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Use of SUPERCALC to Compile and Report
Statistics in Public Transportation

ROBERT CHAPLEAU and KARSTEN G. BAASS

ABSTRACT

The aim of this paper is to demonstrate the
usefulness of commerclally developed and
widely available software for solving prob-
lems of data analysis and statistical evalu-
ation in transportation planning and opera-
tions. As an example, SUPERCALC, developed
by Sorcim Corporation, is applied to the
study of public transportation usage. The
problem~-solving illustration is composed of
three parts: The first part involves the
design of a basic worksheet (template), the
second demonstrates the definition of a bus
line and the preparation of a field sheet,
and the third describes the compilation of
observed data and the preparation of final
and intermediate reports. The sample appli-
cation shows that fairly difficult problems,
which formerly would have required a main-
frame computer and specialized knowledge of
computer programming, can now be handled by
this wuser-friendly and easily understood
software. The application described was im-
plemented on an Osborne 1 (64K) computer, a
typical modern microcomputer. The low cost
of this and similar microcomputers makes
them particularly appealing for small, me-
dium, and even larger transportation
agencies.

Microcomputers are penetrating more and more into
our everyday lives. Because of their personal char-
acter and ready availability they have initiated a
revolution in our calculation habits similar to the
one brought about by electronic calculators, This
development is only beginning and, as Simkowitz and
Manheim (1) suggest, ways of perceiving and solving
problems may change completely because of the capa-
bilities of these machines.

Development has been so rapid that software
availability lags, and many of the newly developed
programs for microcomputers still follow the old
mainframe computer approach to programming without
using the unique capabilities of the microcomputer
to their fullest extent.

One of the advantages of the microcomputer is the
availability of powerful commercial software devel-
oped for general applications such as wordprocessing
programs (such as WORDSTAR) , data management systems
(such as DBASE II), and finally programs for han-
dling numbers and complex mathematical equations
(such as VISICALC or SUPERCALC and so on). These
will be called "CALCs" in the remainder of this
paper.

This latter type of software opens up enormous
possibilities to the engineer working on the plan-
ning and operation of transportation systems because
it does not require any specialized knowledge of
programming languages but works somewhat 1like an
enhanced electronic calculator., It allows the ana-

lyst to design field sheets, to compile data, and to
produce reports easily and in an extremely user-
friendly way. The concepts behind VISICALC,
SUPERCALC, and the other CALCs are much the same and
SUPERCALC (2) is used in this illustration. Some
introductory explanations are necessary in order to
understand the basics of this program., Its useful-
ness in transportation will then be illustrated by
an application.

THE CALC PROGRAM

The memory of the microcomputer is subdivided into a
worksheet or spreadsheet similar to a matrix with 63
columns and 254 rows. Bach of these cells can con-
tain data, complicated formulas, or alphanumeric
information, or it can be used for graphic output.
The width of the columns can be varied if necessary.
Figure 1 shows an example of a worksheet.

B OB O N IR -

¢l Fora=SQRT (A1 #A1+B1#81)

FIGURE 1 Simple problem solved by
SUPERCALC.

For example, to calculate the length of the hy-
potenuse of a triangle whose two other sides are
known, the formula SQRT(Al*Al + B1l*Bl) is entered
into cell Cl. The program then calculates the re-
sults for all possible values put into cells Al and
Bl and shows the result in cell Cl. The formula is
not displayed in cell Cl but is stored and can be
displayed by putting the cursor under cell Cl. The
formula will then be displayed at the bottom of the
worksheet as shown in Figure 1. The result of the
calculation in cell Cl can then be used for other
calculations in other cells.

The ability to handle alphanumeric data enables
titles and row and column headings to be written on
the worksheet so the results can be presented in an
appealing way. The analyst designs a worksheet in
the same way that work would be done manually on a
sheet of paper and no programming knowledge is nec-
essary. Yet the program ensures efficient and rapid
work. In many circumstances, this approach is supe-
rior to and much faster than the classical program-
ming approach, as will be illustrated later.

A number of interactive commands allow data
entry, and the updating, editing, saving, and print-
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ing of data and formulas in an extremely simple and

user-friendly way. Some of these commands [see
Osborne user's guide (2) or equivalent] include
- Data Commands
/Edit: Transfers cell contents to
entry line for editing.
/Format: Specifies format for a given

portion of the worksheet.
- Worksheet adjustment commands

/Delete: Erases data from a specified
column or row.

/Insert: Inserts an empty column or row.

/Move: Relocates a column or a row of
data.

/Copy: Duplicates data from source
row or column to destination.

/Replicate: Replicates source until speci-
fied range is filled.

/Title: Provides method for fixing
titles.

- File manipulation

/Load: Loads and displays part or all
of a disk file.

