 
5020 LPRINT USING •········••;CPASSONS(L) ; GOTO 5040 
5030 LPRINT USING ••tttttt•;CPASSONS(L) I 
5040 SUM• SUM+ CPASSONS(L) 
SOSO NEXT L 
5060 LPRINT USING ···········•,suM; : SUM= 0 
5070 LPRINT: LPRINT •Pass.On Board•;: LPRINT TAB(21) ••; 
5080 FOR L • 2 TO 7 
5090 IF L < 5 THEN 5100 ELSE 5110 
5100 LPRINT USING •········••;cPASSBOARD(L) :GOTO 5120 
5110 LPRINT USING ••·••••••;cPASSBOARD(L) ; 
5120 SUM= SUM+ CPASSBOARD(L) 
5130 NEXT L 
5140 LPRINT USING ••••·•·•••••;sUM; : SUM= 0 
5150 LPRINT: LPRINT • Bus Trip Distance•;: LPRINT TAB(21) ••; 
5160 FOR Ls 2 TO 7 
5170 IF L < 5 THEN 5180 ELSE 5190 
5180 LPRINT USING •••••••••t•;CTDIST(L) ;:GOTO 5200 
5190 LPRIN'l' USING •••••••••1CTDIST{LI ; 
5200 SUM= SUM+ CTDIST(L) 
5210 NEXT L 
5220 LPRINT USING •·········••1SUM; : SUM= 0 
5230 LPRINT :LPRINT • Pa.ssenger Miles •,: LPRINT TAB(21) .. ; 
5240 FOR L • 2 TO 7 
5250 IF L < 5 TBEN .5260 ELSE 5270 
5260 LPRlHT USING •t••·····••;a>ASSMILE{L) ; :GOTO 5280 
5270 LPRINT USING "HffttP1CPASSMILE(L) I 
5280 SUM• SUM+ CPASSMILE(L) 
5290 NEXT L 
5300 LPRINT USING ···········•,suM; : SUM= 0 
5310 LPRINT :LPRINT • Bus Trip Time•;: LPRINT TAB(21) •• , 
5320 FOR L • 2 TO 7 
5330 IF L < 5 THEN 5340 ELSE 5350 
5340 LPRINT USING •tt•tttttt• ;CTTIME (L) J :GOTO 5360 
5350 LPRINT USING •······••;CTTIME(L) 1 
5360 SUM• SUM+ CTTIME(L) 
5370 NEXT L 
5380 LPRINT USING •·••••·••··•;sUM1 : SUM• 0 
5390 LPRINT :LPRINT • Passenger Minutes•;: LPRINT TAB(21) ••; 
5400 FOR L • 2 TO 7 
5410 IF L < 5 THEN 5420 ELSE 5430 
5420 LPRINT USING •••••·•••••1CPASSMIN(L) ; : GOTO 5440 
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5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
5540 
5550 
5560 
5570 
5580 
5590 
5600 
5610 
5620 
5630 
5640 
5650 
5660 
5670 
5680 
5690 
5700 
5710 
5720 
5730 
5740 
5750 
5760 
5770 
5780 
5790 
5800 
5810 
5820 
5830 
5840 
5850 
5860 
5870 
5880 
5890 
5900 
5910 
5920 
5930 
59-40 
5950 
5960 
5970 
5980 
5990 
6000 
6010 
6020 
6030 
6040 
6050 
6060 
6070 
6080 

LPRINT USING ········•,cpAsSMIN(L) ; 
SUM• SUM+ CPASSMIN(L) 

NEXT L 
LPRINT USING ··········••1sUM1 : SUM• 0 
LPRINT: LPRINT • Capacity Miles•,: LPRINT TAB(21) ••; 
FOR L • 2 TO 7 

IF L < 5 THEN 5500 ELSE 5510 
LPRINT USING ··········•,ccAPMILE(L) 1 :GOTO 5520 
LPRINT USING ········•,ccAPMILE(L) ; 
SUM• SUM+ CCAPMILE(L} 

NEXT L 
LPRINT USING •tttHHHl";SUlh : SUM • 0 
LPRINT :LPRINT • Seat Miles•,: LPRINT TAB(21) ••; 
FOR L • 2 TO 7 

IF L < 5 THEN 5580 ELSE 5590 
LPRINT USING ··········•,csEATMILE(L) J :GOTO 5600 
LPRINT USING ········•,csEATMILE(L) 1 
SUM• SUM+ CSEATMILE(L) 

NEXT L 
LPRINT USING ··········••1sUM1 : SUM~ 0 
LPRINT :LPRINT • Trips in Sample•,: LPRINT TAB(21) •• , 
FOR L • 2 TO 7 

IF L < 5 THEN 5660 ELSE 5670 
LPRINT USING •••••••••••1cNOTRIPS(L) J :GOTO 5680 
LPRINT USING •••••••••:cNOTRIPS(L) J 
SUM• SUM+ CNOTRIPS(L) 

NEXT L 
LPRINT USING •·········••:SUM; 
IF ANTOT$ ,. '"n" OR ANTOT$ _.. "N• 
LPRINT : LPRUff ,. Total Trips 
FOR L • 2 TO 7 

IF L < 5 THEN 5750 ELSE 5760 

: SUM= 0 
THEN 5800 

•:: LPRINT TAB(21) ••: 

LPRINT USING •········••:TOTTRIPS(L) J :GOTO 5770 
LPRINT USING •••··••••1TOTTRIPS(L) ; 
SUM• SUM+ TOTTRIPS(L) 

NEXT L 
LPRINT USING •••••••••·••:sUMJ : SUM= 0 
LPRINT :LPRINT: LPRINT • SAMPLE AVERAGES• , 
LPRINT :LPRINT • Unl. Pass./Trip•,: LPRINT TAB(21) ••; 
FOR L • 2 TO 7 

IF L < 5 THEN 5840 ELSE 5850 
LPRINT USING •••••••••••:cUNPASS(L) : :GOTO 5860 
LPRINT USING ········•,cuNPASS(L) J 
SUM E SUM+ CUNPASS(L) 

NEXT L 
LPRINT USING •·••••••·•••;SUM; : Stwi = 0 
LPRINT :LPRIN'T • Pass. Miles/Trip•,: LP.IUNT 'l'ABf21) ••; 
FOR.L•2!07 

IF L < 5 Tmffl 5920 ELSE 5930 
LPRINT USING •untt•tt•;CPASSIHTRIP(L) 1 :GOTO 5940 
LPR1N'l' USING ••···••••rCPASSKITRIP(L) 
SUM• SUM+ CPASSMITRIP(L) 

NEXT L 
LPRINT USING ••••••••••••;sUM: : SUM= 0 
LPRINT :LPRINT • Unl Pass Trip Time•:: LPRINT TAB(21) ••; 
FOR L • 2 TO 7 

IF L < 5 THEN 6000 ELSE 6010 
LPRINT USING ··········•,cuNPASSTIHE(L) J :GOTO 6020 
LPRINT USING ········•,cuNPASSTIME(L) 1 
SUM• SUM+ CUNPASSTIME(L) 

NEXT L 
LPRINT USING •••·••••••••;SUMJ : SUM= 0 
IF ANTOT$ • •n• OR ANTOT$ • •N• THEN 6230 
LPRINT :LPRINT: LPRINT • ANNUAL TOTALS• ; 
LPRINT :LPRINT • Unl. Pass. Trips•;: LPRINT TAB(21) •• , 
FOR L • 2 TO 7 

Appendix E. REPORTS PROGRAM 150 



6090 IF L < 5 THEN 6100 ELSE 6110 
6100 LPRINT USING •••••••••••1TOTUNPASS(L) 7 :GOTO 6120 
6110 LPRINT USING •t11tllt9;TOTUNPASS(L) 1 
6120 SUM·• SUM+ TOTUNPASS(L) 
6130 NEXT L 
5140 LPRINT USING •··•··•·••••:sUM; : SUM= 0 nso LPRINT :LPRINT • Passenger Miles•,: LPRINT TAB(21) ••: 
6160 FOR L • 2 TO 7 
6170 IPL< 5 THEN 6180 ELSE 6190 
6180 LPRINT USING '"Ufffftlf• ;TOTPASSMILE(L) :GOTO 6200 
6190 LPRINT USING ~tt•tttt•;TOTPASSMILE(L) 
6200 SUM• SUM+ TOTPASSMILE(L) 
6210 NEXT L 
6220 LPRINT USING •·········••:SUM; : SUM~ 0 
6230 LPRINT: PRINT::PRINT:: GOTO 50 
6240 COLOR 7,0,0 :CLS 
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APPENDIX F. PLOTS PROGRAM 

10 I 
20 I 
30 I 
40 I 
50 I 

60 CLS :SCREEN 0:CLEAR 
70 ' 

<« PLOTS >» 

WRITTEN BY PAUL ANDERSON 

:i :--------retrieve system parameters--------------------------------------
100 OPTION BASE l 
110 OPEN •sYSTINFO.EXT• FOR INPUT AS l 
120 INPUT fl,SYST$ 
130 INPUT 11,DISTBASE$,BLOCKBASE$,NAMEBASE$,SECT15BASE$ 
140 INPUT 11,DATADRV$,DISTDRV$,BLOCJtDRV$,NAMEDRV$,OUTDRV$,SECTlSDRV$ 
150 PASS• -1 
160 CLOSE fl 
170 I 

180 '----------------present menu----------------------------------------------
190 ' 
200 KEY OFF 
210 CLS 
220 COLOR 4,0,0 
230 LOCATE 6,1,0 
240 PRINT TAB(20) SYST$, • APC-PLOTS PROGRAM MENU• : PRINT 
250 PRINT TAB(20) •please choose one of the following: • :PRINT 
260 PRINT TAB(25} •1 - GENERATE PASSENGER LOAD PLOT• :PRINT 
270 PRINT TAB(25) "2 - GEN£RATE ROUTE DEMAND PLOT• :PRINT 
280 PRINT TAB(25) •3 - QUIT (EXIT TO DOS) • :PRINT 
290 INPUT• What is the number of your choice •1CHOICE 
300 IF CHOICE< l OR CHOICE> 3 GOTO 310 ELSE 320 
310 PRINT •invalid choice - try again• :GOTO 290 
320 ON CHOICE GOSUB 340,1210,2240 
330' 
340 '<<<<<<<<<<<<<< PART 1 - PASSENGER LOAD PLOT>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
350 I 
360 •------------- retrieve output file---------------------------------------
370 I 
380 CLS:LOCATE 5,27,0: PRINT •PASSENGER LOAD PLOT• 
390 LOCATE 13,10,1 
400 INPUT• For which output file would you like the plot? •,oUTFILE$ 
410 F$ • OUTDRV$ + OUTFILE$ + •.ouT• 
420 LOCATE 15,25,0 :PRINT •Retrieving •;F$ 
430 OPEN F$ FO.R INPUT AS I 1 
440 INPUT t l,ROO'l'E'.NO,ROUTENAME$,NOSTOPS,TRIPDIST,LOOPDIST,TURNPOINT 
450 INPUT t 1,AC'nro,DATJID1i.TE$ ,BLOC!( ,DAYOFWK, BUSID,SEATS ,CAP ,CLICK 
460 Z • ACTNO 
470 DIM X(Z),Y(Z),ACTTIME(Z),PASSLOAD(Z) 
480 FOR Is 1 TO Z 
490 INPUT tl,A,B, C,ACTTI!IE t IJ ,D,E, fl', PASSLDM {I) ,G 
500 NEXT I 
510 ' 
520 CLS 
530 • 
540 •------------ display instructions for obtaining a hardcopy -------------
550 I 
560 LOCATE 10,15,0: 
570 PRINT •The plot will be displayed on the screen.• 
580 LOCATE 12,15,0:PRINT •For a printed copy, wait until the plot is complete-• 

590 LOCATE 13,15,0:PRINT •Then press the left shift key along with the Prtsc key 
• 600 LOCATE 15,15,0:PRINT•When you have finished viewing or printing the plot,• 

610 LOCATE 16,15,0:PRINT•strike any key to return to the menu. • 
620 LOCATE 18,15,0:PRINT•strike any key to begin plotting. • 
630 'if$-·· • 
640 WS • INKEY$ :IP W$ ••• THEN 640 
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650 ' 
660 '------------- SET THE AXES AND PRINT LABELS-----------------------------
670 ' 
680 SCREEN 2 
690 LOCATE 1,16,0: PRINT SYST$1• PASSENGER LOAD PLOT •;OATADATE$ 
700 LOCATE 2,16,0 1 PRINT ·ROUTE t•;ROUTENO;• ·ROUTENAME$1 • BLOCK ,·,a 
LOCK 
710 LOCATE 2,4,0 :PRINT •40• 
720 LOCATE 7,4,0 :PRINT •30• 
730 LOCATE 12,4,0 :PRIH'l' •20• 
740 LOCATE 17,4,0 :PRINT •10• 
750 LOCATE 22,4,0 :PRINT •o• 
760 ' 
770 LOCATE 2,1,0 :PRINT •p• 
780 LOCATE 3,1,0 :PRINT •A• 
790 LOCATE 4,1,0 :PRINT •s• 
800 LOCATE 5,1,0 :PRINT •s• 
810 LOCATE 6,1,0 :PRINT •E• 
820 LOCATE 7,1,0 :PRINT •t.• 
830 LOCATE 8,1,0 :PRINT •G" 
840 LOCATE 9,1,0 :PRINT •E• 
850 LOCATE 10,1,0 :PRINT •R• 
860 LOCATE 11,1,0 :PRINT •s• 
870 ' 
880 ' y - axis 
890 LINE(60,10)-(60,170) 
900 FORM e 10 TO 130 STEP 40 
910 LINE (50,M)-(70,M) 
920 LINE (57,M+4)-(63,M+4) 
930 LINE (57,M+8)-(63,M+8) 
940 LINE (57,M+l2)-(63,M+12) 
950 LINE (57,M+l6}-(63,M+16) 
960 LINE (54,M+20}-(66,M+20) 
970 LINE (57,M+24}-(63,IH24) 
980 LINE {57,M+28)-{63,M+28) 
990 LINE {57,M+32)-(63,M+32) 
1000 LINE (57,M+36)-(63,M+36) 
1010 NEXT M 
1020 ' x - axis 
1030 LINE (50,170)-(636,170) 
1040 FOR N • 28 TO 572 STEP 64 
1050 LINE(N+32,168)-(N+32,175) 
1060 LINE(N+64,168)-(N+64,173) 
1070 NEXT N 
1080 LOCATE 23,8,0 
1090 PRINT •4 6 8 10 12 14 16 18 20 . 

PRINT• TIME OF DAY (HOURS)•, 
Y(l) • 170 : X(l) • 64 
FOR I• 2 TO ACTNO 

Y(I) • 170 - 4*PASSLOAD(I) 
X(I) • 32*ACTTIME(I)/240 - 68 
LINE(X(I),Y(I))-(X(I-1),Y(I-l)) 

NEXT I 
W$ • •• 
W$ = INKEY$: IF W$ •••THEN 1180 
SCREEN O: CUl: GOTO 60 
I 

1100 
lUO 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 '«<<<««<«« PART 2 - ROUTE DEMAND PLOT >»»»»»»»»»»»»»»>» 
1220 I 
1230 •------------- retrieve output file---------------------------------------

1240 CLS: LOCATE 5,28,0: PRINT •ROUTE DEMAND PLOT• 
1250 LOCATE 13,10,1 
1260 INPUT• For which output file would you like the plot? •,oUTFILE$ 
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1270 F$ • OUTORV$ + OUTFILE$ + •.oUT• 
1280 LOCATE 15,25,0 :PRINT •Retrieving •1F$ 
1290 OPEN F$ FOR INPUT AS f 1 • 
1300 INPUT f 1,ROUTENO,ROUTENAME$,NOSTOPS,TRIPDIST,LOOPDIST,TURNPOINT 
1310 INPUT f 1,ACTNO,DATADATE$,BLOCK,DAYOFWJC,BUSID,SEATS,CAP,CLICK 
1320 Z • ACTNO 
1330 DIM ACTTIME{Z),ACTONS(Z) 
1340 FOR I• 1 TO Z 
1350 INPUT 11,A,B,C,ACTTIME(I),D,ACTONS(I),E,F,G 
1360 NEXT I 
lJ70 I 

1380 CLS 
1390 ' 
1400 •------------ display instructions for obtaining a hardcopy -------------
1410 ' 
1420 LOCATE 10,10,0: 
1430 PRINT 8 The plot will be displayed on the screen.• 
1440 LOCATE 12,10,0:PRINT "For a printed copy, wait until the plot is complete -,. 
1450 LOCATE 13,10,0 :PRINT.Then press the left Shift key together with the Prtsc 

key.• 
1460 LOCATE 15,10,0:PRINT•When you have finished viewing or printing the plot, 
1470 LOCATE 16,10,0:PRINT•strike any key to return to the menu. • 
1480 LOCATE 18,10,0:PRINT•strike any key to begin plotting. • 
1490 W$ ••• 
1500 W$ • INKEY$ :IF W$ ••• THEN 1500 
1510 ' 
1520 '------------- SET THE AXES AND PRINT LABELS-----------------------------
1530 ' 
154.0 SCREEN 2 
1550 LOCATE 1,16,0 : PRINT SYST$;• ROUTE DEMAND PLOT •;DATADATE$ 
1560 LOCATE 2,16,0: PRINT •ROUTE t•;ROUTENO;• •ROUTENAME$; • • BLOCK t• 
;BLOCK 
1570 LOCATE 2,1,0 ,PRINT •p• 
1580 LOCATE 3,1,0 :PRINT •A• 
1590 LOCATE 4,1,0 :PRINT •s• 
1600 LOCATE 5,1,0 :PRINT •s• 
1610 LOCATE 6,1,0 :PRINT •E• 
1620 LOCATE 7,1,0 :PRINT •N• 
1630 LOCATE 8,1,0 :PRINT •G• 
1640 LOCATE 9,1,0 :PRINT •E• 
1650 LOCATE 10,1,0 :PRINT •R• 
1660 LOCATE 11,1,0 :PRINT •s• 
1670 LOCATE 14,1,0 :PRINT •p• 
1680 LOCATE 15,1,0 ,PRINT "E• 
1690 LOCATE 16,1,0 :PRINT •R• 
1700 LOCATE 19,1,0 :PRINT •s• 
1710 LOCATE 20,1,0 :PRIN'f •o• 
1720 LOCATE 21,1,0 :PRINT •u• 
1730 LOCATE 22,1,0 :PRINT •R• 
1740 LOCATE J.4,0 :PRINT •so• 
1750 LOCATE 7,4,,0 :PRINT •4.0• 
1760 LOCATE 10,i,O :P.RINT •30• 
1770 LOCATE 14,4.0 :PRINT •20• 
1780 LOCATE 18,4,0 ,PRINT •10• 
1190 LOC1'TE 22,4,0 :PRIM" O" 
1800 LINE(60,S)-(60,170) 
1810 M"' 5 
1820 LINE (54,M)-(66,M) 
1830 LINE (57,M+3)-(63,M+3) 
1840 LINE (57,M+6)-(63,M+6) 
1850 LINE (57,M+9)-(63,H+9) 
1860 LINE (57,M+l2)-(63,M+l2) 
1870 FORM• 20 TO 150 STEP 30 
1880 LINE (50,M)-(70,M) 
1890 LINE (57,M+3)-(63,M+3) 
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1900 LINE (57,M+6)-(63,M+6) 
1910 LINE (57,M+9)-(63,M+9) 
1920 LINE (57,M+l2)-(63,M+l2) 
1930 LINE (54,M+lS)-(66,M+lS) 
1940 LINE (57,M+18)-(63,M+l8) 
1950 LINE (57,M+21)-(63,M+21) 
1960 LINE {57,H+24)-(63,M+24) 
1970 LINE (S7,K+27)-(63,M+27) 
1980 NEXT M 
1990 I x - axis 
2000 LINE (50,170)-(636,170) 
2010 FOR N • 28 TO 512 STEP 64 
2020 LINE(N+32,168)-(N+32,174) 
2031.1 LINE(K+H,158)-(ff+U ,172} 
2040 NEXT N 
2050 LINE(636,168)-(636,174) 
2060 LOCATE 23,8,0 
2070 PRINT •4 6 8 10 12 14 16 18 20 

