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INTRODUCTION

The success of any software development project depends in
part on the quality of the communication among the individuals
involved: users, designers, coders and managers. This is a
particularly critical factor in the development of a large
system since a variety of individuals perform various tasks at
different points in time. The efficiency with which later
tasks are performed depends critically on the documentation
supplied during previous phases of the development cycle.

Thus, both managers and programmers alike are interested in the
relative merits of the many types of documentation currently in
use. Included among these are English descriptions, flowcharts

and program design languages (PDLs).

There have been several empirical investigations of the
relative value of these different types of documentation. For
example, in a study comparing flowcharts and PDL, Ramsey,
Atwood, and Van Doren (1978) found no difference in the ease
with which these two types of documentation could be compre-
hended; they did, however, find an advantage for PDL as a
design tool. (For a summary of relevant studies, see Sheppard,

Bailey, and Kruesi, 1981.)
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In general, there are two primary dimensions for categori-
zing how available documentation aids configure the information
they present to programmers (Jones, 1979). The first dimension
is the type of symbology in which information is presented.

The second dimension is the spatial arrangement of this infor-
mation. PDL, for example, uses constrained language or
pseudo-code as the symbology presented in a sequential spatial
arrangement. Flowcharts use ideogram symbols presented in a
branching spatial arrangement. As a consequence of the fact
that documentation formats vary along more than one dimension,
there is a limit to the conclusions that can be drawn from a
comparison between two formats since such a comparison may not
allow us to determine the source of any observed difference. I‘
For example, in the Ramsey et al. study cited above, the
difference between PDL and flowcharts may be due to the
differences in the symbols, in the spatial arrangement or to an

interaction of these two dimensions.

Our approach to evaluating various forms of documentation
is to investigate the separate and combined effects of the type
of symbology and the spatial arrangement. By expanding our
realm of study beyond a comparison of only two formats, we hope
to discover more general principles which will aid software

developers in selecting from the many available documentation

aids as well as guide in the development of new aids.




The current experiment is the fourth in a series. 1In each

experiment, three types of symbols were factorially combined
with three spatial arrangements to produce nine different

formats.

Type of Symbology

In Experiments 1, 2 and 3, the three types of symbology
consisted of normal English, PDL and ideograms. Normal English
is frequently used as a documentation tool. PDL, which is less
verbose than normal English, uses strictly defined keywords to
describe arguments or predicates. Ideograms are frequently
found in flowcharts and HIPO charts; a standard set of ideo-
grams has come to represent processes or entities within a
program. In Experiment 4, the ideogram symbols were replaced
by an abbreviated natural language. The reason for this

substitution is explained below.

Spatial Arrangement

In all four experiments, the spatial arrangements were
sequential, branching, and hierarchical. A sequential arrange-
ment is typical of narrative descriptions, program listings and
PDL, while a branching arrangement is typical of flowcharts. A
hierarchical arrangement is not generally used for individual

module specifications but is used at the system level to

present a visual display of the relationship among modules.
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The results of the first three experiments are described

briefly in the following sections. The first experiment, which
is described in Sheppard, Kruesi, and Curtis (198l1), investi-
gated the influence of these dimensions on comprehension
performance. The second experiment examined the performance of
programmers as they translated the various documentation
formats into code (Sheppard and Kruesi, 198l1) while the third

experiment examined performance on a debugging task.

Effects of Symbology and Spatial Arrangement
on Comprehension

In the first experiment (Sheppard, Kruesi & Curtis, 1981),
seventy-two professional programmers were presented with docu-
mentation for each of three modular-sized computer programs.
The participants answered a series of comprehension questions
for each program using only the documentation (i.e., they were
not given the actual program listing). The gquestions were
presented interactively on a CRT and consisted of three

different types. For forward-tracing questions, the partici-

pants were given the values for a set of conditions in the
program. Their task was to trace through the documentation and
find the first statement executed under those conditions. For

backward-tracing questions, they were reqired to locate a given

statement within the documentation and then determine the set

of conditions which led to that point. For the input-output

questions, they were given input data and were asked to deter-

mine the value of particular variables at a later point in the

program.




Both forward and backward-tracing questions were answered

more quickly from documentation presented in PDL or ideograms
than in normal English. On the average, forward-tracing
questions were answered most quickly from a branching arrange-
ment and backward-tracing questions were answered more quickly
from the branching and hierarchical arrangements. An examina-
tion of the individual formats revealed that the sequential
PDL, the branching PDL and the branching ideogram versions were
associated with very quick responses for both types of ques-
tions. For the input-output questions, no significant differ-
ences were found as a function of the type of symbology or the
spatial arrangement. At the conclusion of the experimental
session, participants were asked to list the type of symbology
and the spatial arrangement they most preferred. PDL was the
most preferred symbology and the branching spatial arrangement

was the most preferred arrangement.