/Save: Stores data from worksheet to
disk.

/Output: Prints results to printer or
disk.

- General commands

/2ap: Clears the entire worksheet of
data.

/Quits Exits from SUPERCALC.

The copy and replicate commands deserve special
mention because they are particularly useful in mul-
tiplying data in the worksheet. The format command,
which can be used to design a field sheet or final
report, is also helpful.

APPLICATION OF CALC IN PUBLIC TRANSPORTATION

The principal aim of this paper is to illustrate an
elegant and efficient way to solve some of the
everyday problems encountered by the transit planner
without using any heavy computer hardware.
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The particular usefulness of the microcomputer
lies in its interactive capability. The computer
operator, programmer, and analyst are all one person
in this enviromment reuniting the functions of de-
sign, calculation, and analysis that are essential
in all engineering applications and that have been
separated since the introduction of the mainframe
computer. The feedback among data, program, and re-
sults is instantaneous and thus facilitates the en-
gineer's work in design and daily operations, free-
ing him from dependence on computer programs and
computer specialists.

Consider, as an cxample, the problem of transit
route performance analysis and, especially, rider-
ship reporting. Many programs exist in this field as
is documented in the Software Source book of Micro-
computers in Transportation (3), but these are
mainly programs written in BASIC or similar program-
ming languages.

Procedures for the study of public transportation
use (4) are well known. There are several activities
related to these studies:

- Definition of bus lines with lists of stops and
the distances between them;

- Data acquisition on board transit vehicles by
an observer; and

— Compilation for a given time period of statis-
tics such as time series distribution, maximum
load point, and passenger-kilometers.

In a traditional computer environment at least
three procedures would have to be programmed: (a)
update of the file of bus routes (stops, speeds, and
so forth); (b) data acquisition, verification, and
validation; and (c) preparation of the report.

In the microcomputer environment a similar design
can be used, which is much simplified by the use of
CALC. The procedure has four levels:

1. General design of the spreadsheet data struc-
ture and analysis, together with the design of a
field sheet for this particular problem.

2, Preparation of the field sheet for the par-
ticular transit line to be studied. This sheet can
be used by the observer on the bus. The sample sheet

L AL L CHL DI ELL FIL G HIE T J0 D LI AAE N0l PHEQINRI I 81 TH un v
PUBLIC TRANSPORTATION USAGE R. Chapleau 11
——axasple of cospilation—— §:
t| LINE:] DATE: TEMP: CAP.: T8 4l
H| I DAY: 5]
] tun = |
TITOTAL NUMBER dir = 71
81 OF RNS = 1 DIST. TIE start= CUMULATIVE Bl
91 M. BUS (km)  (ain.) PASSENGERS Tasan P pass pass  SPEED 91 MNo.BUS N 10 20 30 40 S0 &0 70 80
:l‘)! r. cbs. ON OFF (sin) OFF IN ks ain theor. obs. }Ill} STOP BOARD
121 | 0 0 0 i HHHE 12) 1 0
131 2 0 0 0 0 0 OERROR ERROR 131 2 0
14 3 0 0 0 0 0 DERROR ERROR 141 3 0
15 4 0 0 0 DERROR ERROR 15! 4 0
16 5 0 ROR E 161 5 ]
171 ) ] DERROR ERROR 17! 4 0
181 1 0 RROR E 181 7 0
191 8 0 RROR 191 8 0
01 9 0 DERROR ERROR 201 9 0
2 10 0 OERROR ERROR 211 10 0
2 11 0 ROR 21 1 0
23 12 0 OERROR ERROR 23| 12 0
24 13 0 ROR El 24| 13 Q
b 14 0 RROR ERROR 251 14 0
25 15 0 DERROR ERROR 261 15 0
2 16 0 0 OERROR 211 14 0
2t 17 0 0 OERROR ERROR 281 17 0
2 18 0 1] 0 DERROR ERROR 291 18 0
0 19 0 0 0 OERROR ERROR 301 19 0
g%: 2 0 0 0 DERROR ERROR %‘l 20 0
1
I TOTAL®® %+ 0 0 1] 0 0 0 0
34 on  off ON  OFF IN max

I
3516L08AL INDLCATORS:
351 # ka /pass = ERROR
an # pin/pass = ERROR
38l sepatio v/c = ERROR

FIGURE 2 Basic worksheet.



Chapleau and Baass

presented here follows closely the one used by the
Montreal Urban Community Transit Commission.

3. Data entry on the field sheet and input of
data to the microcomputer.

4. Preparation of intermediate and final reports.

DESIGN OF THE BASIC WORKSHEET

The practical illustration is based on an example
with 20 bus stops, but CALC allows the number of
stops to be modified easily (up to 254 if the memory
of the microcomputer is large enough) by inserting
new stops or deleting existing ones.