• 
2080 PRINT• TIME OF DAY (HOURS)•; 
2090 I 

2100 •---------------- calculate and print the hourly demand------------------
2110 I 

2120 DIM HOURDEM(24) 
2130 I• 1 
2140 FORT• 4 TO 20 
2150 IF ACTTIME(I)/240 < T' + l THEN HOORDEM(T) "' HOURDEM(T) + ACTONS(I) 

ELSE 2170 
2160 I• I+ 1 : IF I> ACTNO THEN 2180 ELSE 2150 
2170 NEXT T 
2180 FORT= 4 TO 21 
2190 LINE(32 * T - 65,170) - (32 * (T + 1) - 71, 170 - 3*HOURDEM(T)), ,B 
2200 NEXT T 
2210 W$ • •• 
2220 W$ • INKEY$ : IF W$ =••THEN 2220 
2230 CLS :PRINT: PRINT: PRINT: GOTO 60 
2240 SCREEN O :KEY ON :COLOR 7,0,0 :CLS :END 
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APPENDIX G. DUMP PROGRAM 

10 I 
20 I 
30 OPTION BASE 1 
40 DIM B(l32) 
50 DIM C(24) 
60 KEY OFF 

«< DUMP »> 

70 OPEN •cOMlt4800,0,8,1,RS,CS,CD,DS•As 11 
80 DEFSTR R 
90 REM OPTION BASE 1 
100 CLS 
110 REM 
120 REM 
130 REM 
140 LOCATE 5,20,l 
150 PRINT •L----------DISPLAY I Of' LOOS(FOOl) 
160 LOCATE 7,20,1 
170 PRINT •D----------DIAG DISPLAY OF LOGS 
180 LOCATE 9,20,1 
190 PRINT •c---------CLOSB ALL FILES 
200 LOCATE 11,20,1 
210 PRINT •R----------RESET CSM DATA,TIME,UI$Tlo.NCE AND LOGS(F002) 
220 LOCATE 13,20,1 
230 PRINT •T----------TRANSFER DATA FROM CSH(BUS) TO DISK 
240 LOCATE 15,20,1 
250 PRINT •1----------INSERT TYPE 7/8 LOG 
260 LOCATE 17,20,1 
270 PRINT •E----------EXIT PROGRAM 
280 REM 
290 LOCATE 20,20,1 
300 PRINT •TYPE SELECTION FOLLOWED BY RETURN 
310 LOCATE 21,20,1 
320 INPUT •OPTION •1RPLY 
330 REH 
340 REM 

OR RPLY,.•1• THEN GOTO 670 
OR RPLYe•d• THEN GOTO 1610 
OR RPLY=•c• THEN GOTO 1840 
THEN HI•&HFO:LO•&HO:GOTO 460 
OR RPLY=•r• THEN HI~&HFO:LO=&H2:GOTO 
OR RPLY=•t• THEN GOTO 950 
OR RPLY=•e• THEN GOTO 1910 

460 

350 IF RPLY••t• 
360 IF RPLY••n• 
370 IF RPLY••c• 
380 IF RPLY••7• 
390 IF RPLY••R• 
400 IF RPLY=•T• 
410 IF RPLY••E• 
420 CLS 
430 PRINT• INVALID INPUT********TRY AGAI~*********** 
440 FOR I•l TO 100:NEXT I 
450 GOTO 130 
460 REM THIS SECTION WILL RESET THE CSM MODULE(F002) OR SEND 7 TYPE 
470 REM MSG FF FF FO 02 CKSUM OR FF FF FO 00 CKSUM 
480 REM RESPONSE MUST BE Al HEX OR 161 DECIMAL 
490 GOSUB 1920 
500 A$•INPUT$(5,1) 
510 Al$,,.MID$(A$,1,1) :A2$•!UD$(A$,1,l) :A3$=1UD${M,3,l) 
520 li4$=1UO$ (A$, 4, l) tAS $•MID$ (A$, 5, 1) 
530 SUfl=J\SC{A3$)+ASC(A4$) 
540 Cll:SUM-ASC.(AS$) 
550 GOSUB 20fitl 
560 CLS 
570 REM IF STAT$••F• TBBR 100 
580 LOCATE 1,1,1 
590 PRINT STAT$ 
600 IF ASC(A4$)•161 THEN 610 ELSE 130 
610 LOCATE 24,1,1 
620 PRINT ASC(A4$) 
630 IF RPLY••7• THEN PRINT •TYPE 7 ENTERED, ANY KEY TO CONTINUE•:GOTO 650 
640 PRINT •csM RESET A-OK, HIT ANY KEY TO CONTINUE· 
650 I$•INKEY$:IF I$••• THEN 650 
660 GOTO 670 
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670 REM SECTION TO DISPLAY THE NUMBER OF LOGS PRESENT 
680 REM INDICATES TOTAL LENGTH OF LOG TABLE 
690 REM GIVES THE ADDRESS OF THE LAST BYTE FOR THE LAST LOG 
700 REM INITIATED BY SENDING POOl TO CSM 
710 REM 
720 REM RESPONSE IS HILO ADDRESS OP LAST BYTE--MULTIPLE OF 5 
730 REH 
740 BI•&HFO 
750 LC>er.Hl 
760 GOSUB 1920 
770 A$sJNPUT$(6,l) 
780 Al$•MID$(A$,1,1):A2$2MID$(A$,2,l):A3$•MID$(A$,3,1) 
790 A4$•MID,$ (A$, 4, l) :A5$•HID$ CA$, 5 ,1) :A6$=MID$ (A$ ,6, 1) 
800 SUHcASC(A3$)+ASC{A4$)+ASC(A5$) 
810 CKSUH=ASC(A6$) 
820 GOSUB 2060 
830 IF STAT$••F• THEN 130 
840 CLS 
850 LOCATE 2,5,1 
860 PRINT •NUMBER OF LOGS 
870 LOCATE 2,30,1 
880 PRINT •LAST BEX LOCATION 
890 LOCATE 3,10,1 
900 NUHLOG•(ASC{A4$)*256+ASC(A5$))/5 
910 PRINT NUHLOG 
920 LOCATE 3,35,1 
930 PRINT HEX$(ASC(A4$J);HEX${ASC(A5$)) 
940 II$•INKEY$:IF ll$=•o• OR II$=•q• THEN 130 ELSE 670 
950 REH TRIS SECTIOR DUMPS LOGS TO SCREEN AND FILE 
960 REM STARTS AT FIRST LOG AND GOES UNTIL A TYPE 8 LOG 
970 REM OR A LOG TYPE OF 0 
980 LOCATE 24,1,1 
990 PRINT •s-SCREEN ONLY****D-DISP.: ONLY*""'*B-BOTH, ENTER CHOICE• 
1000 I$•INKEY$:IF I$=•• THEN 1000 
1010 IF 1$••s• OR I$=~s• THEN HODE=l:GOTO 1050 
1020 IF I$=•o• OR I$=•a• THEN HODE=2:GOTO 1050 
1030 IF I$=•s• OR I$=•b• THEN HODE=3:GOTO 1050 
1040 GOTO 130 
1050 IF ((MODE =2) OR (MODE=3)) THEN 1060 ELSE 1160 
1060 CLS 
1070 INPUT •ouTPUT PILE NAME •,Q$ 
1080 Q$ • •s:• + Q$ + •.DAT• 
1090 OPEN Q$ FOR OUTPUT AS 12 
1100 INPUT •24 HR REAL TIME HOUR •,HR$ 
1110 INPUT •24 HR REAL TIME MINUTES "',MIN$ 
1120 HI=&HFO 
1130 LO=&HO 
1140 GOSUB 1920 
:USO A$~INPUT$(LOC(l) ,1) 
1160 OFSET=&H7D 
1170 FOR BLK•r.RO TO 5Bl7FF STEP OFSET 
1180 BI•BLK\256 
1190 LO•BLK MOD 256 
1200 PRINT HEX$(Hl),HEJ:$(LO) 
1210 GOSIJB 1920 
1220 A$•INPDT$(132,l) 
1230 FOR I•l TO 132 
1240 B(I)•ASC(MID$(A$,I,1)) 
1250 NEXT I 
1260 REM 
1270 SUM •O 
1280 FOR J•3 TO 131 
1290 SUM•SUM+B(J) 
1300 NEXT J 
1310 CKSUM•B(132) 
1320 GOSUB 2060 
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1330 REM IF STAT$••F• THEN CLOSE t2:GOTO 100 
1340 CLS 
1350 FOR LN •l TO 25 
1360 LNN•l+5*(LN-1)+3 
1370 IF B(LNN)•O THEN GOTO 1430 
1380 IF((MODE•l)OR(MODE•J)) THEN PRINT B(LNN);B(LNN+l);B(LNN+2);B(LNN+3);B(LNN+4 
) 
1390 IF((MODE•2)0R(MODE=3))THEN PRINT t2,B(LNN)rB(LNN+l)7B(LNN+2);B(LNN+3);B(LNN 
H) 
1400 REM IF B(!Jffl}•B THU GOTO 3380 
1410 NEXT LM 
1420 NEXT BLK 
1430 IF ( (MODEs2) OR(MODE•3) )THEW 1440 ELSE 1600 
1440 INPUT •INPUT MONTH •,MO$ 
1450 INPUT •INPUT DAY •,DA$ 
1460 INPUT •INPUT YEAR •,YR$ 
1470 INPUT •ROUTE ID •,ID$ 
1480 INPUT •DAY OF WEEK*l•MON,,2,.TOE,3"'WED,4=THR,5•FRI,6=SAT, 7=SUN • ,DOW$ 
1490 INPUT •BtOCK NUMBER •,BLK$ 
1500 INPUT •VEHICLE NUMBER •,BUSID$ 
1510 PRINT t2,•12 •7M0$7• •+DA$;• •+YR$7• •+ID$ 
1520 PRINT •12 •;MO$;• •+DA$;• •+YR$;• •+ID$ 
1530 PRINT t2,•12 •+DOW$;• •+BLK$7• •+HR$;• •+MIN$ 
1540 PRINT t2,•12 •;BOSIO$;• 0 0 0 • 
1550 PRINT •12 •;BOSIO$;• 0 0 0 • 
1560 PRINT •12 •+DOW$;• •+BLK$;• •+HR$;• •+MIN$ 
1570 CLOSE t2 
1580 I$=INREY$:IF I$••• THEN 1580 
1590 CLS 
1600 GOTO 130 
1610 HI=&HFO 
1620 LO.,&H3 
1630 REM 
1640 GOSUB 1920 
1650 A$=INPUT$(24,1) 
1660 FOR I•l TO 24 
1670 C(I)•ASC(MID$(A$,I,1)) 
1680 NEXT I 
1690 CLS 
1700 PRINT •F DOOR ON•,C(l),HEX$(C(l)) 
1710 PRINT •F DOOR OFF•,C(2),HEX$(C(2)) 
1720 PRINT •R DOOR ON•,C(3),HEX$(C(3)) 
1730 PRINT •R DOOR OFF•,C(4),HEX$(C(4)) 
1740 R.EM 
1750 PRINT •TOT DIST SIR LAST DUMP•,ct5),C{6},C{7} 
1760 PRINT •TOT TIME SIN LAST DUMP•,ct8),C(9),C(10) 
1770 REM 
1780 PRINT ·TIME SIN LAST LOG-15 SEC UNITs•,c(ll) ,HEX$(C(ll)) 
1790 PRINT •01sT SIN LAST LOG•,c(12),HEX$(C(l2)) 
1800 PRINT "IDLE '1'IME•,C(13) ,C(l4) ,C(l5) ,C(16) 
18Hl PRINT "P' DOOR OPEH-1 SEC UNITS"',C(17) ,C(18} 
1820 PRINT •R DOOR OPEN-1 SE:C tlNITS",C(l9) ,C(20l 
1830 I$=IN11'.EY$;IF 1$.,.•Q"' THEN 130 ELSE 1610 
1840 REft SECTION TO FORCE ALL FILES TO CLOSE AND START FRESH 
1850 REM 
1860 CLOSE 
1870 LOCATE 24,1,1 
1880 PRINT •ALL FILES HAVE BEEN CLOSED, HIT ANY KEY TO CONTINUE• 
1890 I$=INKEY$:IF I$=•• THEN 1890 
1900 GOTO 70 
1910 STOP 
1920 REM SENDING MESSAGE TO CSM 
1930 REM FORMAT FF FF HI LO CKSUM 
1940 REM HI•HIGHBYTE LO•LOWBYTE CISUM=CBECISUM 
1950 REM HI AND LO MUST BE SET BEFORE CALLING 
1960 IF ((HI•O)AND(LO•O))THEN CK3•0:GOTO 2010 
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1970 CKl•Lo+HI:IF CK1>255 THEN CKl•CKl XOR 256 
1980 CK2• NOT{Cll) 
1990 CK2•Cl2+1 
2000 Cl3•Cl2+256 
2010 REM 
2020 PRINTl1,CBR$(255)1CHR$(255);CHR$(HI)1CHR$(L0)1CBR$(CK3)1 
2030 REM SHORT DELAY FOR CSM TO RESPOND 
2040 FOR l•l TO 50:NEXT I 
2050 RETURN 
2060 REM THIS ROUTINE COMPARES THE CHECKSUM FOR THE RECEIVED MSG 
2070 REM IP IT IS A HATCH STAT$,.•T•,1F NOMATCH STAT$=•F• 
2080 REM EXPECTS VARIJI.BLE SUK TOBE SUM OF THE DATA BYTES 
2090 REM EXPECTS CKSUM VARIABLE TOBE THE RECEIVED CHECKSUM 
2100 REM 
2110 CK5,.128 
2120 CK5nCK5+SUM 
2130 CK6=CK5 
2140 IF CK6>255 THEN CK6=CK6 AND 255 
2150 CK7•NOT(CK6):CK7=CK7+1 
2160 CK8•Cl7+256+128 
2170 IF CK8•CKSUM THEN STAT$••T•:RETURN 
2180 STAT$••F•:RETURN 
2190 REM 
2200 REM 
2210 LIST 670-950 
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Attention Patron: 

Page 160 omitted from 
numbering 



Attention Patron: 