Effects of Symbology and Spatial Arrangement
in a Coding Task

In the second experiment (Sheppard & Kruesi, 1981),
thirty-six professional programmers were presented with
documentation and partially completed code for the same three
programs. The participants constructed a major section of code
at the middle of each program. About fifteen lines were
missing from the code. This section included the most complex

decision structures present in the program.
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Substantial differences in performance were associated with
the type of symbology. Coding from the normal English formats
took considerably longer (29.7 minutes) than coding from the
PDL (20.5 minutes) or ideogram (23.9 minutes) versions. An
examination of the error data showed a similar pattern: the
normal English formats resulted in a mean of 2.4 errors, the
PDL resulted in 0.8 error and the ideograms resulted in 1.4

errors.

The effect of spatial arrangement was not as great as the
effect of symbology. Although not statistically significant,
the branching arrangement appeared to be superior to the
sequential and hierarchical arrangements, particularly in
minimizing errors related to the control flow. A comparison of
the individual formats revealed that the sequential PDL and the
branching PDL resulted in the highest level of performance.

The branching ideograms and the hierarchical ideograms were
also associated with good performance. Of the nine formats,
the sequential normal English version resulted in the lowest

level of performance.

The participants' preferences for symbology and spatial
arrangement were consistent with the time and error data. PDL

was the symbology preferred most often and branching was the

most preferred spatial arrangement.




Effects of Symbology and Spatial Arrangement

in a Debugging Task

In Experiment 3 (Sheppard, Bailey & Kruesi, 1981), 36
professional programmers were asked to compare error-seeded
program code to the same documentation formats in order to
detect and correct the errors. There were three errors per
program. These errors were selected from among those made
during the coding task in Experiment 2. The participants were
told that the errors were located in the center section of the
programs but they were not told how many errors occurred in

each program. The dependent variable was time to debug.

Again, substantial differences in performance were
associated with the type of symbology. Debugging from normal
English took longer (18.7 minutes) than debugging from either
PDL (14.5 minutes) or ideograms (14.2 minutes}). The overall
effect of spatial arrangement was not pronounced. A comparison
of the individual formats revealed that the sequential and
branching PDL again led to a high level of performance as did
the branching and hierarchical ideograms. The segquential

normal English again resulted in very poor performance.

The participants had no preferences for the type of
symbology but did prefer the branching spatial arrangement to

the sequential and hierarchical arrangements.
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Experiment 4 - Modification

In the first three experiments, normal English resulted in
substantially longer response times than the other two
symbologies. It appeared likely that at least part of this
difference was due to the manner in which variable names were
expressed. The normal English contained an English description
of each variable while the PDL and ideograms contained the
variables as they were used in the FORTRAN code. Thus, the
normal English required more translation from the documentation

to the code.

In Experiment 4, an abbreviated English was substituted for
the ideograms in order to assess the extent to which the
variable names account for the symbology effect. The abbrevi-
ated English was identical to the normal English with the
exception that the variable names were used rather than normal
English descriptions. Thus, the abbreviated English was more
succinct than the natural language but less succinct than the

PDL,

The task in Experiment 4 was to modify the three programs.
The modifications required a minimum of three to five lines of

additional code. Performance was measured by the time to code

and debug the modifications and by the number of errors.




METHOD

Participants

Thirty-six professional programmers from three different
locations participated in this experiment. All were General
Electric employees. The participants averaged 8.5 years of
professional programming experience (S.D. = 7.1) and had used

an average of 5 programming languages (S.D. = 2.1).

Independent Variables

The experiment was designed to study the effects of three
independent variables: the type of symbology, the spatial

arrangement of the information and the type of program.

Program type. In our previous research (Sheppard, Curtis,

Milliman & Love, 1979) significant differences in programmer
performance were often associated with differences among
programs. Three programs of varying types were chosen for use
in this experiment. (These three programs were used in the
first three experiments as well.) A program which calculated
the trajectory of a rocket was chosen as representative of an
engineering algorithm. An inventory system for a grocery

distribution center represented the class of programs that




manipulate data bases. A third program combined these two
types of applications. This program interrogated a data base
for information concerning the traffic pattern at an airport

and simulated future needs using a queueing algorithm.