At the beginning of the design procedure, the
kind of report to be produced in terms of format and
graphic or written output must be defined. In the
example the following information was required:

- All information contained on the basic field
sheet such as line number, weather conditions,
capacity of the bus, and time of departure of
the run;

- Number of each bus stop, its name and location;

- Cumulative distance of each bus stop from the
starting point;
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- Cumulative time of arrival at each bus stop; and
- Number of boarding and alighting passengers.

The final report should contain cumulative calcu-
lations for a chosen period of the day: for example,
velumes of boarding and alighting passengers, the
maximum point load, and a graphic display of the
passenger load profile for one or more bus runs. The
report should also identify by an asterisk those
links, between two stops, on which the theoretical
average overall travel time differs by more than 1
min from the observed time. Several global indica-
tors of performance such as overall travel speed,
passenger-kilometers, and volume-to-capacity ratio
should also be given on the report sheet.

When this basic worksheet has been designed, it
can be saved on a disk file and used for any bus
line to be studied. The basic worksheet is shown in
Figure 2. Rows 1 to 11 essentially contain titles
and headings for the report and the field sheet. The
actual calculations are done in columns J to V over
rows 12 to 31 using data that are contained in col-
umns C to I over rows 12 to 31, The formulas intro-
duced into the worksheet are shown in Figure 3, They
are not displayed on the worksheet and are repro-