Page 161 omitted from 
numbering 



3 0 0 0 0 
5 6 169 1 0 
4 5 1 0 0 
5 5 211 2 0 
5 4 196 1 0 
4 4 5 0 0 
5 1 55 1 0 
5 2 39 3 0 
5 4 90 1 1 
5 2 75 1 0 
5 2 52 1 0 
5 5 209 0 1 
4 3 0 0 0 
4 6 1 0 0 
5 5 213 0 1 
5 2 76 2 0 
4 6 3 0 0 
4 5 1 0 0 
4 6 0 0 0 
5 7 90 3 4 
3 6 54 0 0 
5 2 2 6 1 
4 11 2 0 0 
5 2 53 1 1 
4 6 5 0 0 
4 4 0 0 0 
5 2 27 0 1 
5 2 52 1 0 
5 3 118 0 1 
5 4 154 1 0 
5 4 219 0 1 
5 5 152 0 1 
5 5 177 2 0 
5 3 191 0 1 
4 5 3 0 0 
5 2 90 0 2 
5 5 216 0 1 
11 5 166 0 1 
3 2 0 0 0 
6 18 1 0 0 
5 0 0 1 2 
4 10 3 0 0 
4 2 0 0 0 
3 6 99 0 0 
6 5 2 0 0 
5 0 1 2 1 
4 4 2 0 0 
4 3 5 0 0 
4 5 1 0 0 
4 5 3 0 0 
5 2 95 0 1 
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4 4 0 0 0 
4 5 2 0 0 
4 4 3 0 0 
4 4 1 0 0 
4 7 2 0 0 
4 3 3 0 0 
4 8 0 0 0 
3 7 93 0 0 
6 7 1 0 0 
5 3 52 0 2 
4 14 1 0 0 
4 6 5 0 0 
4 10 4 0 0 
4 2 4 0 0 
4 9 1 0 0 
5 3 173 0 1 
4 5 1 0 0 
4 5 1 0 0 
4 5 4 0 0 
4 4 2 0 0 
4 3 3 0 0 
4 5 7 0 0 
11 5 210 0 1 
3 2 0 0 0 
6 8 2 0 0 
5 4 104 1 0 
4 5 3 0 0 
4 10 5 0 0 
4 3 0 0 0 
4 4 1 0 0 
5 2 63 1 0 
3 9 234 0 0 
4 7 3 0 0 
5 2 21 0 3 
5 4 161 0 1 
5 3 134 1 0 
4 7 2 0 0 
5 4 252 1 0 
4 5 1 0 0 
4 5 0 0 0 
4 8 2 0 0 
3 10 138 0 0 
5 4 2 10 4 
5 2 26 0 1 
5 4 110 1 0 
5 4 70 1 0 
4 4 0 0 0 
4 4 1 0 0 
5 4 144 0 1 
5 3 109 0 1 
4 4 2 0 0 
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5 2 80 0 2 
5 7 244 0 1 
5 4 177 0 2 
5 4 191 0 1 
5 5 205 0 1 
5 4 145 0 5 
4 5 0 0 0 
4 7 2 0 0 
11 2 13 0 1 
3 2 0 0 0 
6 19 1 0 0 
5 1 0 6 2 
5 10 224 1 0 
4 5 2 0 0 
4 6 1 0 0 
5 1 5 1 0 
4 5 3 0 0 
4 4 2 0 0 
4 3 5 0 0 
4 4 2 0 0 
5 3 98 1 0 
5 3 18 4 0 
4 6 3 0 0 
4 5 1 0 0 
4 4 2 0 0 
4 6 0 0 0 
4 4 4 0 0 
4 6 0 0 0 
5 5 114 0 2 
3 6 90 0 0 
5 1 3 2 2 
5 10 123 3 0 
4 9 0 0 0 
5 8 254 1 0 
4 8 0 0 0 
5 1 57 0 1 
5 3 124 0 1 
4 9 0 0 0 
5 2 86 0 1 
4 4 0 0 0 
5 3 113 0 1 
4 3 1 0 0 
4 5 3 0 0 
4 3 1 0 0 
4 3 5 0 0 
11 1 83 0 1 
4 6 6 0 0 
5 7 232 2 0 
5 3 97 3 0 
5 3 115 0 1 
5 4 86 0 1 
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5 5 155 2 0 
5 3 182 1 0 
4 4 1 0 0 
4 5 0 0 0 
5 0 2 2 0 
5 3 130 1 0 
4 4 4 0 0 
4 6 4 0 0 
4 4 0 0 0 
5 1 26 1 2 
5 8 185 2 0 
5 3 146 1 1 
4 4 3 0 0 
5 4 149 1 0 
4 8 0 0 0 
5 9 194 0 4 
3 8 62 0 0 
6 4 2 0 0 
5 0 0 8 4 
5 3 20 2 0 
4 8 3 0 0 
5 2 30 0 2 
4 6 0 0 0 
4 8 3 0 0 
5 3 27 0 4 
4 4 1 0 0 
4 3 0 0 0 
4 7 0 0 0 
4 3 1 0 0 
4 7 0 0 0 
5 1 39 0 1 
4 5 4 0 0 
5 5 156 2 1 
5 5 60 0 5 
11 7 143 0 1 
3 1 0 0 0 
6 15 1 0 0 
5 0 0 5 3 
3 8 143 0 0 
5 9 188 1 0 
4 6 4 0 0 
4 3 3 0 0 
5 4 255 1 0 
4 4 4 0 0 
4 4 2 0 0 
4 4 3 0 0 
4 6 3 0 0 
4 5 0 0 0 
4 5 4 0 0 
4 7 3 0 0 
4 5 1 0 0 
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4 7 4 0 0 
5 4 125 0 2 
3 7 86 0 0 
5 0 3 1 4 
5 4 49 2 0 
5 5 76 5 0 
4 8 2 0 0 
5 7 143 1 0 
4 5 3 0 0 
4 3 4 0 0 
5 7 205 0 1 
5 2 25 0 1 
5 2 38 0 3 
5 4 135 0 1 
5 3 123 1 0 
5 3 54 0 1 
5 2 52 0 1 
4 5 5 0 0 
4 4 1 0 0 
4 3 0 0 0 
4 3 0 0 0 
4 8 4 0 0 
4 3 2 0 0 
11 6 166 0 1 
3 3 0 0 0 
6 9 2 0 0 
5 0 1 1 0 
5 3 98 1 0 
5 5 111 2 2 
4 6 0 0 0 
4 4 1 0 0 
4 4 2 0 0 
4 4 0 0 0 
5 4 41 0 1 
4 4 3 0 0 
4 5 4 0 0 
4 7 0 0 0 
4 11 2 0 0 
4 2 3 0 0 
4 7 0 0 0 
4 7 1 0 0 
3 7 113 0 0 
5 6 77 0 2 
5 2 5 1 0 
3 6 52 0 0 
6 10 2 0 0 
5 0 0 3 2 
5 8 134 0 1 
4 7 2 0 0 
4 4 0 0 0 
4 8 2 0 0 
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5 7 168 1 0 
4 5 3 0 0 
4 7 9 0 0 
4 3 10 0 0 
5 8 216 1 0 
4 5 10 0 0 
4 7 2 0 0 
5 5 47 0 1 
11 7 140 0 1 
5 1 1 1 4 
3 4 0 0 0 
4 14 0 0 0 
5 4 68 0 1 
4 7 1 0 0 
5 4 40 1 0 
4 3 8 0 0 
5 1 20 1 0 
5 6 153 2 0 
5 5 219 1 0 
5 7 151 1 0 
4 4 6 0 0 
4 5 4 0 0 
5 1 35 1 0 
5 3 55 1 1 
4 6 2 0 0 
5 0 5 0 1 
4 5 5 0 0 
4 6 1 0 0 
4 6 7 0 0 
4 4 0 0 0 
5 3 112 3 0 
5 7 110 0 1 
5 4 87 1 6 
5 3 50 0 1 
5 5 69 4 1 
4 10 3 0 0 
5 2 40 0 1 
4 6 5 0 0 
4 4 9 0 0 
5 4 226 0 1 
5 3 80 0 1 
4 6 2 0 0 
5 3 61 2 0 
5 2 55 0 1 
4 5 6 0 0 
4 5 1 0 0 
5 1 52 1 0 
5 3 47 0 2 
11 2 99 0 1 
5 1 2 0 1 
4 3 4 0 0 
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4 3 1 0 0 
4 6 1 0 0 
5 4 203 1 0 
5 4 170 0 3 
4 11 0 0 0 
4 5 0 0 0 
4 4 5 0 0 
5 3 133 1 0 
4 3 4 0 0 
5 3 14 0 1 
5 2 72 2 0 
4 5 2 0 0 
4 4 7 0 0 
5 1 59 1 0 
4 5 5 0 0 
4 3 3 0 0 
5 3 157 0 2 
5 2 86 0 1 
4 6 0 0 0 
4 9 4 0 0 
5 2 59 0 2 
3 6 59 0 0 
6 16 2 0 0 
5 0 1 6 2 
5 6 54 1 0 
5 7 146 0 1 
4 4 16 0 0 
4 3 1 0 0 
5 2 123 0 1 
5 2 49 0 1 
5 3 66 0 1 
4 4 5 0 0 
4 5 1 0 0 
4 4 11 0 0 
4 4 3 0 0 
4 4 12 0 0 
4 7 2 0 0 
5 4 50 3 0 
5 4 58 1 1 
3 8 143 0 0 
11 3 0 0 1 
6 2 1 0 0 
5 0 1 2 4 
4 8 2 0 0 
4 8 8 0 0 
5 4 94 1 0 
5 3 89 1 0 
4 4 7 0 0 
5 4 137 3 0 
5 3 169 1 0 
5 7 238 2 0 
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5 4 128 1 0 
5 3 104 1 0 
5 4 152 1 0 
5 4 140 2 0 
4 5 7 0 0 
4 4 2 0 0 
4 7 0 0 0 
4 6 5 0 0 
4 4 5 0 0 
5 1 16 0 1 
4 10 3 0 0 
5 5 37 3 6 
5 4 52 1 4 
5 6 71 6 1 
4 10 1 0 0 
5 6 93 0 1 
5 5 164 0 1 
4 8 8 0 0 
5 2 50 0 1 
4 6 1 0 0 
5 2 46 0 1 
5 6 162 0 1 
5 4 31 0 2 
5 3 126 0 1 
5 3 106 0 1 
4 6 0 0 0 
5 3 138 0 1 
5 2 56 0 1 
4 4 1 0 0 
5 2 128 0 1 
4 4 3 0 0 
4 4 0 0 0 
5 4 217 0 1 
5 5 147 3 0 
3 6 96 0 0 
11 1 0 0 1 
5 2 2 4 0 
5 5 112 2 2 
4 8 5 0 0 
4 3 5 0 0 
5 2 101 0 1 
4 4 1 0 0 
5 6 189 0 1 
4 3 0 0 0 
5 7 129 1 0 
5 3 106 0 1 
4 4 1 0 0 
4 7 4 0 0 
4 5 5 0 0 
5 2 63 1 0 
5 3 87 1 0 
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4 6 5 0 0 
5 7 240 0 1 
3 10 132 0 0 
6 7 2 0 0 
5 0 2 5 7 
5 1 19 1 0 
5 4 31 2 1 
4 9 1 0 0 
4 3 3 0 0 
4 4 4 0 0 
5 6 248 0 1 
4 5 1 0 0 
4 6 2 0 0 
4 3 0 0 0 
4 8 9 0 0 
5 3 58 0 1 
4 8 4 0 0 
5 5 158 1 0 
3 7 59 0 0 
5 1 2 1 4 
3 7 142 0 0 
11 15 0 0 1 
6 3 1 0 0 
5 0 1 7 4 
4 8 7 0 0 
4 9 1 0 0 
5 2 61 1 0 
5 4 34 4 0 
5 5 175 2 0 
5 3 113 1 0 
5 3 77 1 0 
4 5 13 0 0 
5 3 176 0 1 
4 5 0 0 0 
5 3 215 1 0 
3 7 138 0 0 
5 1 1 6 1 
4 7 0 0 0 
5 3 94 0 2 
4 4 1 0 0 
4 8 1 0 0 
4 4 1 0 0 
4 6 2 0 0 
5 3 77 0 1 
5 10 156 2 8 
5 3 52 1 4 
5 7 77 3 2 
4 8 7 0 0 
5 6 136 0 1 
4 8 2 0 0 
4 3 4 0 0 
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5 2 27 1 1 
4 11 0 0 0 
5 5 196 1 0 
4 5 1 0 0 
5 3 159 0 1 
5 3 71 0 1 
5 2 62 1 0 
5 4 81 0 1 
5 3 91 0 1 
4 4 13 0 0 
5 3 198 0 1 
4 6 7 0 0 
4 3 0 0 0 
5 2 17 0 1 
5 4 146 0 1 
11 2 93 0 1 
3 9 113 0 0 
5 1 1 5 2 
5 2 91 0 1 
5 8 38 0 1 
4 7 8 0 0 
5 4 227 1 0 
4 3 5 0 0 
5 4 185 0 1 
4 4 0 0 0 
4 5 1 0 0 
5 2 114 0 1 
5 3 123 0 1 
4 10 3 0 0 
4 3 4 0 0 
4 6 10 0 0 
4 6 3 0 0 
5 5 128 0 1 
5 8 134 2 1 
5 3 21 2 0 
5 6 177 0 1 
5 4 109 0 1 
4 4 1 0 0 
4 4 2 0 0 
4 6 16 0 0 
4 3 6 0 0 
5 7 251 0 1 
4 3 0 0 0 
3 6 108 0 0 
4 10 1 0 0 
3 4 34 0 0 
5 1 3 0 1 
4 7 1 0 0 
5 5 123 2 0 
11 6 143 0 1 
3 3 0 0 0 
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5 2 2 3 0 
3 11 137 0 0 
4 6 5 0 0 
4 4 9 0 0 
5 2 43 1 0 
4 3 5 0 0 
4 4 10 0 0 
4 4 7 0 0 
4 4 3 0 0 
4 4 1 0 0 
5 2 24 1 0 
4 5 8 0 0 
4 5 5 0 0 
4 5 3 0 0 
4 3 8 0 0 
5 4 151 1 0 
4 6 3 0 0 
5 4 64 2 0 
5 6 88 1 2 
5 2 46 2 0 
4 14 0 0 0 
5 1 25 1 0 
4 7 5 0 0 
5 1 47 0 1 
4 7 5 0 0 
5 3 176 0 1 
5 6 180 1 1 
4 6 5 0 0 
5 5 220 0 1 
5 2 51 0 1 
4 4 6 0 0 
5 2 80 0 1 
4 4 7 0 0 
5 3 50 0 1 
4 3 3 0 0 
4 5 9 0 0 
4 3 4 0 0 
3 7 164 0 0 
5 1 2 0 2 
3 6 97 0 0 
11 3 0 0 1 
6 10 2 0 0 
5 0 1 2 2 
4 7 2 0 0 
4 4 4 0 0 
4 3 3 0 0 
4 3 0 0 0 
5 7 220 1 0 
4 4 0 0 0 
4 4 2 0 0 
4 8 0 0 0 
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4 5 11 0 0 
4 6 0 0 0 
4 4 2 0 0 
4 8 1 0 0 
3 12 159 0 0 
5 2 2 4 0 
5 4 6 1 0 
4 8 13 0 0 
5 2 139 0 1 
4 6 0 0 0 
5 6 189 0 2 
4 4 5 0 0 
4 4 2 0 0 
5 2 69 0 1 
4 7 8 0 0 
4 2 2 0 0 
5 5 119 0 1 
4 5 5 0 0 
5 8 249 1 0 
11 8 201 0 1 
3 1 0 0 0 
5 4 3 2 1 
4 12 1 0 0 
4 6 1 0 0 
4 2 1 0 0 
4 3 3 0 0 
5 4 241 0 1 
4 5 2 0 0 
5 3 161 0 1 
4 5 0 0 0 
5 1 31 0 1 
4 5 3 0 0 
4 3 1 0 0 
4 7 1 0 0 
4 6 0 0 0 
5 4 127 0 1 
5 10 235 1 1 
3 8 82 0 0 
6 35 1 0 0 
5 0 0 1 0 
7 2 0 191 163 
8 0 1 207 93 
3 3 0 0 0 
12 7 17 86 1 
12 4 16 19 13 
12 194 0 0 0 
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H.2 B17JUL25.DAT 

1 0 0 0 0 
11 6 42 0 1 
3 2 0 0 0 
6 58 1 0 0 
5 0 0 3 2 
4 5 5 0 0 
4 5 2 0 0 
4 6 0 0 0 
4 8 2 0 0 
4 6 0 0 0 
4 3 0 0 0 
4 4 1 0 0 
11 5 140 0 1 
4 5 5 0 0 
4 5 3 0 0 
4 5 0 0 0 
4 3 4 0 0 
4 4 4 0 0 
4 3 1 0 0 
4 3 3 0 0 
5 3 125 1 0 
5 6 248 1 0 
4 4 2 0 0 
5 4 164 0 1 
4 4 1 0 0 
5 2 51 1 0 
4 4 0 0 0 
5 1 9 2 0 
5 5 183 1 0 
5 2 72 1 0 
4 5 2 0 0 
4 4 4 0 0 
5 8 241 0 1 
5 2 37 1 0 
4 3 1 0 0 
5 5 242 1 0 
4 5 0 0 0 
4 6 2 0 0 
5 3 42 0 1 
3 11 131 0 0 
5 1 1 4 0 
3 6 6 0 0 
6 16 2 0 0 
5 0 1 7 1 
5 4 169 0 4 
5 5 235 0 1 
5 6 224 1 1 
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5 5 220 1 0 
4 4 2 0 0 
4 3 2 0 0 
5 2 75 1 0 
4 5 4 0 0 
4 3 2 0 0 
5 1 17 0 1 
4 6 1 0 0 
4 6 2 0 0 
5 2 67 0 2 
11 3 95 0 1 
3 3 0 0 0 
6 44 2 0 0 
5 0 1 2 3 
4 8 5 0 0 
4 6 4 0 0 
5 3 172 1 0 
4 5 3 0 0 
5 3 103 1 0 
4 3 1 0 0 
4 5 1 0 0 
4 3 4 0 0 
5 2 66 1 0 
4 6 3 0 0 
4 4 1 0 0 
4 3 4 0 0 
4 6 3 0 0 
4 3 4 0 0 
4 3 3 0 0 
5 7 151 0 1 
3 5 48 0 0 
6 8 1 0 0 
5 0 0 2 2 
4 9 4 0 0 
3 5 34 0 0 
4 6 2 0 0 
11 3 188 0 1 
5 5 105 1 0 
5 5 228 1 0 
4 6 0 0 0 
4 3 0 0 0 
5 2 96 0 1 
4 6 0 0 0 
5 3 137 1 0 
4 4 0 0 0 
4 3 2 0 0 
4 3 0 0 0 
4 2 4 0 0 
5 3 145 1 0 
5 3 81 0 1 
3 6 64 0 0 
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5 1 3 1 0 
5 4 164 3 0 
5 1 48 0 1 
4 7 1 0 0 
5 4 228 1 0 
4 5 3 0 0 
5 3 144 2 0 
5 2 50 1 0 
5 3 79 3 0 
4 5 2 0 0 
5 2 75 1 0 
5 4 212 1 0 
5 4 136 1 0 
5 7 238 1 0 
5 2 34 1 0 
5 3 170 0 1 
5 2 67 1 0 
5 4 197 0 1 
4 5 3 0 0 
4 7 0 0 0 
5 3 76 1 1 
5 6 74 5 0 
3 8 59 0 0 
6 6 1 0 0 
5 0 0 5 0 
5 3 57 1 0 
5 2 48 0 1 
5 4 151 0 1 
4 5 0 0 0 
4 4 0 0 0 
5 2 83 0 1 
5 3 120 0 1 
5 3 108 0 2 
5 2 53 0 1 
5 4 95 0 1 
5 1 36 0 1 
5 4 181 0 1 
5 4 111 0 2 
5 4 174 0 2 
5 4 194 0 2 
5 1 27 0 1 
4 5 2 0 0 
5 2 64 0 1 
4 6 0 0 0 
11 2 126 0 1 
3 4 0 0 0 
6 35 2 0 0 
5 0 1 0 4 
4 10 2 0 0 
5 1 14 1 0 
4 3 0 0 0 
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5 2 85 1 0 
5 4 89 2 0 
4 3 4 0 0 
4 3 1 0 0 
4 4 2 0 0 
4 4 1 0 0 
5 2 160 1 0 
4 5 3 0 0 
4 3 0 0 0 
4 3 3 0 0 
4 5 0 0 0 
4 5 2 0 0 
5 4 55 1 0 
4 8 2 0 0 
5 2 99 0 2 
5 5 49 2 2 
5 3 54 1 0 
5 5 72 0 1 
4 10 4 0 0 
4 5 4 0 0 
4 4 4 0 0 
4 3 3 0 0 
11 1 16 0 1 
5 6 96 1 0 
4 4 6 0 0 
5 2 87 0 2 
4 5 6 0 0 
5 3 185 0 2 
5 4 172 1 0 
5 4 200 0 1 
5 2 46 0 1 
4 3 2 0 0 
4 3 5 0 0 
4 4 0 0 0 
3 7 127 0 0 
6 4 1 0 0 
5 0 1 3 0 
5 4 100 3 0 
5 2 63 0 1 
5 2 49 0 1 
5 3 89 1 0 
4 5 2 0 0 
5 4 213 1 0 
4 4 3 0 0 
5 3 131 1 0 
5 2 61 1 0 
4 5 4 0 0 
4 5 4 0 0 
4 3 1 0 0 
3 7 106 0 0 
5 2 33 1 0 
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5 3 129 0 1 
4 3 1 0 0 
4 5 0 0 0 
5 5 141 0 1 
4 8 0 0 0 
5 7 89 3 5 
5 9 64 10 6 
3 4 19 0 0 
5 2 1 1 1 
5 6 183 0 2 
4 4 2 0 0 
4 4 2 0 0 
5 5 185 0 1 
4 6 0 0 0 
5 2 16 0 1 
5 2 49 0 2 
4 6 0 0 0 
4 5 5 0 0 
5 3 176 0 1 
5 4 111 0 1 
5 3 98 0 1 
5 5 140 0 2 
4 7 0 0 0 
5 6 130 0 3 
11 6 141 0 1 
3 2 0 0 0 
5 2 3 0 4 
3 11 141 0 0 
4 4 2 0 0 
3 8 213 0 0 
6 6 1 0 0 
5 0 0 1 1 
4 6 1 0 0 
4 3 4 0 0 
4 3 1 0 0 
4 5 2 0 0 
4 4 2 0 0 
4 8 0 0 0 
5 3 142 2 0 
5 3 82 1 0 
4 5 3 0 0 
5 3 97 0 2 
4 6 0 0 0 
4 5 3 0 0 
4 8 0 0 0 
5 3 79 0 1 
5 5 56 0 1 
5 4 54 3 0 
5 4 73 1 0 
4 9 0 0 0 
4 6 5 0 0 