These three programs were based on algorithms contained in
Barrodale, Roberts, and Ehle (1971). The algorithms were
modified to incorporate only the constructs of sequence,
structured iteration, and structured selection. They were then
coded in FORTRAN and verified for correctness. Each of the
resulting programs contained approximately 50 lines of execut-
able code. 1In addition a short algorithm (11 lines) was used

as a practice program.

One modification was selected for each of the experimental
programs. Prototype modifications were made to determine the
minimum number of additional lines to complete the selected
modifications. The rocket and inventory programs each required
a minimum of three additional lines of code; the airport
program required a minimum of five additional lines of code.
Descriptions of the modifications and listings of the program

code are presented in Appendix A.

Type of Symbology. The statements from each program were

translated into three types of symbology: normal English,

abbreviated English and a program design language (PDL).




Spatial Arrangements. Three spatial arrangements were used

to represent the program structure: sequential, branching, and
hierarchical. These three arrangements differed in the repre-
sentation of control flow and nesting levels. 1In the sequen-
tial arrangement, both the control flow and the levels of
nesting were represented vertically. In the branching arrange-
ment, the flow of control was represented vertically while
nesting levels were represented horizontally. Finally, in the
hierarchical arrangement, the flow of control was represented

horizontally while nesting levels were represented vertically.

Bach of the three types of symbology was presented in the
three spatial arrangements, resulting in nine documentation !
formats for each program. Appendix B of this report contains

the nine formats for the rocket program.

Procedure

Prior to the experiment, the participants were given a
20-minute training session in which they were shown each
spatial arrangement and each type of symbology. The experi-
menter described the control flow for each arrangement using a
short program as an example; this program was not seen in the
actual experiment. The procedure for using the text editor to
modify the programs was also explained in detail during the

training session.
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Experimental sessions were conducted at CRT terminals on a
VAX 11/780. All coding was done in FORTRAN. The participants
were first given a practice program and a short description of
the modification. The existing code could be listed on the CRT
screen by using the editor. When satisfied that the modifica-
tion was correct, a participant exited from the editor and
activated a command file to compile and run the program. If
the compilation was unsuccessful, a compiler message appeared
on the screen directly below the line or lines containing the
error, If the program compiled without errors, it was auto-
matically executed with test data, and the output from the
program appeared on the screen with one of the following
messages: "OUTPUT IS CORRECT" or "OUTPUT IS INCORRECT." 1In
the latter case, the participant was asked to keep trying until

the program had been modified correctly.

Following the practice program, the three experimental
programs were presented. For each program, the participants
received a one-paragraph description of the modification. They
also received a version of the documentation for the original
(unmodified) program. The original code could be listed on the
CRT screen. Finally they received a data dictionary listing
each variable, a natural language description of it, and its

data type.

The participants were told to make handwritten modifica-
tions/on the documentation sheets before entering their code at

the t@rminal. If a participant tried running the program !

-12-




without making any changes, the program compiled successfully

but produced the message that the output was incorrect.

An interactive data collection system prompted the partici-
pant throughout the experimental procedure. The system
recorded each change made to a program. An interval timer,
accurate to the nearest second, recorded the time for each
action. When a participant required more than one editing
session to modify the program and correct the errors, the
experimental system recorded exits from the editor, any
compilation errors, and the incorrect outputs generated. From
these data, the time to modify the programs was calculated by
summing the times from the individual editing sessions; time

for compiling and running the programs was not included.

On the average, the participants spent approximately 27
minutes on each experimental program. They were required to
continue working on a program until the modification had been
completely successful. They were allowed to take breaks

between programs.

Following the experiment, the participants completed a
questionnaire about their previous programming experience. The
information requested included number of years of professional
experience, number of programming languages known, and whether
they had previously worked with algorithms of the types used in
the experiment. The participants were also asked about their

preferences for type of symbology and spatial arrangement,




Design

The three types of symbology (normal English, abbreviated
English, and PDL) were factorially combined with the three
spatial arrangements (sequential, branching, and hierarchical)
to produce nine documentation formats. These nine formats were
constructed for each of the three programs, resulting in a

total of 27 conditions.