Illltl!.llllll".ll L] ] n J " L} ]
1IRBLIC TRANSPORTATION USAGE R. Chapleau
2|——exasple of nmpmtion——
41 LINEs]  DATE: or: AP 15
H| 1 DAY
I un =
ITOTAL NUFBER dir =
| OFRNS = 4  OIST. TIE  starts
" . BUS (ka) (min.) PASSENGERS Mean Travel Tise
}lt)! §TOP r. obs. Boarding Alighting {ain)
11 J124 (D&-1)+612) /08 lF(MSUlHﬂ))ﬂ. W0
131 M2+ (J13¢(D8~1)+613) /08 IF(ABS(J13-F13))1,1,00
141 M3 (J140(D8~1)+614) /D8 1F(ABS(J14-F16201,1,0)
151 MiH J156(08-1)4615)/08 IF(ABS(J5-F15))1,1,0)
I A&+t (J469(DB~1)4616) /D8 1F(ABS(JI&-F15)01,1,00
| AbH JETR(D8~1)4617) /08 IF(ABS(J17T-F1T),1,00
181 MTH (J189(D8-1)+618) /08 1F(ABS(J18-F18)1,1,0)
191 Mo 199 (D8-1)4619) /08 IF (ABSTJIF-F19)1,1,0)
gl M (D8-1)+620)/08 IF (ABS(J20-F20001,1,0)
| A0 muw 14621)/08 IF(MS(JZI-F?H)‘ o0
| A1 (J220(D8~1)4622)/08 IF M,1,0
2B A4 JZ3¢(D8-1)+623)/08 F(ABS(JIS‘FZB H1,0
21 A3 J24%(08~1)+624) /08 1F(ABS(J24-F24)31,1,0)
51 k2 JBHH(D8-1)4625) /08 IFCABS(IZS-F25))1,1,0)
261 AZSH J26% (08-1)4626) /08 1F (ABS(J26~F26)1,1,0)
211 K JZT(D8-1)+627) /08 IF(ABS(J27-F2N)1,1,0)
281 A1 J28¢(08~1)+628) /08 1F (ABS(J28-F28))1,1,0)
21 k2t J294(D8~1)+629) /08 IF (ABS(J29-F29))1,1,0)
30| A4 J30% (D3~1)+630)/D8 1F (ABS(J30-F30))1,1,0)
%2 30+ (J312(03-1)+631) /08 1F (ABS(J31-F31))1,1,0)
k<] TOTAL®s & s M(H‘IZ H31) SLH(HZ 131
| rding Alighting
F516.00AL INDICATORS:
3l # kn Ipau = 033/L33
an & ain/pas /L33
381 Hl‘lﬂo v.’c = OBI(M!H“HAX(EQ\EM)!
"I L n ] 1" ] n 0 il P " Q I R 1
21
3|
§!
i
BICUMULATIVE CALCULATIONS
PASSENGERS . SPEEDS
101 Boarding Alighting  Occupancy Passenger ks Passenger sin theoretical obsecved
121 L124H12 M2+112 L12-M12 fhae e " 0800
131 L1343 M13+113 LI3-M3aM2  N2e(E13-E12) MZI(FL'S‘F!Z) (E13-E12)/(F13-F12) 980, (E13-E12)/¢J13-J12)%60,
141 L14+H14 M4+114 L14-Mi44N13 RIZe(E14-E13) NI30(F14-F13) (E15-E13)/(F16-F13)960. (E14-E13)/(J14-113)#80.
151 L15+H1S Mi5+115 LIS-MISHNLS  NIAR(E1S-E14) NIGe(F15-F14) (E1S-E14)/(F1S-F14)980. (E15-E14)/(J15-J14)e80,
161 L1646 Mb+116 L16-MANIS  MISHELS-E1S) NIS®(F16-F15) (E16-E15)/(F15-F15)940, (E1&-E15)/(J14-J15)960.
171 L17+417 M2+147 LA7-H174N16  NIGO(E1T-ELE) NG (F17-F16) (E17-E16)/(F17-F16)980, (E17-E16)/(J17-J14)#80,
181 L18+H18 M18+118 L1B-MBM17 NIT#(E1B-E1T) RITo(F18-F17) (E1B-E17)/(F18-F17)%80, (E18-E17)/(J18-J17)960.
191 L19+H19 194119 L19-N19+N18  N{B(E19-E18) NiBe(F19-F18) (EY9-E18)/(F19-F18)v6D. (E19-E18)/(J19-J18)%é0,
21 N20+120 L20-N204N19  N19#(E20-E19) H{9#(F20-F19) (E20-E19)/(F20-F19) 40, (E20-E19)/(J20-119)340,
21 L21421 M1 +124 L21-H214N20 N2Ow(E21-E20) N20e(F21-F20) (E21-E20)/(F21-F20)#60, (E21-E20)/(J21-J20)460,
21 22 M22¢122 L22-N224N21  N21#(E22-E21) NAS(F22-F21) (E22-E21)/(F22-F21)#80, (E22-E21)/(J22-J21)%60,
231 L2323 M23+123 L23-M23N22 NZ2W(E23-E22) N22#(F23-F22) (E23-E22)/(F23-F22)%k0. (E23-€22)/(J23-)22)%40,
2h| L24¥H26 H24+[24 L24-H244N23  N23#(E24-E23) N23¢(F24-FZ3) (E24-E23)/(F24-F23)60, (E24~E23)/(J24~J23)440,
251 L5+HS N25+125 L2S-HIS4NZ5  N24R(E25-E26) N24w(F25-F24) (E25-E24)/(F25-F24)%40, (E25-E24)/(325-124)%80,
26! L2b+H26 M26+125 L26-M26+N0S  N2S#(E24-E25) NXS#(F26-F25) (E25-E25)/(F26-F25)ebl), (E26-EIS)/(J26-)25) 46D,
L27+H27 H27+127 L27-H27+N2b  N2bR(EZ7-E26) N2OW(F27-F26) (E27-E26)/(F27-F2b)eed. ( 6) 1 (J27-)25) 080,
?ll 128+H28 M28+128 L2B-M284N27 N27#(E28-E27) N274(F28-F27) (E28-E27)/(F28-F27)e40, (E28-E27)/(J28-127)%40.
291 L2329 M29+129 L29-M29+N28 mbl(EE-E?M N?&HF??-F?O) (E29-EZ8)/ (F29-F28) %80, ( 2‘?—52&1!(.12?-'128)'60.
301 LI0+H30 M30+130 L30-N30+N29 #(EID-E29) NZ9#(F30-F29) (E30-EZ9)/(F30-F29)#50, (E30-E29)/(130-129)%40,
lﬂ L31+431 114131 L3131 4030 'GGI(B‘I-BW HJD'(F‘!-FSO) (E31-€30)/ (F31-F30) 860, (E31-E30)/(J31-J30) 040,

33! SMIL12:L31) SLH(PHZ:HB‘D MAX(N12:N31) SUM(012:031) SUM(P12:P31)
31 Boardi Alighting Max on board

FIGURE 3 Formulas stored in basic worksheet.

"
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duced here for explanatory purposes only. The ERROR
messages in Figure 2 are normal because the program
calculates, with the help of the formula of Figure
3, speeds and global indicators using times and dis-
tances. which are preosently zero. CanC will produce
meaningful values only when numbers are introduced
into areas Cl to I120.

To understand the formulas, consider the number
of passengers on the bus in column N of Figure 3 at
the third bus stop. The number of boarding passen-
gers corresponds to the current contents of cell Ll14
plus the contents of cell H14, which contains the
number of passengers boarding and counted by the ob-
server. Occupancy is calculated in column N as the
difference between the number of boarding and
alighting passengers plus those who are already in
the bus from the preceding stop. The references to
the cells can be interpreted as the indices of a
matrix. One of the most useful characteristics of
CALC is that all indices are automatically changed
if a row (i.e., a bus stop) is deleted or inserted,
S0 the worksheet can truly be used for any bus line
with any number of stops.