Appendix H. Raw Data 178 



5 6 131 1 0 
4 4 2 0 0 
4 8 0 0 0 
4 5 4 0 0 
5 1 23 0 1 
5 4 160 0 1 
4 4 3 0 0 
4 5 0 0 0 
4 4 5 0 0 
4 3 3 0 0 
4 4 3 0 0 
5 4 223 0 1 
5 2 74 1 0 
11 5 68 0 1 
3 2 0 0 0 
5 0 1 1 1 
5 5 212 0 2 
5 5 90 3 0 
4 8 4 0 0 
4 3 4 0 0 
5 3 184 0 1 
5 4 222 1 0 
4 5 2 0 0 
5 4 76 2 0 
4 5 4 0 0 
5 2 84 1 0 
5 3 78 1 0 
5 2 48 1 0 
4 6 0 0 0 
4 3 0 0 0 
4 6 4 0 0 
5 2 23 1 0 
4 9 0 0 0 
5 4 118 0 3 
3 11 129 0 0 
6 5 2 0 0 
5 0 0 4 3 
5 5 58 1 1 
5 5 146 0 1 
4 4 1 0 0 
4 5 2 0 0 
5 4 140 0 1 
4 4 4 0 0 
4 4 1 0 0 
4 7 2 0 0 
4 3 1 0 0 
5 8 238 0 1 
4 8 4 0 0 
5 7 209 0 2 
5 5 57 1 1 
3 9 141 0 0 
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11 2 0 0 1 
5 1 3 2 4 
4 7 3 0 0 
4 5 2 0 0 
3 7 95 0 0 
6 22 1 0 0 
5 0 0 1 1 
5 2 88 1 0 
4 3 3 0 0 
4 4 5 0 0 
4 3 0 0 0 
4 4 4 0 0 
5 4 156 2 0 
4 9 0 0 0 
4 3 1 0 0 
4 4 1 0 0 
5 3 77 2 0 
4 5 1 0 0 
4 6 2 0 0 
5 8 239 0 2 
5 8 153 0 2 
5 3 52 1 1 
5 10 75 7 2 
3 11 168 0 0 
4 7 2 0 0 
4 5 3 0 0 
4 4 0 0 0 
5 1 5 0 1 
4 7 0 0 0 
5 3 122 0 2 
5 4 175 0 1 
4 5 4 0 0 
5 3 123 2 0 
5 3 67 0 1 
5 4 168 0 2 
4 4 2 0 0 
5 3 115 0 1 
4 3 0 0 0 
5 2 21 0 1 
4 6 3 0 0 
11 6 241 0 1 
5 7 210 0 4 
4 8 3 0 0 
4 4 4 0 0 
4 3 3 0 0 
4 3 4 0 0 
5 4 101 1 0 
4 5 1 0 0 
4 6 2 0 0 
4 8 0 0 0 
4 5 0 0 0 
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4 4 1 0 0 
4 5 1 0 0 
4 10 2 0 0 
5 4 50 0 1 
3 14 133 0 0 
6 6 1 0 0 
5 0 0 7 0 
5 6 22 2 0 
4 6 1 0 0 
5 3 41 1 0 
4 5 0 0 0 
4 3 3 0 0 
5 1 20 0 1 
5 3 49 0 1 
4 4 3 0 0 
4 4 0 0 0 
5 5 131 1 0 
4 4 4 0 0 
5 2 109 0 1 
5 10 208 0 1 
5 2 49 0 1 
5 4 94 1 0 
4 7 1 0 0 
5 9 123 4 3 
11 6 144 0 1 
5 1 3 0 1 
4 10 2 0 0 
5 1 13 0 1 
4 8 0 0 0 
4 3 0 0 0 
4 4 1 0 0 
5 2 64 1 0 
4 4 0 0 0 
5 3 154 1 0 
5 4 125 0 1 
4 5 1 0 0 
4 7 1 0 0 
4 4 0 0 0 
4 4 0 0 0 
4 8 3 0 0 
4 4 0 0 0 
4 5 0 0 0 
3 12 211 0 0 
5 5 2 0 2 
5 3 50 0 1 
5 6 74 2 1 
3 11 169 0 0 
5 3 85 1 0 
4 7 2 0 0 
4 3 4 0 0 
4 3 1 0 0 
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5 1 18 0 1 
5 4 80 2 1 
4 6 4 0 0 
5 2 60 1 0 
5 3 105 0 1 
5 3 54 0 1 
4 4 3 0 0 
5 1 17 0 1 
4 5 3 0 0 
4 3 2 0 0 
4 3 5 0 0 
4 5 0 0 0 
5 3 103 0 4 
11 6 246 0 1 
5 5 102 2 0 
5 3 112 1 1 
4 7 2 0 0 
4 3 7 0 0 
4 3 3 0 0 
4 3 2 0 0 
5 2 26 1 0 
5 3 124 0 1 
4 6 1 0 0 
5 2 4 2 0 
4 4 1 0 0 
4 10 3 0 0 
5 2 86 0 1 
5 3 149 1 0 
5 4 193 0 1 
4 5 2 0 0 
5 4 112 0 1 
4 10 0 0 0 
5 7 42 0 1 
5 5 50 1 1 
3 6 6 0 0 
6 18 2 0 0 
5 0 0 5 5 
5 1 3 1 0 
5 6 197 1 0 
4 6 1 0 0 
4 5 2 0 0 
5 4 135 0 3 
4 4 0 0 0 
5 3 150 0 1 
4 5 1 0 0 
4 4 5 0 0 
4 7 1 0 0 
5 1 3 0 1 
5 5 228 0 2 
4 4 1 0 0 
5 6 72 1 0 
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11 4 54 0 1 
5 1 1 1 0 
3 10 147 0 0 
6 9 1 0 0 
5 0 0 4 0 
3 11 144 0 0 
4 10 1 0 0 
5 5 218 1 0 
4 3 0 0 0 
5 2 30 1 0 
4 4 2 0 0 
4 4 4 0 0 
5 4 217 2 0 
4 4 0 0 0 
5 3 6 1 1 
5 6 136 2 0 
4 5 1 0 0 
5 1 10 1 0 
4 5 0 0 0 
4 4 0 0 0 
4 6 2 0 0 
4 3 2 0 0 
4 7 2 0 0 
5 4 64 2 10 
5 3 50 3 0 
5 7 76 3 2 
4 11 2 0 0 
5 6 247 0 1 
4 7 5 0 0 
4 2 2 0 0 
5 6 99 1 0 
5 6 197 0 1 
5 2 42 0 1 
5 1 29 1 0 
5 2 55 0 1 
5 5 160 1 0 
5 2 52 0 1 
5 3 221 0 1 
5 6 239 0 1 
4 4 3 0 0 
4 3 1 0 0 
11 2 140 0 1 
4 6 3 0 0 
5 2 78 0 2 
5 6 250 2 0 
5 4 115 4 1 
5 8 243 0 1 
4 3 1 0 0 
5 4 230 0 1 
5 3 154 1 0 
4 5 2 0 0 
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5 3 50 0 1 
4 5 0 0 0 
4 4 5 0 0 
5 3 161 1 0 
4 7 7 0 0 
4 4 0 0 0 
4 5 0 0 0 
5 4 131 1 0 
5 11 209 0 1 
5 3 76 1 0 
5 7 60 5 1 
3 6 20 0 0 
6 10 2 0 0 
5 0 0 3 2 
5 8 181 2 0 
5 4 216 0 1 
4 3 4 0 0 
5 5 151 0 2 
5 6 247 0 1 
5 3 51 1 1 
4 4 2 0 0 
4 7 0 0 0 
4 3 0 0 0 
4 6 4 0 0 
4 3 1 0 0 
5 6 175 2 1 
5 6 58 1 3 
11 7 146 0 1 
3 2 0 0 0 
5 2 2 6 2 
3 13 145 0 0 
5 7 129 0 1 
5 4 54 2 0 
5 5 0 2 0 
4 1 1 0 0 
5 3 32 7 0 
4 3 3 0 0 
4 4 0 0 0 
5 1 26 1 0 
5 3 116 1 0 
4 5 3 0 0 
4 3 5 0 0 
5 3 104 1 0 
5 5 140 2 0 
4 6 1 0 0 
5 2 96 0 1 
4 4 2 0 0 
5 4 105 1 0 
4 8 1 0 0 
4 5 2 0 0 
5 1 40 0 1 

Appendix H. Raw Data 184 



5 2 42 0 1 
4 6 4 0 0 
5 3 44 3 8 
5 3 51 1 8 
5 7 72 6 1 
5 8 254 1 0 
4 6 2 0 0 
4 5 0 0 0 
4 3 3 0 0 
5 7 95 0 1 
5 7 201 0 1 
5 1 42 0 1 
5 3 135 1 0 
5 2 55 0 1 
5 4 103 1 0 
5 3 106 0 1 
5 5 186 0 2 
4 3 2 0 0 
5 2 10 1 0 
5 4 228 0 1 
5 3 44 0 3 
4 3 4 0 0 
11 1 43 0 1 
4 3 4 0 0 
5 3 112 0 1 
5 4 202 0 1 
5 2 66 0 1 
5 3 46 2 2 
5 9 244 1 0 
4 3 4 0 0 
4 3 4 0 0 
5 3 121 1 0 
4 4 4 0 0 
4 4 0 0 0 
4 5 4 0 0 
4 9 1 0 0 
4 7 1 0 0 
4 5 1 0 0 
4 4 0 0 0 
4 14 0 0 0 
5 7 113 3 1 
5 7 54 1 1 
5 8 16 2 0 
5 7 164 1 0 
5 4 239 0 1 
4 7 2 0 0 
4 6 0 0 0 
4 4 0 0 0 
4 4 0 0 0 
5 2 12 0 2 
4 5 0 0 0 
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5 2 68 0 1 
4 8 0 0 0 
5 1 57 0 1 
5 2 45 0 1 
4 5 2 0 0 
4 7 1 0 0 
11 7 148 0 1 
3 3 0 0 0 
6 36 2 0 0 
5 0 1 4 3 
5 10 181 0 1 
4 8 0 0 0 
4 3 4 0 0 
4 3 5 0 0 
4 3 2 0 0 
4 4 4 0 0 
5 3 83 1 0 
4 4 2 0 0 
5 7 218 1 0 
4 5 0 0 0 
4 5 0 0 0 
4 5 0 0 0 
4 5 2 0 0 
4 5 1 0 0 
5 5 241 0 1 
3 6 89 0 0 
6 5 1 0 0 
5 0 0 3 1 
3 10 125 0 0 
4 13 1 0 0 
4 6 0 0 0 
4 5 1 0 0 
4 3 3 0 0 
5 3 91 0 1 
4 6 1 0 0 
4 4 0 0 0 
4 4 2 0 0 
4 5 0 0 0 
5 4 245 0 1 
4 4 5 0 0 
11 2 123 0 1 
4 5 0 0 0 
5 2 82 0 1 
5 2 83 1 0 
5 4 166 0 1 
5 4 115 0 1 
5 3 89 1 0 
4 9 5 0 0 
5 3 134 1 0 
4 4 2 0 0 
4 2 0 0 0 
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4 5 4 0 0 
5 3 144 0 1 
4 4 5 0 0 
5 6 234 0 1 
5 5 163 0 1 
4 3 1 0 0 
4 3 0 0 0 
4 6 2 0 0 
4 7 2 0 0 
4 4 0 0 0 
3 12 162 0 0 
6 6 2 0 0 
5 0 0 2 2 
3 4 3 0 0 
6 10 1 0 0 
5 1 0 3 1 
7 14 0 187 178 
8 0 1 185 108 
3 3 0 0 0 
12 7 25 86 1 
12 5 17 18 58 
12 194 0 0 0 
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APPENDIX I. BUS STOP LISTINGS 

ROANOKE VALLEY METRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 1 
BLOCK I 16 ROUTE t 1 COVE ROAD - PROSPECT HILLS 7-17-86 

STOPI STOP NAME M DIST DEPART SCHED DEV ONS OFFS PASS 

41 JEFFERSON & MAPLE 0 0.07 5:37:30 1 l 0 
102 ROUTT & BLACK OAK 0 6.55 5:49:15 1 0 1 
105 FERNCLIFF APTS. s. 0 6.67 5:53:30 1 0 2 
113 COVE ROAD & FRESNO 0 7.51 5:56:30 1 0 3 
129 STAUNTON & 21st 0 8.95 5:59:15 1 0 4 
132 STAUNTON & 18 th 0 9.20 6: 0:15 1 0 5 
139 STAUNTON & 12 th 0 9.76 6: 2:30 5 0 10 
154 JEFFERSON & WELLS 0 11.26 6: 6:45 1 0 11 
160 SALEM & l st 0 11.87 6: 9:30 0 1 10 
161 JEFFERSON & CAMPBEL 0 12.00 6:10:15 0 3 7 
164 JEFFERSON & FRANKL! 0 12.09 6:16:30 3 3 7 
165 JEFFERSON & BULLIT 0 12.18 6:17: 0 l 0 8 
179 JEFFERSON & MC CLAN 0 13. 47 6:20: 0 0 5 3 
180 JEFFERSON & 22nd 0 13. 56 6:20:45 0 1 2 
190 26 th & AVENHAM 0 14.32 6:23:15 l 0 3 
204 FRANKLIN & PENARTH 0 15.61 6:26: 0 0 1 2 

l BRENDLES 4 16.25 6:35:45 6: 30: 0 - 5:45 3 3 2 
9 FRANKLIN (COLONY HO 4 17.39 6:39:15 1 0 3 

32 JEFFERSON & YELLOW 4 19.33 6:43:15 1 0 4 
41 JEFFERSON & MAPLE 0 21.48 6:49:45 0 2 2 
42 JEFFERSON & ALBEMAR 2 21.68 6:50:45 1 0 3 
50 CAMPBELL & MARKETS 0 22.16 6:57: 0 1 3 1 
51 WILLIAMSON (YELLOW 0 22.37 6:58: 0 1 0 2 
74 STAUNTON & 16 th 2 24.72 7: 7:30 1- 0 3 

103 ROUTT & FERNCLIFF 2 27.57 7:14:30 0 1 2 
106 FERNCLIFF (RUFFNER 2 27.95 7:17:30 1 0 3 
113 COVE ROAD & FRESNO 0 28. 72 7:20: 0 2 0 5 
117 COVE ROAD & FAIRLAN 0 29.03 7:21: 0 l 0 6 
122 LAFAYETTE & DELAWAR 0 29.55 7:22:15 1 0 7 
123 LAFAYETTE & CLIFTON 0 29.61 7:22:45 3 0 10 
12 5 LAFAYETTE & STAUNTO 0 29.76 7:23:45 1 1 10 
126 STAUNTON & 24 th 2 29.88 7:24:15 1 0 11 
127 STAUNTON & 23 cd 4 29.96 7:24:45 1 0 12 
131 STAUNTON & 19 th 4 30.30 7 :26: 0 0 l 11 
144 ORANGE & 8 th 0 31.48 7:29:30 0 1 10 
145 ORANGE & 5 th 4 31.61 7:30: 0 2 0 12 
161 JEFFERSON & CAMPBEL 0 33.01 7:36: 0 3 4 11 
162 JEFFERSON & CHURCH 4 33.10 7:38: 0 7:35: 0 - 3: 0 6 1 16 
169 JEFFERSON ' ALBEMAR 4 33.60 7:41:15 1 1 16 
178 JEFFERSON ' WELLER 2 34.49 7:44:15 7 :4 2: 0 - 2:15 0 1 15 
179 JEFFERSON ' MC CLAN 2 34.57 7:44:45 1 0 16 
181 JEFFERSON ' 23 rd 4 34. 76 7:45:30 0 l 15 
184 JEFFERSON & 26 th 2 35.01 7:46:30 1 0 16 
189 26 th & WYCLIFF 2 35.37 7:47:30 0 1 15 
192 AVENHAM & 28 th 4 35.62 7:48:45 0 1 14 
195 AVENHAM & CASSELL 4 35.90 7 :50: 0 2 0 16 
198 AVENHAH & WHITE OAK 4 36.21 7:50:45 0 1 15 
204 FRANKLIN & PENARTH 4 36.78 7:52:30 0 2 lJ 
205 FRANKLIN (TANGLEWOO 0 37.13 7:53:45 0 1 12 