Participants received a documengation format for each
program. Across the three programs, they saw each type of
symbology and each spatial arrangement. The first participané,
for example, saw the rocket trajectory program presented in
sequential normal English, the inventory control program in
hierarchical PDL, and the airport traffic program in branching
abbreviated English. The participants were assigned to condi-
tions according to the procedures outlined in Winer (1971).
[See also Kirk (1968)]. Each of the 27 conditions was used
once within a set of nine participants. For this 33
randomized block design, a minimum of 36 participants is
required to assess all interactions and main effects. Across
the 36 participants, each program, symbology, and arrangement

was presented first, second, and third an equal number of times.
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RESULTS

Time to Modify and Debug

The participants required an average of 27 minutes to
modify and debug a program. This represents the amount of time
spent studying the program, modifying the documentation format
and using the text editor (i.e., the total time spent at the

terminal less the time for compiling, linking and running).

There were large differences in the times required to
complete the modifications for the three programs (Table 1).
The inventory program required the least time to complete (21.2

minutes); the airport program required the longest time (33.6

minutes).
TABLE 1. A COMPARISON OF THE DEPENDENT
VARIABLES FOR THE THREE PROGRAMS
PROGRAM ﬂ
ALL
INVENTORY | ROCKET { AIRPORT | PROGRAMS
MEAN TIME TO
COMPLETE
MODIFICATION 21.2 24.9 33.6 26.6
(MINUTES)
MEAN NUMBER OF
SEMANTIC ERRORS 0.8 1.2 1.2 1.1




The differences among the programs was verified by an
analysis of variance (p4.00l1). (See Table 2.) A stepwise
multiple regression equation was used to partition the sums of i
squares for the ANOVA. A logarithmic transformation was |
carried out on the times to attenuate the influence of extreme

scores and to produce a more normal distribution (Kirk, 1968).

TABLE 2. SUMMARY OF ANOVA:
T*¥E TO COMPLETE MODIFICATION

SOURCE

—r

TOTAL

BETWEEN PARTYICIPANTS
AND REPLICATIONS

REPLICATIONS

PARTICIPANTS WITHIN
REPLICATIONS

WITHIN PARTICIPANTS
AND REPLICATIONS

PROGRAM (P)

SYMBOLOGY (S)

ARRANGEMENT (A)

P xS
P x A

SxA

Px§xA

RESIDUAL




Table 3 presents the mean time to complete the modification
for each combination of symbology and spatial arrangement.
Differences due to the type of symbology were small. The PDL
versions were associated with the smallest performance times
for each spatial arrangement, but these differences were not

statistically significant.

TABLE 2. MEAN TIME TO COMPLETE
MODIFICATION (Minutes)

TYPE OF SYMBOLOGY

NORMAL ABBREVIATED J§ PROGRAM
ENGLISH ENGLISH DESIGN
LANGUAGE

28.0 28.4 25.5

SPATIAL
ARRANGEMENT

o

SEQUENTIAL

BRANCHING 25.4 22.9 21.1

HIERARCHICAL 30.9 28.6 28.3

! Note: Individual cell means represent 12 participants.

A significant effect for spatial arrangement occurred (p <
.05). The branching versions required 23.1 minutes, while the
sequential and hierarchical versions required 27.3 and 29.3
minutes respectively. There were no signficant two-way or

three-way interactions.




Errors

The errors made by the participants provide insight on the
difficulties encountered in making the modifications. Programs
that did not compile and run successfully the first time were
analyzed to determine what errors were present in the initial

attempt to make the modification,

The errors were assigned to two general categories:
syntactic and semantic. The syntactic category included a
variety of errors that produced compiler messages. These
errors were relatively few in number and were easy to detect
and correct. Unlike the semantic errors, the syntactic errors
could be corrected without reference to the instructions for
the modification or to the documentation. Thus, they are of

less interest than the semantic errors.

Table 1 shows a breakdown of the number of semantic errors
for each program. The inventory program had fewer errors than
the other two programs. A detailed analysis of the errors for
the inventory program revealed that most of these errors (66%)
resulted from problems in placing the statements in the correct
locations within the program. The airport and rocket programs
were associated with a wider variety of errors. Appendix C

presents a detailed breakdown of the different types of errors

for each program.




In terms of the symbology and spatial arrangement, the

pattern of errors was similar to the pattern for the modifica-
tion times. The effects of symbology were not pronounced, and
the branching spatial arrangement was superior to the sequen-

tial and hierarchical arrangements (Table 4).
TABLE 4. MEAN NUMBER OF SEMANTIC ERRORS

TYPE OF SYMBOLOGY

NORMAL 1§ ABBREVIATED | PROGRAM TOTAL
ENGLISH ENGLISH DESIGN
LANGUAGE

1.3 1.8 1.3

SPATIAL
ARRANGEMENT

SEQUENTIAL

BRANCHING 0.4 0.7

HIERARCHICAL 1.6 1.2

Preferences for Type of Symbology and Spatial Arrangement

Across the three programs, each participant received
documentation in each type of symbology and in each spatial
arrangement. The questionnaire indicated which three of the
nine versions they had experienced during the experiment. They
were asked to state which of these three versions they

preferred. Table S5 shows these preferences.