FIELD SHEET

Using this basic design, a field sheet for a partic-
ular bus line can easily be prepared by saving from
Figure 2 only columns A to I over rows 1 to 31 on a
disk file. Adding the necessary information on bus
stops such as location, distance, and travel times
defines the field sheet shown in Figure 4. If sepa-
ration lines are inserted, this sheet can be used
directly on the bus (Figure 5).

L AL L CHL DY ELL FIL 61 HII LI
11PUBLIC TRANSPORTATION USAGE R. Chapleau
2|——exanple of coepilation——

4| LINE:I DATE: TEMP: CAP, 3 0
5l 81 1 DAY

&l run =
TITOTAL NUMBER dir =
8) OF RUNS = 1 DIST, TIME start=
91 MNo. BUS (km)  (min.) PASSENGERS

}(115 STOP theor. obs. ON OFF
1

121 1 ST-JOMN 0 a

131 2 HALIFAX 82 2.5

141 3 SIDNEY 1.79 b1

151 4 CHARLOTTE 2,45 8.7

161 5 SOURIS 3.6 1.4

171 & MONCTON .82 14,3

181 7 FREDERICTON 5.74 17.9

191 8 BEC 2.1

201 9 SHERBROOKE  7.95 23.3

211 10 MONTREAL 8.81 26.5

221 11 OTTAWA 10.42 29.7

231 12 TORONTO 11.36 32.1

241 13 LONDON 12,4 34.2

51 14 WINNIPEG 13.46 38.3

241 15 REGINA 14,1 41.6

211 14 E ON 15,08 45.2

281 17 CALGARY 14.37 48,7

28| 18 VICTORIA 14.88 52.6

301 19 VANCOWER  17.55 54.9

M1 20 YELLOWNIFE 18 &0

FIGURE 4 Field sheed stored on disk file.

OBSERVED DATA

The observed data are introduced directly from the
field sheet into the microcomputer in an interactive
way. In the example there are three runs, BAl, BA2,
and BA3, on bus line 51 shown in Figure 6. The in-
formation is saved on disk file to be loaded later,
if necessary, onto the basic worksheet of Figure 2.

REPORT

If a report is required for run BAl, for example,

Transportation Research Record 994

L AL 1 CIL DI ELL F UG HHIN J UKL LM
11PUBLIC TRANSPORTATION USAGE . Chapleau
g!*—nmle of compilation—--
&I LINE:T DATE: TENP: cAP.: =
S| 51 AV
1] run =
71T0TAL MPBER dir =
Bl OF RNS ¢ 3 start=
ol No.  BUS DIST.  (mim PASSENGERS
}?! STOP (km) theor. obs. N OFF
ga 1 ST-JOHN 0 01 i I |
:g: 2 HALIFAY 82 2.5 I I i
1l 3 sioey 1.9 811 I i |
181 4 CHARLOTIE 245 8.7 | | | |
géi 5 SOURIS 3.60 11.6 | | | I
22l b mowcron 082 16,3 0 | | |
240 7 FREDERLCTON 5.7% 17.9 | | | |
%gi 8 QUEBEC 700 2.4 | | | l
Bl 9 SEmRONE 195 234 | i i I
010 KRN 8.8t 205 | | | |
2l 1 o 10.42 29.7 | | I |
Bl 12 TORNTO 1.3 32.1 ) | | I
gl?n 13 LONDON 1240 3.2 | | | i
gg'i 14 WINNIPEG  13.46 38.3 | | | |
2?! 15 REGINA 1440 41.6 | I : |
{1 1o EWNTON  15.08 45.2 | | | |
31

44} 17 CALGARY 16,37 48.7 | I | |
461 18 VICTORIA 16.88 52.6 | | | |
481 19 VANCOUVER  17.55 54.9 1 | | |
501 20 YELLOWMKNIFE 18.00 &0 | | | |

FIGURE 5 Field sheet used on a bus.

the basic worksheet (Figure 2) is first loaded from
disk file into the memory of the computer and then
the contents of disk file BAl are inserted (using
the command /Load) into this worksheet, which is
equivalent to filling out the cells in columns C to
I and rows 12 to 31. This automatically initiates
the calculations described by the formulas shown in
Figure 3, and this produces the report (Figure 7)
for this run. If an average for the three runs is
required, files BA2 and BA3 are successively loaded
onto the basic worksheet and the final report (Fig-
ure 8) is obtained for the peak hour.