1 BRENDLES 3 37.40 8: 0: 0 7:55: 0 - 5: 0 1 2 11 
7 FRANKLIN (SHELL) 3 38.41 8: 5: 4 5 2 1 12 
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ROANOKE VALLEY METRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 2 
BLOCK I 16 ROUTE I 1 COVE ROAD - PROSPECT HILLS 7-17-86 

STOPf STOP NAME M DIST DEPART SCHED DEV ONS OFFS PASS 

29 JEFFERSON & 24 th 3 40.24 8:10:30 0 1 11 
50 CAMPBELL & MARKET s 0 43.41 8:23:30 0 2 9 
73 STAUNTON & 15th 0 45.80 8:34:30 0 1 8 

105 FERNCLIFF APTS. s. 0 48.83 8:46: 0 1 0 9 
121 LAFAYETTE & MASSACH 0 50.62 8:52: 0 1 0 10 
131 STAUNTON & 19 th 0 51.45 8:56:30 0 3 7 
134 STAUNTON & 16 th 0 51. 71 8:57:30 0 1 6 
137 STAUNTON & 14 th 0 51.93 8:58:15 1 0 7 
145 ORANGE & 5 th 0 52.76 9: 1 : 0 1 0 8 
163 JEFFERSON (HEIRONIM 0 54.24 9: 9: 0 10 4 14 
164 JEFFERSON & FRANKL! 0 54.28 9: 9:30 0 1 13 
165 JEFFERSON & BULLIT 0 54.46 9:10:30 1 0 14 
167 JEFFERSON & MOUNTAI 0 54.57 9:11:30 1 0 15 
178 JEFFERSON & WELLER 0 55.64 9:14:30 9:12: 0 - 2:30 0 1 14 
180 JEFFERSON & 22nd 0 55.82 9:15:15 0 1 13 
187 26 th & ROSALIND 0 56.37 9:16:45 0 2 11 
192 AVENIIAM & 28 th 0 56.76 9:18:30 0 1 10 
195 AVENIIAM & CASSELL 0 57.05 9:19:30 0 2 8 
198 AVENIIAM & WHITE OAK 0 57.36 9:20:30 0 1 7 
202 FRANKLIN (K-MART} 0 57.70 9:21:45 0 1 6 
204 FRANKLIN & PENARTH 0 57.93 9:22:45 0 5 1 

1 BRENDLES 4 58.79 9:31:45 9 :25: 0 - 6:45 6 2 5 
3 FRANKLIN & ELM VIEW 4 59.15 9:34:15 l 0 6 

10 FRANKLIN (BERGLUND 4 60.00 9:37:15 l 0 7 
32 JEFFERSON & YELLOW 0 61.84 9:42: 0 1- 0 8 
33 JEFFERSON & WELLER 0 61.87 9:42:45 4 0 12 
46 JEFFERSON (LIBRARY) 0 64.57 9:51:45 0 2 I 0 
49 JEFFERSON & CAMPBEL 0 64. 72 9:53:30 2 2 10 
50 CAMPBELL & MARKETS 0 64.92 9:56: 0 3 0 13 
59 GAINSBORO & MADISON 2 65.75 10: 0:15 1 0 l 4 
63 ORANGE & 5 th 4 66.26 10: 2:30 0 1 13 
64 ORANGE & 8 th 4 66.46 10: 3:15 0 l 1 2 
70 STAUNTON & 13 th 4 67.01 10: 6: 0 0 1 11 
78 STAUNTON & 20 th 4 67.61 10: 7: 4 5 0 l 10 

104 FERNCLIFF APTS. N. 4 70.23 10:14:45 10: 10: 0 - 4:45 2 0 12 
105 FERNCLIFF APTS. s. 4 70.39 10:15:30 3 0 15 
107 FERNCLIFF ( HILLS} 4 70.58 10:16:15 0 1 14 
108 FERNCLIFF & HERSIIBE 2 70.72 10:17:15 0 1 13 
110 HERSHBERGER & COVE 4 70.97 10:18:30 2 0 15 
113 COVE ROAD & FRESNO 4 71.26 10:19:15 1 0 16 
122 LAFAYETTE & DELAWAR 4 72 .10 10:21:30 2 0 18 
125 LAFAYETTE & STAUNTO 4 72. 31 10:22:15 1 0 19 
141 11 th & HANOVER 4 73.61 10:26: 0 l 2 18 
144 ORANGE & 8 th 4 73.91 10:28: 0 2 0 20 
14 5 ORANGE & 5 th 4 74 .15 10:28:45 1 1 20 
151 GAIN SBORO & PATTON 4 74. 81 10:30:45 1 0 21 
161 JEFFERSON ' CAMPBEL 2 75.55 10:35: 0 0 4 17 
162 JEFFERSON & CHURCH 4 75.65 10:38: 0 10:35: 0 - 3: 0 8 4 21 
163 JEFFERSON (HEIRONIM 2 75.68 10:38:45 2 0 2) 
169 JEFFERSON & ALBEMAR 2 76.15 10:41:15 0 2 21 
178 JEFFERSON & WELLER 0 77.03 10:45:30 10:42: 0 - 3:30 0 4 17 
203 FRANKLIN & TOWNSIDE 4 79.18 10:51:45 0 1 16 
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ROANOKE VALLEY METRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 3 
BLOCK I 16 ROUTE ' 1 COVE ROAD - PROSPECT HILLS 7-17-86 

S'I'OPI STOP NAME M DIST DEPART SCHED DEV ONS OFFS PASS 

206 SUPER X 4 79.86 10:54:15 2 1 17 
207 PENNEY'S 2 79.95 10:55:30 0 5 12 

1 BRENDLES 3 80.19 11: 1:15 10:55: 0 - 6:15 5 3 14 
5 FRANKLIN & TANGLEWO 4 80.73 11: 5:30 1 0 15 

16 AVENHAM & CASSELL 4 81.98 11: 8:45 1 0 16 
46 JEFFERSON (LIBRARY) 0 85.97 11:21:30 0 2 14 
49 JEFFERSON & CAMPBEL 0 86.11 11:23:15 1 4 11 
50 CAMPBELL & MARKETS 0 86.19 11:24:15 2 0 13 
51 WILLIAMSON (YELLOW 0 86.32 11:25:30 5 0 18 
57 GAINSBORO & PATTON 2 86.97 11:29:15 1 0 19 
66 ORANGE & 11 th 4 88.14 11:33: 0 0 l 18 
67 11 th & HANNOVER 4 88.19 11:33:30 0 1 17 
68 11 th & STAUNTON 4 88.25 11: 34: 0 11: 28: 0 - 6: 0 0 3 14 
71 STAUNTON & 14 th 4 88.47 11:35: 0 0 1 13 
74 STAUNTON & 16 th 2 88.67 11:35:45 l 0 14 
75 STAUNTON & 17 th 4 88.75 11:36:30 0 1 13 
76 STAUNTON & 18 th 4 88.84 11: 37: 0 0 l 12 

104 FERNCLIFF APTS. N. 4 91.63 11:48: 0 11:40: 0 - 8: 0 1 0 13 
105 FERNCLIFF APTS. s. 4 91. 79 11:48:45 1 0 14 
107 FERNCLIFF (HILLS) 4 91.97 11:50: 0 2 2 14 
125 LAFAYETTE & STAUNTO 4 93.70 11:55:30 0 1 13 
161 JEFFERSON & CAMPBEL 2 96.95 12: 9:30 0 2 J l 
161 JEFFERSON & CAMPBEL 2 96.95 12:10: 0 l 0 12 
164 JEFFERSON & FRANKL! 0 97.04 12:14: 0 3 2 1 3 
165 JEFFERSON & BULLIT 0 97.26 12:16: 0 0 l 12 
182 JEFFERSON & 24 th 0 98.79 12:22:30 1 0 l 3 
201 FRANKLIN & DUKE OF 0 100.42 12:28:15 l 0 14 
207 PENNEY'S 2 101.35 12:32:30 0 l 13 

l BRENDLES 4 101.58 12:34:30 12: 30: 0 - 4:30 1 4 10 
5 FRANKLIN & TANGLEWO 0 102.11 12:40: 0 0 l 9 
7 FRANKLIN ( SHELL) 2 102.59 12:42:45 1 0 10 

13 AVENIIAM & SOMERSET 2 103.05 12:43:45 l 0 1 l 
15 AVENIIAM & CLYDESDAL 4 103.30 12:45:15 2 0 13 
19 AVENHAM & 28th 4 103.65 12:46:30 1 0 14 
22 26 th & WYCLIFFE 4 103.90 12:48:15 1 0 15 
33 JEFFERSON & WELLER 4 104.80 12:50:45 1 0 16 
34 ROANOKE MEMORIAL (1 4 104.89 12:51:30 12:45: 0 - 6:30 1 1 16 
38 BELLEVIEW & LAUREL 0 105.32 12:53: 0 0 l l 5 
44 JEFFERSON & MOUNTAI 0 107.19 12:59: 0 3 0 18 
46 JEFFERSON ( LIBRARY) 2 107.37 13: 0:45 0 1 l 7 
48 JEFFERSON & CHURCH 4 107.51 13: 1:45 12:55: 0 - 6:45 1 6 12 
49 JEFFERSON & CAMPBEL 4 107.59 13: 2:30 0 l 11 
50 CAMPBELL & MARKETS 2 107.70 13: 3:45 4 1 14 
54 WELLS & JEFFERSON 0 108.19 13: 6:45 0 1 1 3 
65 ORANGE & 10 th 2 109.41 13:10:15 0 1 12 
66 ORANGE & 11 th 2 109.54 13 :11: 0 0 1 11 
74 STAUNTON & 16th 4 110.06 13:13:15 2 0 13 
75 STAUNTON & 17 th 4 110.15 13:13:45 0 1 12 
86 LAFAYETTE & DELAWAR 4 111.08 13:16:30 1 0 l 3 
87 LAFAYETTE & MASSACII 4 111.15 13:17:15 0 2 11 
BB LAFAYETTE & FLORIDA 4 111.32 13:18: 0 0 1 10 

103 ROUTT & FERNCLIFF 4 112.90 13 :22: 0 1 0 1 l 
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ROANOKE VALLEY METRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 4 
BLOCK I 16 ROUTE f l COVE ROAD - PROSPECT HILLS 7-17-86 

STOPI STOP NAME H DIST DEPART SCHED DEV ONS OFFS PASS 

105 FERNCLIFF APTS. s. 4 113.18 13 :23: 0 0 3 8 
120 LAFAYETTE & FLORIDA 4 114.65 13:28:45 1 0 9 
125 LAFAYETTE & STAUNTO 4 115.10 13:30:15 0 1 8 
126 STAUNTON & 24 th 4 115.21 13:30:45 2 0 10 
138 STAUNTON & 13 th 4 116.16 13:33:15 l 0 11 
14 7 ORANGE & GAINSBORO 2 117. 26 13 :36: 0 0 2 9 
149 GAINSBORO & MADISON 2 117.40 13:36:30 0 1 8 
161 JEFFERSON & CAMPBEL 0 118 .33 13:40:45 0 2 6 
162 JEFFERSON ' CHURCH 4 118.43 13:46:15 13:40: 0 - 6: 15 6 2 10 
164 JEFFERSON ' FRANKL! 2 118 .52 13:47:45 1 0 11 
167 JEFFERSON & MOUNTAI 4 118. 76 13149:30 0 1 10 
178 JEFFERSON & WELLER 2 119.82 13:51:45 13:47: 0 - 4:45 0 1 9 
179 JEFFERSON ' MC CLAN 4 119. 90 13:52:15 0 1 8 
180 JEFFERSON & 22nd 2 120.00 13: 53: 0 0 1 7 
206 SUPER X 4 122.64 14: 1: 0 3 0 10 
207 PENNEY'S 4 122.73 14 I 2: 0 1 1 l 0 

1 BRENDLES 3 122.97 14: 5:15 14: 0: 0 - 5:15 2 4 8 
7 FRANKLIN (SHELL) 4 123.97 14:10:15 1 0 9 
9 FRANKLIN (COLONY HO 4 124.11 14: 11: 0 1 0 10 

16 AVENIIAH & CASSELL 4 124.76 14:13: 0 3 0 13 
19 AVENIIAM & 28th 2 125.04 14:13:45 1 0 l 4 
24 26 th & ROSALIND 4 125.42 14:15:30 2 0 16 
27 26 th & JEFFERSON 4 125.63 14:16:30 l 0 17 
29 JEFFERSON & 24 th 4 125.80 14:17:15 1 0 18 
32 JEFFERSON & YELLOW 4 126.05 14:18:15 1 0 19 
34 ROANOKE MEMORIAL (1 4 126.27 14:19:15 14:15: 0 - 4:15 2 0 21 
42 JEFFERSON & ALBEMAR 4 128.41 14 :26: 0 0 1 20 
48 JEFFERSON & CHURCH 0 128.89 14:29:45 14: 2 5: 0 - 4:45 3 6 l 7 
49 JEFFERSON & CAMPBEL 0 128.98 14:30:45 1 4 I 4 
50 CAMPBELL & MARKETS 0 129.09 14:32:15 6 I 19 
55 JF.FFERSON & GILMER 0 129.66 14:36:15 0 l 18 
59 GAINSBORO & MADISON 2 129.93 14:37:30 0 l 17 
63 ORANGE & 5 th 4 130. 44 14 :40: 0 0 1 16 
66 ORANGE & 11 th 4 130.93 14:42: 0 0 1 l 5 
70 STAUNTON & 13 th 4 131.19 14:43:30 0 1 14 
71 STAUNTON ' 14 th 4 131 .24 14:44:30 0 2 l 2 
74 STAUNTON ' 16 th 4 131.45 14:45:15 0 l l l 
76 STAUNTON ' 18 th 4 131.62 14 :46: 0 0 1 l 0 
83 STAUNTON & LAFAYETT 4 132.26 14:48:15 0 l 9 
84 LAFAYETTE (B&G GROC 4 132.35 14:48:45 0 1 8 
91 COVE ROAD & FAIRLAN 4 132. 98 14:50:15 0 1 7 

101 COVE ROAD & ROUTT 4 134.17 14:53:15 0 l 6 
104 FERNCLIFF APTS. N. 4 134.41 14:54:30 14: 4 5: 0 - 9:30 3 0 9 
105 FERNCLIFF APTS. s. 4 134. 56 14:56:45 4 0 l 3 
107 FERNCLIFF (HILLS) 4 134. 75 14:58: 0 2 2 l 3 
117 COVE ROAD ' FAIRLAN 4 135. 76 15: 1:15 0 1 12 
125 LAFAYETTE & STAUNTO 4 136. 48 15: 3:45 0 1 11 

132 STAUNTON & 18 th 4 137.11 15: 6 :15 I 0 12 
134 STAUNTON & 16 th 4 137.28 15: 7 0 0 I 11 
147 ORANGE & GAINSBORO 4 138. 65 15 :11 30 l 0 12 
149 GAINSBORO & MADISON 4 138. 79 15:12 15 1 0 13 
160 SALEH & 1st 0 139.60 15:15 30 0 1 12 
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ROANOKE VALLEY HETRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 5 
BLOCK • 16 ROUTE ' 1 COVE ROAD - PROSPECT HILLS 7-17-86 

STOPI STOP NAME H DIST DEPART SCHED DEV ONS OFFS PASS 

162 JEFFERSON & CHURCH 4 139.82 15:19:45 15:15: 0 - 4:45 5 7 10 
163 JEFFERSON (HEIRONIH 2 139.86 15:20: 0 l 0 11 
164 JEFFERSON & FRANKL! 4 139. 91 15:21: 0 2 l 12 
182 JEFFERSON & 24 th 2 141.57 15:26:30 0 1 11 
203 FRANKLIN & TOWNSIDE 2 143.35 15:32:45 0 l 10 
206 SUPER X 4 144.03 15:36: 0 1 0 11 
207 PENNEY'S 4 144.13 15:38: 0 l 4 8 

1 BRENDLES 3 144.36 15:44 :15 15 :40: 0 - 4:15 7 4 l l 
6 FRANKLIN (TEXACO) 4 145.30 15:49: 0 l 0 1 2 
7 FRANKLIN (SHELL) 4 145.36 15:50: 0 4 0 16 

11 FRANKLIN & WILLOW 0 4 145.64 15:51:15 2 0 18 
13 l'IVENHAM & SOMERSET 4 145.83 15:52: 0 1 0 19 
14 AVENHAM (MIDBLOCK) 4 145.95 15:52:45 1 0 20 
22 26 th & WYCLIFFE 4 146. 68 15:54 :45 0 1 19 
32 JEFFERSON & YELLOW 4 147.44 15:56 :45 1 0 20 
34 ROANOKE MEMORIAL (1 4 147.67 15:58:45 15: 5 5: 0 - 3: 4 5 6 l 25 
39 BELLEVIEW & WALNUT 4 148.24 16: 1: 15 0 2 23 
45 JEFFERSON & ELM AVE 4 150.03 16: 7:30 0 l 22 
48 JEFFERSON & CHURCH 4 150.29 16:10: 0 16: 5: 0 - 5: 0 2 8 16 
49 JEFFERSON & CAMPBEL 4 150.37 16:10:45 1 4 1 3 
50 CAMPBELL & MARKETS 2 150.50 16:12:30 3 2 1 4 
57 GAINSBORO & PATTON 4 151.14 16:16: 0 0 ) l 3 
64 ORANGE & 8 th 4 152.03 16:19:15 1 1 13 
73 STAUNTON & 15 th 2 152.76 16:23:15 1 0 l 4 
81 STAUNTON & 23 rd 2 153.44 16:25:15 0 1 l 3 
82 STAUNTON & 24 th 2 153.56 16:26: 0 0 1 I 2 
83 STAUNTON & LAFAYETT 2 153.66 16:26:30 1 0 I 3 
85 LAFAYETTE & CLIFTON 4 153.79 16:27:30 0 1 I 2 
87 LAFAYETTE & MASSACH 4 153.94 16:28:15 0 1 11 
95 COVE ROAD & COVEl,AN 4 154.70 16:30: 0 0 l JO 