TABLE 5. PERCENT OF PREFERENCES FOR
SYMBOLOGY AND SPATIAL ARRANGEMENT

FACTOR %

TYPE OF SYMBOLOGY:

NORMAL ENGLISH 18

ABBREVIATED ENGLISH 32

PROGRAM DESIGN LANGUAGE 50
SPATIAL ARRANGEMENT:

SEQUENTIAL 24

HIERARCHICAL 26

BRANCHING 50

In terms of the type of symbology, the majority of partici-
pants chose the constrained language, abbreviated English was
intermediate, and natural English was the least preferred. The
branching spatial arrangement was preferred twice as often as

the sequential and hierarchical arrangements.

Experiential Factors as Predictors of Performance

Three factors relating to programming experience were
compared to the participants' average performance on the
experimental tasks. First, the practice (pretest) program was
a common task done by all participants and could therefore be
used as a measure of individual performance. The questionnaire
provided information about two other experiential factors, the

number of years of programming experience and the number of

-20-




programming languages used by the participants. Table 6 shows

that the time spent on the pretest program was a predictor of
performance time on the experimental programs (r=.41). The
number of languages used by the participants was correlated
with performance on both the pretest program (-.39) and the
experimental programs (-.37). Finally, the number of years of
programming experience did not show a significant correlation
with any of the other measures.

TABLE 6. CORRELATIONS BETWEEN PERFORMANCE
MEASURES AND EXPERIENTIAL FACTORS

F_
yEans NUMBER OF PRETEST
EXPERIENCE
PROGRAMMING LANGUAGES TIME
MEAN TIME TO |
COMPLETE _ - o
MODIFICATIONS .01 a7 .
PRETEST "
TIME —.01 — 39
NUMBER OF
h LANGUAGES 12
—
n = 36
*p < .02
*%p < .01
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DISCUSSION

Strong differences were observed among the three programs
used in this experiment. The inventory control program was
associated with the shortest times and fewest errors, the
airport scheduling program resulted in the poorest performance,
and the rocket trajectory program was in-between. This result
parallels our past experiences with these programs in the
comprehension and coding experiments. One explanation for the
consistency of these results across several different program-
ming tasks is that some types of algorithms are easier to
understand and use than others. When asked whether they had
previously worked with these types of algorithms, more partici-
pants said they had worked with an inventory control program
(36%) than with rocket trajectory (19%) or airi>¢t scheduling
programs (11%). Thus familiarity may account in part for

performance differences among the programs.

Although the effect of type of symbology is not pronounced
in this experiment, the results reflect the trend that appeared
quite strongly in the previous three experiments. The more
succinct symbology, the PDL, was associated with better
performance than the more verbose symbology, the normal
English. Further, the novel symbology introduced in the
present experiment, the abbreviated English, was less verbose
than the normal English but more verbose than the PDL.

Performance times for the abbreviated English fell between the

times for the normal English and the PDL, thus reinforcing the
-22=-
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conclusion that the more succinct the symbology, the more

quickly the programming task will be completed.

The effect of spatial arrangement was quite strong in this
experiment. The branching spatial arrangement was considerably
better for the modification task than the other two arrange-
ments. Similar evidence was obtained in the coding and compre-
hension experiments. In particular the branching spatial
arrangement seems to be helpful in tasks related to the control
flow structures of a program. In the coding experiment, fewer
logical errors were associated with the branching arrangement
than with the other two arrangements. In the comprehension
experiment, the branching arrangement was superior for

questions that required hand tracing through the program logic.

The participants' preferences for type of symbology and
spatial arrangement in this experiment are consistent with
preferences from the other experiments. PDL was the preferred
symbology in this experiment as in the comprehension and coding
experiments. (No preference for type of symbology was obtained
in the debugging experiment.) The branching spatial arrange-

ment was preferred in all four experiments.

As in our previous experiments, we compared performance to
several experiential factors. Performance on the practice
program was correlated with average performance on the
experimental programs and was thus a good predictor of perfor-
mance. Number of years of programming experience was not

correlated with performance but number of programming languages
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known was correlated with performance. Thus, diversity of
experience is a better predictor of performance than length of
experience. This replicates a similar result in our previous
research (Sheppard et al., 1979) and highlights the importance
of ensuring that programmers have an opportunity to gain broad
applications experience as part of their professional

development.