CONCLUSIONS

The application of CALC to the case of transit sur-
veys is efficlent and fast, The worksheet can easily
be adapted to fit all possible transit lines and
titles; column headings and row headings can be mod-
ified as necessary for use by different transit
authorities. The same basic CALC program can be
adapted to other applications in the transit field;
for example, to public transportation speed and
delay studies. There are also many applications in
the traffic engineering field such as spot speed
studies and travel time and delay studies. These
problems, which are extremely labor intensive and
costly to solve, can now be tackled in a more global
way by one person who designs the worksheet, inputs
the data, and obtains the results, thus eliminating
the time-consuming and costly intermediate steps of
programming and analysis by a computer specialist.
The use of readily available and transferable
mass-produced software such as CALC for the solution
of day-to-day problems in transportation operations
and planning is highly recommended, because it is
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mw.lc TRANSPORTATION USAGE R. Chapleau PUBLIC rmsmrm R. Chapleau PUBLIC TRANSPORTATION USAGE
2!—-—*exaple of compilation——— -——gyanple of co-pxlatmn-——- --—-example of compilation
41 LINE:] DATE:1S0483 TEWP: clear CAP.: 75 LINE:I DATE:150683 TEMP: clear (AP.: 75 LINE:1 DATE:150483 TEMP: clear CAP.:
51 51 1 DAY:eonday 54 I DAY:monday 51 DAY:monday
1] run = BA1 run = BA2
TITOTAL NPBER dir =WEST  TOTAL NUMBER dir =WEST TOTAL NUMBER
81 OF RNS = 1 DIST. TIME start=07h00 OF RINS = 2 DIST. TIME start=07h15 OF RUNS =
91 No. BUS (ka)  (min.) PASSENGERS No.  BUS (km)  (min.) PASSENGERS N BUS
}01 STOP theor. obs. ON OFF STOP theor. obs.  ON  OFF
1l
121 1 ST-J g 0 0 1 0 1 8T-J 0 0 0 ] 0 1 ST-JOHN 0 0 0 4 0
131 2 HALIFAX 82 2.5 3 5 2 2 HALIFAX B2 2.5 2 3 1 2 HALIFAX 82 25 3.1 b 0
141 3 SIDREY 1,79 64 & 5 2 3 SIDNEY 1,79 b4 5 5 3 3 SIDNEY T b4 b5 5 0
151 4 CHARLOTTE 2,45 &.7 9 3 3 4 CHARLOTTE 2,45 8.7 10 & 2 4 CHARLOTTI 45 8.7 9.2 1 4
16! 5 SOURIS L6 6 12 4 0 5 SQURIS 36 116 12 3 1 5 SOURIS b 11,6 1448 7 2
i b CTON 4.82 14.3 15 2 & b 4.82 14,3 15.5 0 4 & MONCTON 82 14,3 14,4 1 0
181 7 FREDERICTON 5.74 17.9 18 0 1 7 FREDERICTON 5.74 17.9 19.2 1 0 7 FREDERICTON 5.74 17.9 17.7 i} 0
191 8 (o 7 A4 2 7 2 8 QUEBE 7 244 2.5 8 4 8 QUEPEC 7214 02 4 3
21 9 SHERBROOKE  7.95 23.8 26 12 0 9 SHE 7.95 23.8 24.6 16 2 9 SHERBROOKE 95 238 23 11 4
21 10 HONT 8.8 26,5 27 [} 3 10 MONTREAL 8.81 265 21 5 5 10 MONTREAL 81 265 26 8 2
21 11 OTTAWA 10.42 29.7 3 5 2 11 OTTAWA 10.42 29.7 30.5 4 4 11 OTTAWA 42 9.7 29 3 3
231 12 TORONTO 1.3 321 33 4 Q 12 TORONTO 1.3 324 33 3 0 12 TORONTO 321 324 2 0
26) 13 LONDON 12,6 3%.2 3% 1 1 13 12,4 362 35 2 3 13 LONDON 3.2 3 0 0
Xl 14 WIMIPEE 13,46 383 39 b 0 14 WINNIPEG 13.46 38.3 39.2 8 5 14 WINNIPEG 8.3 39 4 4
261 15 REGINA 144 4.6 42 8 2 15 REGINA 14,1 41.6 43 4 3 15 REGINA 41,6 42 0 3
21 16 EDMONTON 15.08 45.2 45 D 0 16 EOMONTON 15,08 45.2 46 0 5 16 EDMONTON 45.2 45 1 b
281 17 CALGARY 16,37 48,7 48 0 4 17 CALGARY 16.37 48.7 49.5 0 B 17  CALGARY 48,7 48.8 1 9
291 18 VICTORIA 16.88 52.6 51 il 0 18 vtcwiun 16.88 52.6 G4 2 S 18 VICTORIA 52.6 5 0 4
301 19 VANCOUVER  17.5 54,9 5 1 3 19 VANCOUVE 17.55 54,9 57 2 A 19 VANCOUVER 54,9 G 0 18
%: 20 YELLOWKNIFE 18 &0 &0 02 20 VELLOWNIFE 18 60 & 0 2 20 YELLOWKNIFE 0 82 0 1
k] 88 88 % 78 63 83