101 COVE ROAD & ROUTT 4 155.57 16:32:45 0 l 9 
104 FERNCLIFF APTS. N. 4 155.80 16:33:45 16:24:45 - 9: 0 0 1 8 
107 FERNCLIFF (HILLS) 4 156.14 16:36:45 5 2 1 l 
108 FERNCLIFF & IIERSHBE 4 156.29 16:37:15 0 l l O 
109 HERSHBERGER & SWART 4 156.35 16:39:15 0 1 9 
117 COVE ROAD & FAIRLAN 0 157.15 16:42: 0 1 0 10 
125 LAFAYETTE & STAUNTO 2 157.81 16:43:45 0 1 9 
137 STAUNTON & 14 th 4 158.89 16:46:30 0 1 8 
HO STAUNTON & 11 th 4 159.09 16:47:15 0 1 7 
160 SALEM & 1 st 0 161.00 16:54:45 0 1 6 
162 JEFFERSON & CHURCH 0 161. 21 16:56:45 16:50: 0 - 6:45 2 l 7 
163 JEFFERSON ( HEIRONIM 4 161.25 16:57:30 2 0 9 
167 JEFFERSON & MOUITTAI 4 161. 53 16:59: 0 0 I 8 
169 JEFFERSON & ALBEMAR 4 161. 71 17: 0: 0 0 l 7 
193 AVENIIAH & 29 th 4 163.82 17: 6: 0 0 l 6 
204 FRANKLIN & PENARTH 2 164.89 17:12: 0 0 l 
207 PENNEY'S 4 165.51 17:15: 0 2 0 l 

1 BRENDLES 3 165.75 17:17:45 17:10: 0 - 7:45 3 0 I 0 
9 FRANKLIN (COLONY HO 4 166.89 17:23:30 1 0 11 

34 ROANOKE MEMORIAL ( 1 4 169.06 17:28:45 17:25: 0 - 3:45 1 0 l 2 
41 JEFFERSON & MAPLE 0 1 71. 00 17:34:15 1 0 13 
46 JEFFERSON (LIBRARY) 2 171.53 17:36:45 2 0 l 5 
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ROANOKE VALLEY METRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 6 
BLOCK I 16 ROUTE I l COVE ROAD - PROSPECT HILLS 7-17-86 

STOPI STOP NAME H DIST DEPART SCHED DEV ONS OFFS PASS 

48 JEFFERSON & CHURCH 4 171.67 17:38:15 17:35: 0 - 3 :15 1 2 14 
49 JEFFERSON & CAMPBEL 2 171. 75 17:38:45 2 0 16 
52 WELLS & COHMONWEALT 0 172. 20 17:42:30 l 0 17 
59 GAINSBORO & MADISON 0 172.70 17:44:30 0 1 1 6 
64 ORANGE & 8 th 0 173.41 17:47: 0 0 1 15 
66 ORANGE & 11 th 0 173.71 17:48:30 1 1 15 
77 STAUNTON & 19 th 0 174.49 17:51:15 0 1 14 
78 STAUNTON & 20 th 2 174.57 17:51:45 0 l 1 3 
84 LAFAYETTE {B&G GROC 4 175 .13 17:53:15 0 1 12 
90 l,AFA YETTE & COVE RO 4 175.63 17:55: 0 0 1 11 

104 FERNCLIFF APTS. N. 4 177 .18 17:59:45 17:55: 0 - 4:45 0 2 9 
105 FERNCLIFF APTS. s. 4 177.34 18: 4:30 2 2 9 
126 STAUNTON & 24 th 4 179.38 18:10:30 l 0 1 0 
163 JEFFERSON (HEIRONIH 0 182.58 18:23:45 4 0 14 
164 JEFFERSON & FRANKL I 0 182.59 18:24:45 l 0 15 
171 DETOUR STOP 2 2 183.25 18:27:15 0 1 I 4 
178 JEFFERSON & WELLER 0 183.97 18:30:15 18: 27: 0 - 3:15 0 2 12 
190 26 th & AVENHAM 4 184. 93 18:32:45 0 1 11 
201 FRANKLIN & DUKE OF 4 185.97 18:36:15 0 1 10 
2.06 SUPER X 4 186.80 18:39:30 1 0 11 

1 BRENDLES 3 187.13 18:42:45 18: 40: 0 - 2:45 2 1 12 
19 AVENIIAH & 28th 3 189.20 18:49:30 0 l 1 1 
28 JEFFERSON ' 25 th 3 189.88 18:51:30 0 l 10 
33 JEFFERSON & WELLER 3 190. 34 18:53: 0 0 1 9 

0 192.22 18:59:15 0. 1 8 
0 192.60 19: 1: 4 5 1 l B 
0 192. 74 19:12:30 1 0 9 
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ROANOKE VALLEY METRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 1 
BLOCK I 17 ROUTE I 1 COVE ROAD - PROSPECT HILLS 7-25-86 

STOPI STOP NAME H DIST DEPART SCHED DEV ONS Of'FS PASS 

40 DETOUR STOP l 0 0.01 5:53145 3 2 1 
101 COVE ROAD & ROUTT 1 6.37 6:12: 0 1 0 2 
105 FERNCLIFF APTS. s. 1 6.78 6:13:30 1 0 3 
111 COVE ROAD & GUILDHA 1 7.46 6:15:30 0 1 2 
117 COVE ROAD & FAIRLAN 1 7.96 6:17: 0 1 0 3 
121 LAFAYETTE & HASSACH 1 8.39 6:18:15 2 0 5 
125 LAFAYETTE & STAUNTO 1 8.69 6:19:30 1 0 6 
126 STAUNTON & 24 th 1 8.81 6:20: 0 1 0 7 
141 11 th & HANOVER 0 10.04 6:24:15 0 1 6 
142 ORANGE & 10th 1 10.10 6 :24 :45 6:22: 0 - 2:45 1 0 7 
148 GAINSBORO & HcDOWEL 1 10.91 6:26:45 1 0 8 
160 SALEH & 1 st 1 11.82 6:30:15 0 1 7 
162 JEFFERSON & CHURCH 0 12.03 6:33:15 6:35: 0 1: 4 5 4 0 11 
162 JEFFERSON & CHURCH 1 12.04 6:38:45 6:35: 0 - 3 :45 7 1 17 
166 JEFFERSON & ELH AVE 1 12.32 6:39:45 0 4 13 
171 DETOUR STOP 2 1 12.70 6: 41: 0 0 1 l 2 
176 DETOUR STOP 7 0 13 .07 6:42:30 l 1 l 2 
178 JEFFERSON & WELLER 0 13 .42 6:43:45 6: 4 2: 0 - 1: 4 5 1 0 I 3 
190 26 th & AVENIIAH 1 14. 38 6:46: 0 l 0 l 4 
199 AVENIIAH & FRANKLIN 1 15.25 6:48:15 0 1 l 3 
206 SIJPER X 0 16.20 6:51:45 0 2 11 

1 BRENDLES 4 16.36 7: 4:15 7: 0: 0 - 4:15 2 3 10 
9 FRANKLIN (COLONY 110 0 17.48 7: 8:30 1 0 11 

15 AVENIIAH & CLYDESDAL 4 18.07 7:10:30 1 0 l 2 
32 JEFFERSON & YELLOW 4 19. 44 7:13:45 1 0 l 3 
47 JEFFERSON & FRANKL! 4 22.21 7:21:45 0 1 12 
48 JEFFERSON & CHURCH 4 22.29 7:25: 0 7:20: 0 - 5: 0 2 2 12 
62 ORANGE & QUARRY 2 23. 66 7:32: 0 1 0 13 
64 ORANGE & 8 th 4 24.03 7:33:15 1 0 14 
76 STAUNTON & 18 th 4 25.02 7:36: 0 0 l 13 
83 STAUNTON & LAFAYETT 4 25.66 7:38:15 1 0 14 

101 COVE ROAD & ROUTT 4 27.57 7 :42: 0 1 0 15 
103 ROUTT & FERNCLIFF 2 27.70 7:42:45 0 1 14 
105 FERNCLIFF APTS. s. 0 27.81 7:44:30 1 0 15 
106 Ff:RNCLIFF (RUFFNER 2 28.07 7:45:30 3 0 18 
107 FERNCLIFF (HILLS) 4 28.15 7:45:45 0 l 17 
114 COVE ROAD & ABBOTT 2 28.94 7:48:30 1 0 18 
121 LAFAYETTE & HASSACH 4 29.59 7:50:30 2 0 20 
122 LAFAYETTE & DELAWAR 4 29.68 7: 51: 0 1 0 21 
124 LAFAYETTE & NEW YOR 4 29.80 7:51:45 3 0 24 
130 STAUNTON & 20 th 2 30.35 7:53:30 1 0 25 
134 STAUNTON & 16 th 4 30.69 7:54:30 1 0 26 
137 STAUNTON & 14 th 4 30.91 7:55:30 1 0 27 
142 ORANGE & 10th 4 31.30 7:57:15 7 :52: 0 - 5:15 l 0 28 
143 ORANGE (FARSIDE STO 4 31.35 7:57:45 l 0 29 
145 ORANGE & 5th 0 31.63 7:58:30 0 l 2B 
146 ORANGE & QUI\RRY 0 31. 74 7:59: 0 1 0 29 
147 ORANGE & GAINSBORO 2 32.06 B: 0: 0 0 1 2B 
160 SALEH & 1 st 0 33.02 8: 3:45 1 l 28 
161 JEFFERSON & CAMPBEL 0 33.14 8: 5:15 5 0 33 
162 JEFFERSON & CHURCH 4 33.24 8: 8:45 8: 4: 0 - 4:45 5 0 38 
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ROANOKE VALl,EY METRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 2 
BLOCK • 17 ROUTE I 1 COVE ROAD - PROSPECT HILLS 7-25-86 

STOPI STOP NAME M DIST DEPART SCHED DEV ONS OFFS PASS 

164 JEFFERSON, FRANKL! 4 33.33 I 9130 1 0 39 
165 JEFFERSON, BULLIT 0 33.41 1101 0 0 1 38 
168 JEFFERSON ' HIGHLAN 4 33.65 111 I 0 0 l 37 
178 JEFFERSON ' WELLER 2 34 .62 :13145 8:12: 0 - 1:45 0 l 36 
180 JEFFERSON, 22nd 0 34.81 :14130 0 1 JS 
182 JEFFERSON, 24 th 0 34. 99 : 15: 15 0 2 33 
183 JEFFERSON, 25th 0 35.08 :15:45 0 1 32 
185 26 th, RICHELIEU 0 35.23 :16:45 0 l 31 
186 26 th, CRYSTAL SPR 0 35.29 :17: 0 0 l JO 
190 26 th, AVENHAH 0 35.58 :18: 0 0 l 29 
192 AVENIIAH , 28 th 0 35.76 : 19: 0 0 2 27 
195 AVENIIAM & CASSELL 0 36.05 :20: 0 0 2 25 
198 AVENIIAH , WHITE OAK 0 36.36 : 21: 0 0 2 23 
199 AVENHAH, FRANKLIN 0 36.40 :21: 15 0 l 22 
204 FRANKLIN, PENARTH 0 36.93 : 23: 0 0 l 21 

1 BRENDLES 3 37.55 8 :34 :45 8:25: 0 - 9:45 0 4 ) 7 
4 FRANKLIN, AVENHAH 4 38.00 8:37:30 1 0 18 
7 FRANKLIN (SHELL) 4 38.55 8:38:45 1 0 19 
9 FRANKLIN (COLONY HO 4 38.69 8:39:45 2 0 21 

32 JEFFERSON & YELl,OW 4 40.63 8 :43 :45 1 0 22 
41 JEFFERSON, MAPLE 0 42.81 8:50: 0 l 0 23 
47 JEFFERSON, FRANKL! 4 43.39 8:52:30 0 2 21 
48 JEFFERSON, CHURCH 2 43.47 8:53:45 8:50: 0 - 3:45 2 2 21 
49 JEFFERSON, CAMPBEL 4 43.56 8:54:30 l 0 22 
50 CAHPBEl,L & MARKET S 4 43 .68 8:55:45 0 1 21 
67 11 th, HANNOVER 2 45.55 9: 3: 0 l 0 22 
75 STAUNTON & 17th 4 46.12 9: 4:30 0 2 20 
83 STAUNTON, LAFAYETT 4 46.84 9: 6:30 0 2 18 
87 LAFAYETTE & HASSACH 4 47.12 9: 7:30 l 0 19 
90 LAFAYETTE, COVE RO 4 47 .45 9: 8:30 0 ) 18 
91 COVE ROAD, FAIRLAN 0 47.52 9: 9: 0 0 1 ) 7 

104 FERNCLIFF APTS. N. 4 48.99 9:14:15 9:10: 0 - 4:15 3 0 20 
105 FERNCLIFF APTS. s. 4 49.15 9:15:15 3 0 23 
106 FERNCLIFF (RUFFNER 4 49.26 9:15:45 0 1 22 
107 FERNCLIFF (HILLS) 4 49.33 9:16:15 0 1 21 
108 FERNCLIFF, HERSIIBE 4 49.48 9:17: 0 1 0 22 
116 COVE ROAD ' ASPEN 2 50.24 9:19:15 1 0 23 
122 LAFAYETTE ' DELAWAR 0 50.88 9:21: 0 1 0 24 
124 LAFAYETTE, NEW YOR 0 50.98 9:21:30 l 0 25 
142 ORANGE & 10 th 0 52.47 9:27: 0 9 :22: 0 - 5: 0 1 0 26 
144 ORANGE• 8 th 4 52.68 9:27:45 0 l 25 
154 JEFFERSON ' WELLS 4 53. 74 9 :31: 0 0 1 24 
161 JEFFERSON ' CAMPBEL 4 54.30 9134:45 3 5 22 
162 JEFFERSON, CHURCH 2 54.40 9:37: 0 9:35: 0 - 2: 0 10 6 26 
163 JEFFERSON (HEIRONIH 4 54.44 9:38130 1 l 26 
167 JEFFERSON, HOUNTAI 2 54. 73 9:40: 0 0 2 24 
179 JEFFERSON, HC CLAN 4 55.87 9:43115 0 1 23 
184 JEFFERSON, 26 th 4 56.31 9:45:15 0 1 12 
185 26 th, RICHELIEU 0 56.39 9:45:45 0 2 20 

198 AVENHAH, WHITE OAK 2 57.52 9:49:15 0 l 19 

200 AVENHAH (WOODCRAFT 2 57.70 9:50:15 0 l 18 
202 FRANKLIN (K-HART) 4 57.86 9:51: 0 0 1 17 
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ROANOKE VALLEY METRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 3 
BLOCK t 17 ROUTE I l COVE ROAD - PROSPECT HILLS 7-25-86 

STOPI STOP NAME M DIST DEPART SCHED DEV ONS OFFS PASS 

204 FRANKLIN , PENI\RTH 0 58.09 9:52:15 0 2 15 
207 PENNEY'S 4 58. 71 9:55:30 0 3 l 2 

l BRENDLES J 58.95 9:58: 0 9:55: 0 - 3: 0 0 4 8 
7 FRANKLIN (SHELL) 4 59.94 l 0: 5:15 I l 8 

38 BELLEVIEW, LAUREL 4 62.69 10:13:15 2 0 I 0 
39 BELLEVIEW & WALNUT 4 62.82 10: 14: 0 l 0 I l 
40 DETOUR STOP l 4 63. 40 10:16: 0 0 2 9 
47 JEFFERSON, FRANK LI 0 64.78 10:21:30 0 l 8 
48 JEFFERSON, CHURCH 2 64.tn 10:22,45 10:20: 0 - 2:45 0 l 7 
49 JEFFERSON, CAMPBEL 4 64.96 10:23:45 ] 0 l 0 
so CAMPBELL, MARKETS 4 65.08 10:24:45 l 0 11 
61 GAINSBORO, ORANGE 4 66.13 10:30: 0 1 0 12 
74 STAUNTON & 16 th 4 67.43 10:34:30 0 1 1 1 
77 STAUNTON & 19 th 4 67.69 10:35:30 0 1 10 

101 COVE ROAD & ROUTT 2 70. 15 10:41:30 0 l 9 
103 ROUTT & FERNCLIFF 4 70.27 10 :42: 0 I 0 10 
104 FERNCLIFF APTS. N. 4 70.38 10:43:45 10:40: 0 - 3:45 1 1 10 
107 FERNCLIFF (HILLS) 4 70.73 10 :45: 0 0 2 8 
108 FERNCLIFF & IIERSHBE 4 70.87 10:46:15 3 0 11 
120 [,/\FAYETTE & FJ,ORIDA 4 72 .02 10:49:45 0 l I 0 
124 1,/\F I\ YETTE & NEW YOR 4 72.38 10:50:45 l 0 I 1 
130 S1'AUNTON l 20 th 2 72.92 10:53: 0 2 0 1 3 
137 STAUNTON & 14 th 4 73. 48 10:54:45 1 0 14 
139 STAUNTON & 12 th 4 73.61 10:55:30 l 0 I 5 
140 STAUNTON & 11 th 4 73.69 10:56: 0 1. 0 16 
151 GAINSBORO & PATTON 4 74.98 ll: 0:15 l 0 1 7 
160 SALEH & l st 2 75.59 l1: 3:30 0 3 14 
162 JEFFERSON & CfffJRCH 4 15.80 11: 7!30 11: 5: 0 - 2:30 4 3 1 5 
164 JEFFERSON & FRANKL! 4 75.89 11: 8:45 l 1 J 5 
167 JEFFERSON & 110UNTAI 4 76.13 11 :10: 0 0 1 14 
178 JEFFERSON & WELi.ER 4 77.19 11:13:15 11: 12: 0 - 1: 15 0 l 13 
202 FRANKLIN (K-11ART) 0 79.26 11:19:45 0 1 12 
206 SUPER X 0 80.02 11:23:30 0 2 10 
207 PENNEY'S 0 80.11 11:24:45 1 1 10 