The four experiments in this series each produced slightly
different results, depending on the four types of experimental
tasks: answering questions, coding, debugging or modifying
programs. No one particular combination of symbology and
spatial arrangement proved superior for all tasks. However,
one symbology, PDL, was associated with the best performance

overall and was preferred most often by the participants.

Choice of spatial arrangement was not as clear. The
sequential PDL was an excellent version. The hierarchical
ideograms were also suprisingly usable in view of the partici-
pants' previous lack of experience with hierarchical versions
of documentation. Overall, however, the branching spatial
arrangement appeared to be associated with lower performance
times and fewer errors than the other arrangements. Further,
the branching arrangement was preferred in all four
experiments. Software managers would be well advised to
convert software specifications to PDL and should not feel

constrained to the standard sequential format.

-24~-
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EXPT4

ROCKET PROBLEM

Program ROCKET currently assumes that the maximum time for the simulation,
MAXT, is always less than the time for the total trajectory. The simulation
always ends while the rocket is still airborne. More specifically, the
simulation ends because MAXT has been exceeded and the variable FLAG has been
changed. The flight director wants program ROCKET modified to include the
option to stop the simulation when the rocket hits the ground. He would also
Tike a message telling him which situation has occurred. If the rocket is
airborne at the end of the simulation, the program should print the message:
“ROCKET STILL ALOFT" and give the time. If the simulation ends because the
rocket is no longer airborne, the program should print "ROCKET HIT GROUND" and
give the time. (HINT: The rocket has hit the ground when the vertical
distance, VDIST, is less than or equal to zero.) The message should be
printed before the values for MASS, VACCEL, ..., and HDIST are printed.
Formats 2000 and 3000 are included for your convenience.

PLEASE MAKE YOUR MODIFICATIONS ON THE SPECIFICATION SHEET BEFORE
PROCEEDING TO CHANGE THE CODE.




EXPT 4

INVENTORY PROBLEM

Program INVENTORY prints a separate invoice for each grocery store. Along
with other information, the invoice lists each item ordered, the price per
item and the total cost for that item. The manager of the chain of stores
would like to have program INVENTORY modified to print a grand total at the
end of each invoice. Use the variable name GTOTAL for the grand total.

Format 150 is provided for your convenience.

PLEASE MAKE YOUR MODIFICATIONS ON THE SPECIFICATION SHEET BEFORE
PROCEEDING TO CHANGE THE CODE.




AIRPORT PROBLEM

Assume that the FAA has imposed a new regulation concerning the amount of
time an arriving airplane may remain in the air while waiting for a runway.
If other runways are available but not being used, the longest time a pilot
should wait is 5 minutes. Modify program AIRPORT to determine whether the
maximum waiting time during simulation, MAXWT, has exceeded 5 minutes. You
should also determine the value of a new variable, MAXARR, the maximum number
of planes in ARRQUE, the arrival queue, at any time during the simulation. If
MAXWT exceeds 5 minutes, print the message: "OPEN ANOTHER RUNWAY." Otherwise
end the simulation with the message: "ANOTHER RUNWAY NOT NEEDED." In either
case, print the value of MAXARR following the message and before the values
for ENDT, ARRQUE, ..., NUMDEP. Formats 110, 120 and 130 are included for your
convenience,

PLEASE MAKE YOUR MODIFICATIONS ON THE SPECIFICATION SHEET BEFORE
PROCEEDING TO CHANGE THE CODE.




100
110
120
130
140
-99
-99
-99
-93
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
35

360
370
380
390
400
410
420
4320
440
450
460
470
480
490
500
510
520
530
540
$50
570

(o]
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ROCKET PROGRAM

PROGRAM ROCKET
INTEGER MAXT. TIME, FLAG

REAL VACCEL, VVEI.QC, VDIST, HACCEL, HVELDC, HDIST,
ANGLE, TILT, GRAV, MASS, FUEL, FORCE

OPEN (UNIT=1, NAME='MAX. DAT ', TYPE="0LD ")

OPEN (UNIT=3, NAME=‘RUN. DAT ', TYPE='NEW ")
OPEN(UNIT=4, NAME='TERM. DAT ‘, TYPE='NEW ')

FORMAT (1H1)
WRITE (&, 3001)

INITIALIZATION

VACCEL 0.
VVELOC 0.
VDIST = 0.
HACCEL = 0.
HVELOC = 0.
HDIST = O.
ANGLE = 0.
TILT 0. 3491
GRAV
MASS
FUEL 50.