FIGURE 6 Observations of three bus runs on Line 51.
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4 LlElI DATE: 150683 TEMP: clear CAP.: 75

sl 1 DAY:monday

b1 tun = BA1

TITOTAL NUMBER dir =WEST

8l OF RUNS = 1 DIST. TIE start=07h00 CUNULATIVE

91 No. BUS (kn)  (mipn.) PASSENGERS Tmean PASSENGERS pass pass  SPEED

1!13} STOP theor. abs. ON OFF (ain) OFF IN ka ain theor. obs.
121 1 ST-JOMN 0 0 0 10 0 10 (U |

131 2 HALIFAX 82 2.5 3 S 2 S 2 13 8.2 5 19.68 16,4
141 3 SIDNEY 1.79 64 [} 5 2 5 2 16 12,61 4b.8 16.17 19.4
154 4 CHARLOTTE 2.45 8.7 9 3 3 3 3 16 10,56 #.b 15.23 13.2
161 H RIS 3.6 116 12 4 0 12 3 0 20 18.4 %4237 23
171 & MONCTON 4,82 143 15 2 4 15 2 6 16 4.4 54 2741 2.4
181 7 FREDERICTON 5.74 17.9 18 D 1 18 0 1 15 14,72 57.6 15.33 18.4
191 8 QUEBEC T ad 2 7 2 A 1 2 8.9 48 23.63 5.2
201 9 SHER® 7.9 23.8 24 12 0 2 12 0 19  Se 2041 19
211 10 MONTREAL 8.81 285 27 8 3 2 8 3 37 20.52 Bb.4 1941 11.2
221 11 OTTAWA 10.42 29.7 3 5 2 B ] 2 40 59.57 118.4 30.19 32.2
23t 12 TORONTO 11,34 321 33 3 0 33 4 0 &4 37, 9% 23.5 18.8
241 13 LONDON 12.4 3.2 3 1 1 3%+ 1 1 &4 55,76 924 9.1 20.8
22| 14 WINNIPEG 13.46 383 39 b 0 4 0 50 4b.64 180,4 15.51 21.2
261 15 REGINA 141 4.6 42 8 2 42 8 2 5 32 165 11.84 12.8
271 16 EDMONTON 15.08 45.2 45 0 0 45 0 0 56 54,88 201.6 16,33 19.56
281 17 CALGARY 16,37 48.7 48 0 4 4B 0 4 5272,2% 1% 241 5.8
290 1B VICTORIA 16,88 52.6 51 7 0D 51#% il 0 9 26.52 202.8 7.846 10.2
o 19 ICOUVEI 17.55 54,9 54 1 33 54 1 33 27 39.53 135.7 17.48 13.4
g%: 20 YELLOWKNIFE 18 &0 & 0 27 &0 0 D 12,15 137.7 5.294 4.5
33y TOTAL® #%+ 88 B8 B8 a8 59 581.2 1984.

341 on  off ON  OFF IN max

3516L0BAL INDICATORS:
381 #% km /pass = 6.405

3l ™ pin/pass = 22.57
381 #ratio v/c = 4305
| 5 Tt un v |
9l . BUS ON 10 20 30 40 SO &0 70 90
1(1]} STOP BOARD

121 1ST-JOH 10 ##ser
131 ZHALIFA 13 séaans
141 ISIONEY 16 #ehasrex
15/ GCHARLD 16 wdxiax
161 SSOURIS 20 #¥dmasik
171 EMONCTO 16 #mawnax
181 TFREDER 15 ##waxsx
191 BQUEBEC 20 #rtiais
201 GSHERBR 32 Hexdiidudiasss
sl 10MONTRE 37 3MRREHHHHHEIH
22| 110TTARA 40 FEHOFHERREERERREE
231 12TORONT b FRHHRARRRRRHN R E
24 13LONDON  4b REREERHEHEEREARREERRS
251 14HINNIP S0 HERERARRHHERHEEH
261 1SREGINA Sb HHRHHEHE RO ER
271 1 SEDMONT G4 FRBHHAARRERHEOHHHA RIS
281 17CALGAR 52 #REHHHHOHEH R RS
291 1BVICTOR 59 #E#RRbmmtidRbbieifibbtiaithiessy
301 1GVANCOL 27 3¥e3Fdtinksss
0

FIGURE 7 Report of bus run BA1 on Line 51.
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'5\\{ Lg;(:! DATE:150683 TEMP: clear CAP.: 75