1 BRENDI.ES 3 80.35 11:27:45 11: 25: 0 - 2:45 2 4 8 

7 FRANKLIN (SIIELL) 4 81. 34 11 :38: 0 l 1 8 
9 FRANKLIN (COLONY HO 4 81.49 11:38:30 1 0 9 

32 JEFFERSON & YELLOW 4 83.42 11 :43: 0 2 0 11 
40 DETOUR STOP l 4 84.80 11:47,45 2 0 13 
45 JEFFERSON~ ELl1 AVE ' 86.02 11:52:30 0 2 I 1 
48 JEFFERSON & CHURCH 'Z 66.21 11:54:30 11:50: 0 - 4:30 0 2 9 
49 JEFFERSON G CAMPBEL 4 86.)6 11:55:15 1 I 9 
50 CAMPBELL, MARRET S 4 86.48 H:57:45 7 2 14 
64 ORANGE ' 8 th 4 88.02 12: 4:45 0 1 13 
71 STI\UNTON & 14 th 2 88.61 12~ 1:15 0 2 11 
75 STAUNTON & 17 th 2 88.92 12: 8:15 0 1 10 
82 STAUNTON & 24 th 4 89.54 12:10:15 2 0 1 2 
83 STAUNTON, LAFAYETT 4 89.65 12:11: 0 0 I 11 
87 LAFAYETTE & HI\SSACH 4 89.92 12:12: 0 0 2 9 
93 COVE ROAD, WELLSLE 4 90.53 12:13:45 0 I fl 
98 COVE ROAD, HERSIIBE 4 90.98 12:15: 0 0 1 7 

107 FERNCLIFF (HILLS) 4 92 .13 12:19:45 0 4 3 
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ROANOKE VALLEY METRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 4 
BLOCK I 17 ROUTE. 1 COVE ROAD - PROSPECT HILLS 7-25-86 

STOPI STOP NAME H DIST DEPART SCHED DEV ONS OFFS PASS 

126 STAUNTON li 24 th 4 93.98 12:25:15 l 0 4 
160 SALEM li 1 st 0 96.98 12:37: 0 0 1 3 
162 JEFFERSON li CHURCH 4 97.20 12:42: 0 12:40: 0 - 2: 0 7 0 10 
163 JEFFERSON (HEIRONIH 4 97. 24 12 :43 :30 2 0 12 
16'} JEFFERSON & ALBEHAR 0 97.72 12:45:45 l 0 13 
178 JEFFERSON & WELLER 4 98.59 12:48: 0 12:47: 0 - 1: 0 0 1 l 2 
179 JEFFERSON & MC CLAN 4 98.67 12:48:45 0 1 11 
192 AVENHAH li 28 th 4 99.12 12:52: 0 l 0 12 
198 AVENHAH, WHITE OAK 4 100.n 12,S):JO 0 1 11 
202 FRANKLIN (It-MART) 2 J00.66 12:56: 0 0 1 10 
203 FRANKLIN ' TOWNSIDE 2 100.74 12:56:30 0 1 9 
204 FRANKLIN & PENI\RTH 4 100.89 12:57:30 1 0 10 
207 PENNEY'S 4 101.51 13: 1:30 4 3 11 

1 BRENOLES 3 101.75 13: 3:15 13: 0: 0 - 3 :15 0 1 10 
4 FRANKLIN & AVENHAH 2 102.19 13: 6: 0 0 l 9 

16 AVENHAH, CASSELL 2 103. 54 13:10:15 1 0 10 
24 26 th , ROSALIND 4 104.21 13:12: 0 1 0 l l 
27 26 th & JEFFERSON 4 104.41 13: 13: 0 0 l 10 
48 JEFFERSON & CHURCH 4 107.68 13:26:30 13:25: 0 - l: 30 0 2 8 
49 JEFFERSON & CAMPBEL 4 107.76 13:27:15 0 l 7 
50 CAMPBELL & MARKETS 4 107.88 13:28:45 2 l 8 
53 lo/ELLS li HOTEL ROANO 4 108.29 13:32:15 l 0 9 
65 ORl>,NGE & 10 th 4 109.58 13:35:45 0 1 8 
66 ORANGE & 11 th 2 109.71 13:36:45 2 1 9 
74 STAUNTOH ' Hi th 4 110.23 13:38:45 0 10 
76 STAUNTON ' 18th 4 I 10.40 13:39:30 0 1 9 
77 STl>,ll!ITON ' 19th 4 ll0.49 13:40:15 0 l 8 
82 STAUNTON & 24 th 4 110.94 13:41:30 0 l 7 

100 COVE ROAD & (Hidblo 4 112. 78 13:46:15 0 4 3 
105 FERNCLIFF APTS. s. 2 113.35 13: 4 9: 0 2 0 5 
107 FERNCLIFF (HILLS) 4 113. 53 13:49:45 l 1 5 
125 LAFAYETTE & STAUNTO 2 115.26 13:54:15 1 0 6 
127 STAUNTON li 23 rd 4 115. 46 13: 55: 0 0 1 5 
132 STAUNTON & 18 th 4 115.89 13: 57: 0 2 0 7 
144 ORANGE & 8 th 4 116.87 14: 1: 0 0 1 6 
145 ORANGE & 5th 4 117.11 14: 1:45 1 0 7 
14 7 ORl\tlGE & GA INSBORO 4 117.42 14: 2:45 0 l 6 

155 WEl,LS & HOTEL ROANO 0 118.02 14: 5: 0 0 l 5 
161 JEFFERSON & CAMPBEL 0 118. 51 14: 9: 15 0 l 4 
162 JEFFERSON & CHURCH 4 118. 59 14:10:30 14 :10: 0 - 0:30 1 1 4 
164 JEFFERSON & FR/\NKLI 0 118.60 14:16:30 5 5 4 

165 ,JEFFERSON ' BULLIT 0 118.61 14:16:45 l 0 5 
167 JEFFERSON & MOUNTAI 2 US.93 14:18:15 l 0 6 
178 JEFFERSON & WELLER 2 119.98 14 :22: 0 14: 1 7: 0 -· 5: 0 0 3 3 
186 26 th & CRYSTAL SPR 0 120.64 14:23:45 0 1 2 

200 AVENIIAH (WOODCRAFT 0 121.91 14 :28: 0 0 l l 

204 FRl>,NKLIN & PENARTH 2 122.28 14:29:15 0 2 n 
206 SUPER X 0 122.81 14:31:45 1 0 1 
207 PENNEY'S 4 122.90 14:33: 0 1 0 2 

l ORENOLES 3 123 .14 14137145 14 :JO: 0 - 7145 4 0 6 
7 FRANl<l,IN ( SHELL) 2 124.15 14:44:15 1 0 7 

13 AVENHAH & SOMERSET 4 124.61 14:45:30 l 0 8 
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ROANOKE VALLEY METRO BUS STOP LISTING PREPARED 08-25-1986 PAGE 5 
BLOCK • 17 ROUTE f 1 COVE ROAD - PROSPECT HILLS 7-2 5-8 6 

STOPI STOP NAME H DIST DEPART SCHED DEV ONS OFFS PASS 

27 26 th, JEFFERSON 4 125.81 14:48:30 2 0 JO 
32 JEFFERSON, YEL[,OW 0 126.23 14:50:15 1 1 10 
34 ROANOKE MEMORIAL (1 2 126.45 14:51:45 14 :451 0 - 6:45 2 0 12 
38 BEI,LEVI EW , LAUREL 4 126.89 14:53:15 1 0 13 
48 JEFFERSON, CHURCH 2 129.08 15: 0:30 14 :55: 0 - 5:30 2 10 5 
49 JEFFERSON, CAMPBEL 4 129.16 15: 1: 15 3 0 8 
50 CAMPBELL• MAQ~ET S 4 129.29 15: 3: 0 3 2 9 
59 GAINSBORO, HADISON 4 130.11 15: 7:15 0 1 8 
66 ORJ\NGE 5. 11 th 4 131.11 !Sill: ll 1 0 9 
71 STAUNTON ' 14 th 4 131.43 15:12:30 0 1 8 
72 STAUNTON ' EUREKA C 4 131. 50 15:13: 0 0 1 7 
73 STAUNTON ' 15 th 2 131.55 15 :13:15 l 0 8 
74 STAUNTON ' 16 th 4 lll.63 15:13:45 0 l 7 
11 STAUNTON, 19 th 4 131.89 15:15: 0 1 0 8 
78 STAUNTON, 20th 4 131. 98 15:15:30 0 I 7 
82 STAUNTON ' 24 th 4 132.34 15:16:15 0 I 6 
87 LAFAYETTE, MASSACH 4 132.73 15:17:45 0 1 5 

101 COVE ROAD, ROUTT 0 134.34 15:22: 0 0 2 3 
105 FERNCLIFF APTS. s. 2 134. 75 15:23:30 2 0 5 
107 FERNCLIFF (HILLS) 4 134.93 15:24:30 4 l 8 
110 IIERSIIBERGER, COVE 4 135.33 15:26:30 0 I 7 
119 LAFAYETTE MIDBLOCK 0 136.12 15:28:15 0 1 6 
121 LAFAYETTE, HASSACH 4 136. 3 7 15:29: 0 1 0 7 
127 STAUNTON, 23 rd 2 136. 8 7 15:31: 0 0 1 6 
141 11 th, HANOVER 4 137.97 15:34: 0 1 0 7 
155 WELLS, HOTEL ROANO 4 139.44 15:39: 0 1 0 8 
160 SALEM a; 1 st 4 1 39. 78 15:41:45 0 1 7 
161 JEFFERSON, CAMPBEL 4 139.91 15:42:30 l 0 B 
162 JEFFERSON a; CHURCH 4 140.01 15:44:15 15:40: 0 - 4:15 5 1 l 2 
163 JEFFERSON (HEIRONIM 4 140.04 15:48:15 3 2 l 3 
16 7 J.EFFERSON f. KOUNTAI 4 140.34 15:50:15 2 0 15 
171 DETOUR STOP 2 0 140.69 15:51:15 0 I 14 
178 JEFFERSON ' WELl,ER 0 141 .35 15:53:15 15: 4 7: 0 - 6:15 0 2 12 
182 JEFFERSON ' 24 th 4 141. 76 15:54:45 0 1 l l 
183 JEFFERSON a; 25th 4 141.84 15:55:30 l 1 11 
206 SUPER X 4 144.21 16: 2:45 2 1 l 2 
207 PENNEY'S 4 144.31 16: 4 :15 1 3 10 

1 BRENDLES 3 144.55 161 7: 0 16: 0: 0 - 7: 0 6 2 l 4 
4 FRANKLIN f, AVENHAM 4 JH. 99 16:12: 0 0 1 13 
5 FRANKLIN , TANGI.EWO • HS.08 16:13: 0 2 0 15 
5 FRANKLIN " TANGLEWO 4 145.08 16:14:15 2 0 I 7 
7 FRANKl,IN (SHELL) 2 145.55 16:15:15 7 0 24 

17 AVEtntAH , AUDUBON 2 146. 43 16:17'15 I 0 25 
19 AV£1Hl/\M S 28th 4 146.62 16:18: 0 1 0 26 
32 JEFFERSON, YELLOW 2 147.6] 16t20:45 1 0 27 
34 ROANOKE MEMORIAL (1 4 H7 .. 8& lli~22; 0 16:15: 0 - 7: 0 2 0 29 
39 BELLEVIEW a; WALNUT 4 H8.43 Hi:24: 0 0 1 28 
40 DETOUR STOP l 0 149.()2 16:26: 0 1 0 29 
41 JEFFERSON f, MAPLE 4 149.93 16:29:30 0 1 28 
42 JEFFERSON ' J\LBEHAR 4 149.99 16:30: 0 0 I 27 
46 JEFFERSON ' CHURCH 4 150.49 16:32:15 16:24:45 - 7:30 3 8 22 
49 JEFFERSON ' CAMPBEL 4 150.57 16:33: 0 1 8 1 5 
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ROANOKE VALLEY METRO 
BLOCK I 17 ROUTE I l 

STOPI 

50 
53 
66 
71 
72 
75 
76 
78 
80 
83 
88 
92 
93 

102 
105 
106 
107 
110 
121 
161 
162 
Hi3 
166 
171 
190 
196 
201 
202 

l 
2 

25 
34 
46 
48 
66 
91 

101 
103 
105 
107 
108 
114 
131 
141 
144 

STOP NAME 

CAMPBELL & HARRET S 
WEl,LS & HOTEL ROANO 
ORANGE & 11 th 
STAUNTON & 14 th 
STAUNTON & EUREKA C 
STAUNTON & 17th 
STAUNTON & 18 th 
STAUNTON & 20th 
S'l'AUNTON & 22nd 
STAUtn'ON & LAFAYETT 
LAFAYETTE & FLORIDA 
COVE ROAD & ASPEN 
COVE ROAD & WELLSLE 
ROUTT & BLACK OAK 
FERNCLIFF APTS. S. 
FERNCLIFF (RUFFNER 
FERNCLIFF (HILLS) 
HERSHBERGER & COVE 
l,AFAYETTE & HASSACH 
JEFFERSON & CAMPBEL 
JEFFERSON & CHURCH 
JEFFERSON (HEIRONIH 
JEFFERSON & ELH AVE 
DETOUR STOP 2 
26 th & I\VENffl\K 
AVENHAH & WHITE OAK 
FRANKLIN & DUKE OF 
FRANKLIN (K-MART) 
BRENDLES 
OGDEN & FRANKLIN 
26 th & CRYSTAL SPR 
ROANOKE MEMORIAL (1 
JEFFERSON (LIBRARY) 
JEFFERSON & CHURCH 
ORANGE & 11 th 
COVE ROAD & FAIRLAN 
COVE ROAD & ROUTT 
ROUTT g, FERNCLH'F 
FERNCLIFF APTS. S. 
FERNCL[FF (HILLS) 
FERNCLIFF & HERSHBE 
COVE ROAD & ABBOTT 
STAUNTON & 19th 
11 th & HANOVER 
ORANGE & 8th 

M 

4 
4 
2 
0 
0 
2 
4 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
0 
0 
4 
0 
0 
0 
0 
0 
3 
3 
J 
J 
3 
3 
3 
0 
3 
0 
3 
) 
3 
3 
J 
0 
3 
0 
0 

BUS STOP LISTING PREPARED 08-25-1986 PAGE 6 
COVE ROAD - PROSPECT HILLS 7-25-86 

DIST 

150.69 
151.10 
152.51 
152.84 
152.91 
153.lJ 
153 .21 
153. 38 
15).55 
153.86 
154.29 
154.66 
154.73 
155.83 
156.16 
156.27 
156 .34 
156.74 
157.78 
161.31 
161.40 
161.42 
161.69 
162.08 
Hi 3. 76 
164.29 
164.80 
164.87 
165.95 
166.25 
168. 49 
169.26 
171.74 
171.88 
173.91 
175.97 
177.15 
117.28 
171.55 
177. 74 
177. 88 
178.53 
180.02 
180.82 
181.09 
183.44 
183.45 

DEPART 

16:34:45 
16:36:45 
16:42: 0 
16:43:45 
16:44: 0 
16:44:45 
16:45:15 
16 :U :15 
16:47: 0 
16:48:15 
16:49:30 
16:50:30 
16:51:15 
16:53:45 
16:54:45 
16:55:15 
16:56: O 
16:58:15 
17 l O: 30 
17:15:15 
17:17: 0 
17:19: 0 
17:20:45 
17:21:45 
17:27:30 
17:29115 
17:31:30 
17:32: 0 
17:46:30 
17:49: 0 
17:55: 0 
17:57:45 
18: 5:15 
18: 8: 0 
18:18: 0 
18:23:45 
18:27: 0 
18:27:30 
18:28:30 
18:29:30 
18:30:15 
18:33:15 
18:36:45 
18:3.9:15 
18:40 30 
18:50 45 
18:54 30 

SCHED 

17:10: 0 

17:40: 0 

17:55: 0 

18: 5: 0 

DEV 

- 7: 0 

- 6:30 

- 2:45 

- 3: 0 

ONS OFF'S PASS 

6 
1 
0 
0 
0 
l 
0 
l 
0 
0 
1 
0 
0 
0 
0 
0 
2 
l 
1 
3 
l 
2 
l 
0 
0 
0 
0 
0 
4 
0 
1 
1 
0 
3 
0 
0 
0 
l 
0 
0 
l 
l 
0 
0 
0 
2 
j 

1 
0 
1 
1 
l 
0 
1 
0 
l 
2 
0 
l 
) 
1 
1 
l 
2 
0 
0 
1 
1 
0 
0 
l 
2 
l 
1 
l 
3 
1 
0 
0 
l 
1 
1 
1 
l 
0 
1 
1 
0 
0 
l 
1 
l 
2 
l 

20 
21 
20 
1 9 
18 
1 9 
18 
l 9 
18 
l 6 
17 
16 
I 3 
l 2 
11 
I 0 
10 
11 
1 2 
14 
14 
I 6 
17 
16 
14 
I 3 
12 
11 
12 
l l 
12 
I 3 
12 
14 
I 3 
I 2 
l l 
12 
I I 
10 
11 
I 2 
I l 
10 

9 
9 

I 1 
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APPENDIX J. TIMEPOINT PROFILE REPORTS 

ROANOKE VALLEY METRO 
BLOCK I 16 ROUTE t 1 

TIME POINT PROFILE REPORT 
COVE ROAD - PROSPECT HiLLS 

PREPARED 08-25-1986 
7-17-86 

STOPI STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP I STOPS DIST TIME SPEED 

104 

162 

1 

FERNCLIFP APTS. N. 
10 4 
JEFFERSON & 

8 13 
BRENDLES 

11 154 
CHURCH 

8 165 

1 5:53:30 5:50: 0 - 3:30 
9 5.41 18:15 17.80 

7 6:11:45 6:10: 0 - 1:45 
11 4.16 24: 0 10.40 

2 6:35:45 6:30: 0 - 5:45 

STOPI STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP I STOPS DIST TIME SPEED 

1 BRENDLES 2 6:35:45 6:30: 0 - 5:45 
3 2 4 32 5 5.91 17:30 20.27 

48 JEFFERSON & CHURCH 3 6:53:15 6:50: 0 - 3:15 
3 4 3 48 7 5.52 22:45 14.55 

104 FERNCLIFP APTS. N. 2 7:16: 0 7:10: 0 - 6: 0 
22 8 16 162 14 5.42 22: 0 14. 78 

162 JEFFERSON & CHURCH 16 7:38: 0 7:35: 0 - 3: 0 
1 2 16 162 2 1.39 6:15 13.34 

178 JEFFERSON & WELLER 15 7:44:15 7:42: 0 - 2:15 
5 9 16 179 13 2 .92 15 :45 11.11 

1 BREND LES 11 8:0:0 7:55:0 -5:0 

STOPI STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP I STOPS DIST TIME SPEED 

1 

48 

104 

162 

178 

1 

BRENDLES 
2 2 

JEFFERSON & 
0 3 

12 
CHURCH 
11 

7 

48 
FERNCLIFF APTS. N. 

4 4 
JEFFERSON & 
12 6 
JEFFERSON & 

6 15 
BRENDLES 

10 121 
CHURCH 
15 167 
WELLER 
14 178 

11 8: 0: 0 7:55:0 -5:0 
5 5.92 21: 0 16.91 

11 8:21: 0 8: 19: 0 - 2: 0 
6 5.34 24: 0 13.35 

8 8:45: 0 8: 40: 0 - 5: 0 
8 5.57 23: 0 14.53 

8 9: 8: 0 9:5:0 -3:0 
5 1.41 6 :30 12 .98 

14 9:14:30 9:12: 0 - 2:30 
11 3.15 17:15 10.95 

5 9:31:45 9:25: 0 - 6:45 

STOPI STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP I STOPS DIST TIME SPEED 

1 BRENDLES 5 9:31:45 9:25: 0 - 6:45 
7 2 12 33 6 5.92 21:30 16.53 

48 JEFFERSON & CHURCH 10 9:53:15 9:50: 0 - 3:15 
8 6 14 59 9 5.52 21:30 15.40 

104 FERNCLIFF APTS. N. 12 10:14:45 10:10: 0 - 4:45 
22 13 21 151 15 5.42 23:15 13.99 

162 JEFFERSON & CHURCH 21 10:38: 0 10:35: 0 - 3: 0 
2 6 23 163 3 1.38 7:30 11.06 

178 JEFFERSON & WELLER 17 10:45:30 10:42: 0 - 3:30 
7 10 17 178 7 3.15 15:45 12.02 

RR P. NTH. P. .C: , 4 

Appendix J. Timepoint Profile Reports 201 



STOPI STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENOLES 14 11: 1:15 10:55: 0 - 6:15 
2 2 16 16 5 5.92 22: 0 16.15 

48 JEFFERSON & CHURCH 14 11:23:15 11:20: 0 - 3:15 
9 9 19 57 7 2.14 10:45 11.94 

68 11th & STAUNTON 14 11: 34: 0 11:28: 0 - 6: 0 
2 3 14 68 8 3.38 14: 0 14.49 

104 FERNCLIFF APTS. N. 13 11:48: 0 11:40: 0 - 8: 0 
4 5 14 105 7 5.41 23:30 13 .81 

162 JEFFERSON & CHURCH 12 12:11:30 12:10: 0 - 1:30 
6 8 14 201 9 4.54 24: 0 11.35 

1 BRENDLES 10 12:35:30 12:30: 0 - 5:30 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENDLES 10 12:35:30 12:30: 0 - 5:30 
8 2 16 33 8 3.31 16: 0 12.43 

34 ROANOKE MEMORIAL (1) 16 12:51:30 12:45: 0 - 6:30 
4 8 18 44 4 2.61 10:15 15.31 

48 JEFFERSON & CHURCH 12 13: 1:45 12:55: 0 - 6:45 
18 20 14 50 23 10.92 44:30 14.73 

162 JEFFERSON & CHURCH 10 13:46:15 13:40: 0 - 6:15 
1 2 11 164 3 1.38 5:30 15.10 

178 JEFFERSON & WELLER 9 13:51:45 13:47: 0 - 4;45 
6 7 10 206 8 3.15 13 :30 14.00 

1 BRENDLES 8 14: 5:15 14: 0: 0 - 5:15 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENDLES 8 14: 5:15 14: 0: 0 - 5:15 
13 0 21 34 9 3.31 14: 0 14.18 

34 ROANOKE MEMORIAL (1) 21 14:19:15 14: 15: 0 - 4:15 
3 7 21 34 2 2.62 10:30 14.96 

48 JEFFERSON & CHURCH 17 14:29:45 14:25: 0 - 4:45 
10 18 19 50 15 5.51 24:45 13 .37 

104 FERNCLIFF APTS. N. 9 14:54:30 14:45: 0 - 9:30 
14 13 13 105 14 5.42 25:15 12.88 

162 JEFFERSON & CHURCH 10 15:19:45 15:15: 0 - 4:45 
12 11 12 164 11 4.54 24:30 11.11 

1 BRENDLES 11 15:44:15 15:40: 0 - 4:15 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENDLES 11 15:44:15 15:40: 0 - 4:15 
16 2 25 34 9 3.31 14 :30 13.68 

34 ROANOKE MEMORIAL (1) 25 15:58:45 15:55: 0 - 3:45 
2 11 25 34 3 2.62 11:15 13.97 

48 JEFFERSON & CHURCH 16 16:10: 0 16: 5: 0 - 5: 0 
7 15 16 48 13 5.52 23 :45 13.94 

104 FERNCLIFF APTS. N. 8 16:33:45 16:24:45 - 9: 0 
8 9 11 107 11 5.41 23: 0 14.11 

162 JEFFERSON, CHURCH 7 16:56:45 16:50: 0 - 6:45 
7 4 10 l 11 4.53 21: 0 12 .9 5 
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1 BRENDLES 10 17:17:45 17:10: 0 - 7:45 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD l'IAXSTOP t STOPS DIST TIME SPEED 

l BRENDLES 10 17:17:45 17:10: 0 - 7:45 
2 0 12 34 3 3.31 11: 0 18.05 

34 ROANOKE MEMORIAL (1) 12 17:28:45 17:25: 0 - 3:45 
4 2 15 46 3 2.62 9:30 16.52 

48 JEFFERSON & CHURCH 14 17:38:15 17:35: 0 - 3:15 
4 9 17 52 11 5.51 21:30 15.37 

104 FERNCLIFF APTS. N. 9 17:59:45 17:55: 0 - 4:45 
3 2 10 126 6 5.40 23:30 13. 77 

162 JEFFERSON & CHURCH 10 18:23:15 18:20: 0 - 3:15 
5 3 15 164 4 1.40 7: 0 11.99 

178 JEFFERSON & WELLER 12 18:30:15 18:27: 0 - 3:15 
3 3 12 178 6 3.16 12:30 15.16 

1 BRENDLES 12 18:42:45 18:40: 0 - 2:45 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENDLES 12 18:42:45 18:40: 0 - 2:45 
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ROANOKE VALLEY METRO TIME POINT PROFILE REPORT PREPARED 08-25-1986 
BLOCK t 17 ROUTE t l COVE ROAD - PROSPECT HILLS 7-25-86 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

68 11 th & STAUNTON l 6: 4:15 5:58: 0 - 6:15 
8 2 7 126 9 6.88 20:30 20.12 

142 ORANGE & 10 th 7 6:24:45 6:22: 0 - 2:45 
12 2 17 162 7 l.94 14: 0 8.33 

162 JEFFERSON & CBORCB 17 6:38:45 6:35: 0 - 3:45 
2 6 17 162 4 1.38 5: 0 16.54 

178 JEFFERSON & WELLER 13 6:43:45 6:42: 0 - 1:45 
3 6 14 190 7 2.93 20:30 8 .59 

1 BRENDLES 10 7: 4:15 7: 0: 0 - 4:15 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENDLES 10 7: 4:15 7: 0: 0 - 4:15 
5 3 13 32 7 5.93 20:45 17.15 

48 JEFFERSON & CHURCH 12 7:25: 0 7:20: 0 - 5: 0 
4 2 15 101 9 5.52 19:15 17.19 

104 FERNCLIFF APTS. N. 14 7:44:15 7:40: 0 - 4:15 
15 l 28 142 11 3.50 13: 0 16.13 

142 ORANGE & 10th 28 7:57:15 7:52: 0 - 5:15 
13 3 38 162 9 1.94 11 :30 10.11 

162 JEFFERSON & CBORCB 38 8: 8: 45 8: 4: 0 - (:45 
l 3 39 164 4 1.38 5: 0 16.59 

178 JEFFERSON & WELLER 36 8:13:45 8:12: 0 - 1:45 
0 19 36 178 15 2.93 21: 0 8.38 

l BRENDLES 17 8:34:45 8:25: 0 - 9:45 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

l BRENDLES 17 8:34:45 8:25: 0 - 9:45 
8 4 23 41 7 5.92 19: 0 18.69 

48 JEFFERSON & CHURCH 21 8:53:45 8:50: 0 - 3:45 
6 7 22 49 12 5.52 20:30 16.15 

104 FERNCLIFF APTS. N. 20 9:14:15 9:10: 0 - 4:15 
8 2 26 142 9 3.48 12:45 16.36 

142 ORANGE & 10th 26 9:27: 0 9:22: 0 - 5: 0 
13 13 26 142 4 l.94 10: 0 11.62 

162 JEFFERSON & CHURCH 26 9:37: 0 9:35: 0 - 2: 0 
1 19 26 162 14 4.55 21: 0 12.99 

l BRENDLES 8 9:58: 0 9:55: 0 - 3: 0 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENDLES 8 9:58: 0 9:55: 0 - 3: 0 
4 5 11 39 9 5.92 24:45 14.36 

48 JEFFERSON & CHURCH 7 10:22:45 10:20: 0 - 2:45 
7 4 12 61 10 5.51 21: 0 15.75 

104 FERNCLIFF APTS. N. 10 10:43:45 10:40: 0 - 3:45 
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4 11 29 34 5 2.63 10:15 .I.!). jl:j 
48 JEFFERSON & CHURCH 22 16:32:15 16:24:45 - 7:30 

19 27 22 48 23 10.91 44:45 14 .63 
162 JEFFERSON & CHURCH 14 17:17: 0 17:10: 0 - 7: 0 

7 9 17 166 11 4.56 29:30 9.27 
1 BRENDLES 12 17:46:30 17:40: 0 - 6:30 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENDLES 12 17:46:30 17:40: 0 - 6:30 
2 1 13 34 3 3.31 11 :15 17.64 

34 ROANOKE MEMORIAL (1) 13 17:57:45 17:55: 0 - 2:45 
3 2 14 48 4 2.62 10:15 15.35 

48 JEFFERSON & CHURCH 14 18: 8: 0 18: 5: 0 - 3: 0 

Appendix J. Timepoint Profile Reports 205 



14 9 17 151 13 5.41 23:45 13.68 
162 JEFFERSON & CHURCH 15 11: 7:30 11: 5: 0 - 2:30 1 3 15 162 3 1.40 5:45 14.57 
178 JEFFERSON & WELLER 13 11:13:15 11:12: 0 - 1:15 

3 8 13 178 6 3.15 14:30 13.04 
1 BRENDLES 8 11:27:45 11:25: 0 - 2:45 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENDLES 8 11:27:45 11:25: 0 - 2:45 
6 5 13 40 8 5.93 26:45 13 .2 9 

48 JEFFERSON & CHURCH 9 11:54:30 11:50: 0 - 4:30 
10 12 14 so 12 5.52 23:30 14.08 

104 FERNCLIFF APTS. N. 7 12:18: 0 12:10: 0 - 8: 0 
8 5 10 162 6 5.41 24: 0 13.54 

162 JEFFERSON & CHURCH 10 12:42: 0 12:40: 0 - 2: 0 
3 1 13 169 3 1.39 6: 0 13 .89 

178 JEFFERSON & WELLER 12 12:48: 0 12:47: 0 - l: 0 
6 8 12 178 9 3.16 15:15 12.42 

l BRENDLES 10 13: 3:15 13: 0: 0 - 3:15 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENDLES 10 13: 3:15 13: 0: 0 - 3:15 
2 4 11 24 6 5.93 23:15 15 .30 

48 JEFFERSON & CHURCH 8 13:26:30 13 :25: 0 - 1:30 
6 11 10 74 12 5.51 21:15 15.55 

104 FERNCLIFF APTS. N. 3 13:47:45 13:45: 0 - 2:45 
8 7 7 132 12 5.41 24:15 13.39 

162 JEFFERSON & CHURCH 4 14:12: 0 14:10: 0 - 2: 0 
7 8 6 167 5 1.38 10: 0 8 .31 

178 JEFFERSON & WELLER 3 14:22: 0 14:17: 0 - 5: 0 
6 4 6 1 9 3.16 15:45 12.03 

l BRENDLES 6 14:37:45 14:30: 0 - 7:45 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

l BRENDLES 6 14:37:45 14:30: 0 - 7:45 
7 1 12 34 6 3.31 14: 0 14.19 

34 ROANOKE MEMORIAL ( 1) 12 14:51:45 14 :45: 0 - 6:45 
3 10 13 38 2 2.63 8:45 18.02 

48 JEFFERSON & CHURCH 5 15: 0:30 14: 55: 0 - 5:30 
24 17 12 162 25 10.92 43:45 14.98 

162 JEFFERSON & CHURCH 12 15:44:15 15:40: 0 - 4:15 
5 5 15 167 6 1.35 9: 0 8.99 

178 JEFFERSON & WELLER 12 15:53:15 15:47: 0 - 6:15 
10 8 14 1 7 3.19 13:45 13.94 

1 BRENDLES 14 16: 7: 0 16: 0: 0 - 7: 0 

STOPt STOP NAME LOAD DEPART SCHED DEV 
ONS OFFS MAXLOAD MAXSTOP t STOPS DIST TIME SPEED 

1 BRENDLES 14 16: 7: 0 16: 0: 0 - 7: 0 
16 1 29 34 9 3.31 15: 0 13.25 

34 ROANOKE MEMORIAL (1) 29 16:22: 0 16:15: 0 - 7: 0 
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APPENDIX K. SECTION 15 DAILY REPORTS 

ROANOKE VALLEY METRO SECTION 15 DAILY REPORT PREPARED 08-25-1986 
ROUTE I 1 COVE RD./PROSPECT HILLS THURSDAY 7-17-86 
BUS I 194 SEATED CAPACITY 42 TOTAL CAPACITY 66 

WEEKDAY WEEKEND 
TIME PERIOD AM PEAK MIDDAY PM PEAK NIGHT SATURDAY SUNDAY 

Passengers Boarded 9 126 66 0 0 0 
Passengers On Board 32 1664 950 0 0 0 
Bus Trip Distance 11 64 43 0 0 0 
Passenger Miles 32 872 509 0 0 0 
Bus Trip Time 47 283 178 0 0 0 
Passenger Minutes 31 948 527 0 0 0 
Capacity Miles 755 4236 2823 0 0 0 
Seat Miles 480 2696 1796 0 0 0 
Trips in Sample 1 6 4 0 0 0 

SAMPLE AVERAGES 
Unlinked Pass/Trip 9 21 17 0 0 0 
Pass. Miles/Trip 32 145 127 0 0 0 
Unl. Pass. Trip Time 31 158 132 0 0 0 

Appendix K. Section 15 Daily Reports 207 



ROANOKE VALLEY METRO SECTION 15 DAILY REPORT PREPARED 08-25-1986 
ROUTE t l COVE RD./PROSPECT HILLS FRIDAY 7-25-86 
BUS t 194 SEATED CAPACITY 42 TOTAL CAPACITY 66 

WEEKDAY WEEKEND 
TIME PERIOD AM PEAK MIDDAY PM PEAK NIGHT SATURDAY SUNDAY 

Passengers Boarded 22 112 0 0 0 0 
Passengers On Board 605 1653 0 0 0 0 
Bus Trip Distance 23 74 0 0 0 0 
Passenger Miles 377 798 0 0 0 0 
Bus Trip Time 98 321 0 0 0 0 
Passenger Minutes 396 849 0 0 0 0 
Capacity Miles 1511 4894 0 0 0 0 
Seat Miles 961 3114 0 0 0 0 
Trips in Sample 2 7 0 0 0 0 

SAMPLE AVERAGES 
Unlinked Pass/Trip 11 16 0 0 0 0 
Pass. Miles/Trip 188 114 0 0 0 0 
Unl. Pass. Trip Time 198 121 0 0 0 0 
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APPENDIX L. SECTION 15 ANNUAL REPORTS 

ROANOKE VALLEY METRO SECTION 15 ANNUAL REPORT PREPARED 08-25-1986 
TRANSIT ID 3007 NON-RAIL MODES MODE MB 
FISCAL YEAR END 6/30/86 FORM 406A LEVEL R 

TIME PERIOD AM PEAK MIDDAY PM PEAK NIGHT SATDAY SUNDAY TOTAL 

Passengers Boarded 9 126 66 0 0 0 201 
Pass. On Board 32 1664 950 0 0 0 2646 
Bus Trip Distance 11 64 43 0 0 0 118 
Passenger Miles 32 872 509 0 0 0 1414 
Bus Trip Time 47 283 178 0 0 0 509 
Passenger Minutes 31 948 527 0 0 0 1506 
Capacity Miles 755 4236 2823 0 0 0 7814 
Seat Miles 480 2696 1796 0 0 0 4972 
Trips in Sample 1 6 4 0 0 0 11 
Total Trips 500 900 200 0 800 0 2400 

SAMPLE lWF.~AGES 
Unl. Pass./Trip 9 21 17 0 0 0 47 
Pass. Miles/Trip 32 145 127 0 0 0 305 
Unl Pass Trip Time 31 158 132 0 0 0 321 

ANNUAL TOTALS 
Unl. Pass. Trips 4500 18900 3300 0 0 0 26700 
Pa,;;senger Miles 16122 130832 25454 0 0 0 1724()~ 
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ROANOKE VALLEY METRO SECTION 15 ANNUAL REPORT PREPARED 08-25-1986 
TRANSIT ID 3007 NON-RAIL MODES MODE MB 
FISCAL YEAR END 6/30/86 FORM 406A LEVEL R 

TIME PERIOD AM PEAK MIDDAY PM PEAK NIGHT SATDAY SUNDAY TOTAL 

Passengers Boarded 31 238 66 0 0 0 335 
P/\SS. On Board 637 3317 950 0 0 0 4904 
Bus Trip Distance 34 138 43 0 0 0 215 
Passenger Miles 409 1670 509 0 0 0 2589 
Bus Trip Time 146 605 178 0 0 0 928 
Passenger Minutes 427 1797 527 0 0 0 2751 
Capacity Miles 2265 9130 2823 0 0 0 14218 
Seat Miles 1442 5810 1796 0 0 0 9048 
Trips in Sample 3 13 4 0 0 0 20 
Total Trips 500 900 200 0 800 0 2400 

SAMPLE AVERAGES 
Unl. Pass./Trip 10 18 17 0 0 0 45 
Pass. Miles/Trip 136 128 127 0 0 0 39 2 
Unl Pass Trip Time 142 138 132 0 0 0 412 

ANNUAL TOTALS 
Unl. Pass. Trips 5167 16477 3300 0 0 0 24944 
Passenger Miles 68197 115642 25454 0 0 0 209293 
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