I DAY:monday
41 — —— 1un = BAJ
7ITOTAL NUMBER dir =HES
Bl OF RUNS = 3 DIST, TIXE start=07h30 CUMULATIVE
91 No. BUS (ka)  (min.) PASSENGERS Tmean PASSENGERS pass pass  SPEED
}2: STOP theor. obs. ON OFF (min) OFF IN ka min theor. abs.
121 1 ST-JON 0 0 a 4 0 0 2 0 22 1" s
131 2 HALIFAX A2 2,5 34 4 0 2.7 14 3 33 18.04 55 19.48 18.22
14) 3 SIDNEY 1.79 64 4.5 5 0 5.83 15 5 43 32.01 118.8 16.17 18.57
151 4 CHARLOTTE .45 8.7 9.2 1 b 9.4 8 9 42 28.38 111.8 15.23 11.10
161 5 SOURIS 3.6 11.6 11.8 1 211.93 14 3 53 48,3 121.8 23.79 21.2%
171 & MONCTON 4.82 14.3 14.4 i 0 14,97 3 10 4b oh.6b 143,14 27,41 24,13
18] 7 FREDERICTON 5.74 17.9 17.7 0 0 18.3 1 1 &b 42,32 165.6 15.33 146.56
191 8 ¢ 1 251 A 4 3 N7 19 9 56 657.9b 147.2 28.43 26.37
201 9 SHERBRUUKE  7.95 23, 2 i 4 23.87 39 & 89 53.2 151.2 21.41 21.14
A1 10 REAL 8.84 265 5 8 22%.33 24 10 100 76.54 240.3 19.11 20.92
221 11 (OTTAWA 10,42 9.7 A 8 329.83 17 9 108 1461 320 30.19 27.6
231 12 TORONTO 11,36 321 32.4 2 0 32.8 9 0 117 101.5 269.2 23.5 19.01
41 13 LONDON 12,4 3.2 B 0 03%.3B+ 3 4 116 121.7 245.7 19.71 24.63
281 14 WINNIPEG 13.46 38.3 39 4 4 39.07 18 9 125 123.0 475.8 15.51 17.04
26i 1S REGINA 164 4.6 42 0 3 42.33 12 8 129 B0 M2.5 11.65 11.76
271 16 EDMONT 15.08 45.2 45 1 b 45.33 1 11 119 126.4 464.4 16.33 19.6
281 17 CALGAR 16.37 48.7 48.8 1 9 48.77 1 2 99 153.5 #16.5 22,41 22,54
291 1B VICTORIA 16.88 52.6 55 0 4 53.33 9 9 99 50,49 386.1 7,84k A, TH
301 19 VANMOUVER 47,55 S4.7 58 G 10 56.33 * 3 72 30 66.33 227.7 17.48 13.4
g%} 20 YELLOWKNIFE 18 60 42 0 1 H 0D 30 0 13.5 153 5.2 5.784
331 TOTAL®®#2 63 43 229 229 129 1419, 4b1b.
341 en  off ON  OFF IN max
3516LOBAL INDICATORS:
361 #* km /pass = b.196
371 # pin/pass = 20,16
381 ##ratio v/c = 3503
LS T0 U v |
91 No. BUS ON 20 30 40 50 &0 70D 8D 90
10} STOP BOARD
1.%! A8T-JOH 7.333 #%
131 HALIFA 11 #asex
141 35IDNEY 14.33 #wesiss
151 4CHARLO 14 #asssss

141 SSOURIS 17.67 sxssases

171 SMONCTO 15.33 #assnes

181 TFREDER 15.33 ##aszen

191 BQUEBEC 18,47 sasdaasss

201 GSHERBR 29.67 #ierssrsiisnss

211 OMONTRE 33,33 #sesssssnassseny

22 110TTAWA 35 BREFrEssssiiesss

231 12TORONT 39 HERRTRRRIRRRRERENNS

24)  13LONDON 38,467 sesssssssssssivsses

251 {14HINNIP 41,47 sesusnsssnsessasssss

261 1SREGINA 43 #RESRussdassesnsssss
16EDMONT 39,47 ssessnessiassasssss

28t 17CALBAR 33 sEaeERERERRIRAN
291 ABVICTOR 33 sessasssssasiss
30 19VANCOU 10 #xese

%%: 20YELLOW 0

FIGURE 8 Report giving averages for three bus runs during peak hour.

not only cheap and fast but requires no special
knowledge of computer programming languages. The
extremely user-friendly design of these mass-pro-
duced programs that contain no "bugs" provides an
easy way to introduce computers at all levels of the
transportation agency. This will help to demystify
computers for engineers and planners now working in
the field. The ease of use of these programs encour—
ages more freqguent applications because it is possi-
ble to produce interesting results without the long
and hard apprenticeship necessary to work with a
mainframe computer.
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