FORCE = 400000.
READ (1, 1000) MAXT
FLAG = O

TIME = |

Wwuuwau
-
o
o
o
o

COMPUTATION:

10

20

30

IF (FLAG .NE. 0) GO TO &0
IF (TIME . 6T7. 100) GO TO 20
MASS = MASS - FUEL

IF (TIME NE. 11) 60 TO 30
ANGLE = TILT

@0 TO 3

IF (TIME .NE. 101) GO TO 30
FORCE = 0.0

VACCEL = ((FORCE * COS(ANGLE))/MASS) - GRAV

VWELOC = VVELOC + VACCEL
VDIST = VDIST + VYVELOC

HACCEL = (FORCE # SIN(ANGLE))/MASS

HVELOC = HVELOC + HACCEL
HDIST = HDIST + HVELOC
TIME = TIME + 1

IF (TIME .GT. MAXT) PLAC =TI —

G0 TO 10

xr(vmr.u.ﬁ) RAG = |




was P S e

580 C
S90 C
600 ¢
610 ¢
620 ¢
630
&40
650
-99
-93

-99
-99
~99
~99
~93
660
670
480
690
700
710
720
730
740
750
760
770
780
790

TERMINAT IGN:
¥ (voz3T .07, F) wazte (9, 2908 TIME
60 TIME = TIME - ZF (v
WRITE (4, 4000 >‘ﬁ OSEQEST LR A) WRETE LY, 3Py TmE
1  HACCEL, HVELOC, HDIST
CLOSE (UNIT=4)
CALL CHECK4(1,TIME,O0,0,0,G, 0,0, 0)
WRITE (3, 4000)MASS, VACCEL, VWELOC, VDIST,
1  HACCEL, HVELOC, HDIST
WRITE (&, 4000)MASS, VACCEL, WELDOC, VDIST,
1 HACCEL, HVELOC, HDIST
CLOSE (UNIT=3)
CLOSE (UNIT=1)
STOP
1000 FORMAT(I3)
2000 FORMAT(5X, ‘ROCKET STILL ALOFT AT TIME =',
1 1S5, ' SECONDS’)
3000 FORMAT(SX, ‘ROCKET HIT GROUND AT TIME= /, 15, SECONDS ')
4000 FORMAT(5X, ‘MASS = ’/,F22. 2/
1 SX, ‘VERTICAL ACCEL = ,F12. 2/
2 SX, ‘VERTICAL VELOC = ’/,F12.2
3 5X, 'VERTICAL DIST = *,F13.2/
4 5X, 'HORTZONTAL ACCEL = /,F10. 2/
S 5X, ‘HORIZONTAL VELOC = ‘,F10.2/
6 5X, 'HORIZONTAL DIST = /,Fi1. 2)

END




INVENTORY PROGRAM

100 C PROGRAM INVENTORY

110 INTEGER DELIV., FLAG, ITEM, ONHAND, ORDER, RELEVY,

120 1 REORD, STORE, UNFILL

130 REAL PRICE. TOTAL

140 C

-59 GTATAL = -1.0

-99 WRITE(&, 3001)

-99 2001 FORMAT(1H1)

150 C

160 C  INITIALIZATION:

179 C

180 C

-53 OPEN (UNIT=4, NAME='TERM. AT, TYPE = NEW')

150 OPEN (UNIT=1, NAME=‘ORDERS.DAT’', TYFE='GLD "}

200 OPEN (UNIT=2, NAME=‘PURCHAS. DAT’, TYPE='OLD’,

210 1 ACCESS=‘SEQUENTIAL )

-99 OPEN (UNIT=3, NAME=’RUN. DAT*, TYPE='NEW ")

220 ¢
| 230 ¢
| 240 C  COMPUTATION:

250 C

260 C {
| -99 CALL SETUP ,
; 270 10 READ (1, 100, END=80) S3TORE ,
280 WRITE (4, 110) STORE™ GTOTAL 3 2.0

290 20 READ (1, 120) ITEM, ORCER

300 IF (ITEM .EG. 0) GO TO 70

310 CALL FETCH2(ITEM, PRICE. ONHAND, RELEV, REORD. FLAG)

320 IF (ONHAND .LE. ORDER) GO TO 30

330 DELIV = ORDER

340 ONHAND = ONHAND - ORDER

350 UNFILL = O

360 c0 TO 40

70 30 DELIV = ONHAND

380 ONHAND = O

390 UNFILL = ORDER - DELIV

400 40 IF (ONHAND .GT. RELEV) &0 TO 50

410 IF (FLAG .EG. 0) FLAG = 1

420 SO TOTAL = DELIV # PRICE

430 IF (FLAG .NE. 1) GO TG 60 GTOTALs GTOTAL + TOTAL

440 WRITE (2, 130) ITEM, REORD

450 FLAG = 2

460 40 WRITE(4, 140) ITEM, PRICE, ORDER., DELIV. UNFILL, TOTAL

470 CALL UPDATE (ITEM, ONHAND, FLAG)

480 G0 TO 20

490 70  CONTINUE

500 GO TO 10— WRITE (4,/s§) GTOTAL
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510
520
530
540
550
560
-9
570
-59
-99
-99
-99
-99
580

590
600
610
&20
630
640
650
&60
&70
&80

aGQOOGO0n

TERMINATION:

80

20

100
110
120
130
140

WK -

150

CLOSE (UNIT=1)

CLOSE(UNIT=4)

CLOSE (UNIT=2)

CALL CHECK4(2.0,0,0,0,0,0,GTOTAL, O)

WRITE (3,140) ITEM, PRICE. ORDER. DELIV, UNFILL, TOTAL
WRITE (3, 150) GTOTAL

CLOSE (UNIT=3)

CONTINUE

STOP

FORMAT (I2)

FORMAT (//, S5X, ‘INVOICE FOR STORE NUMBER: “, I3)
FORMAT (I3, I3)

FORMAT (217)

FORMAT (SX, ‘ITEM NUMBER: ', I1i / 35X,

‘PRICE PER ITEM: s/, F5.2 / SX, ‘NUMBER ORDERED: ',
18, /5X, ’'NUMBER DELIVERED: ’, 14/ 5X.

‘UNABLE TO DELIVER: ‘, I5/5X, ‘TOTAL PRICE: ¢‘. F8.2)
FORMAT (/, 5X, ‘TOTAL PRICE FOR ALL ITEMS: $'. F10. 2)
END :

35




AIRPORT PROGRAM

100 C PROCRAM AIRPORT

110 INTEGER ARRQUE, EEGINT, CLEAR, DEPGUE. ENDT. MAXWT
120 INTEGER NUMARR, NUMDEP., TIME .
130 REAL ARPROE. DPPROB. RAND1, RAND2., RSEED
-99 OPEN (UNIT=3, NAME=‘RUN. DAT ‘', TYPE=‘NEW ' )
-$9 3001 FORMAT{1H1)

-99 OPEN (UNIT=4, NAME=‘TERM. DAT ', TYPE=‘NEW )
-99 MAXARR = 999

-99 WRITE (&, 3001)

140 C

150 ¢

160 ¢ INITIALIZATION:

170 ¢

1680 ¢ - MAXARR = &

199 CALL FETCH1(BEGINT.. ARPROG, DFPROE. ARRGUE. DEPGUE.
200 1 CLEAR)

210 RSEED = 0.0

220 NUMARR = 0

230 NUMDEP = O

240 TIME = BEGINT

25 ENDT = BEGINT + 20

260 C |
270 C

280 C  COMPUTATION:

290 C

300 C

310 10 IF (TIME .GQT. ENDT) GO TO &0

320 RANO1 = RND(RSEED)

330 IF (RAMD! .GT. ARPROB) GO TO 20

340 ARRGUE = ARRGUE + 1

350 20 RAND2 = RND(RSEED )™ ZF (AARQUE .6T. MAXARR) MAXARR s ARRQUE
360 IF (RAND2 . GT. DPPROB) GO TO 30

370 DEPGUE = DEFGUE + 1

380 30 IF (CLEAR .GT. TIME) GO TG 50

390 IF (ARRQUE .LE. 0} GO TO 40

400 ARRGUE = ARRQUE - 1

310 NUMARR = NUMARR + 1

420 CLEAR = TIME + 3

430 G0 TO SO

440 40 IF (DEPGUE .LE. 0) GO TO S0

450 DEPQUE = DEPGUE - 1

460 NUMCEP = NUMDEP + 1

470 CLEAR = TIME + 2

480 50 TIME = TIME + 1

490 G0 TO 10

500 60 MAXWT = (CLEAR-ENDT) + (ARRQUE#3) + (DEPQUE%*2)
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510
$20
530
540
550
560
570
-99
-99
-99
-59
-59
-99
-39
580

oG

TERMINATION: - IF (MWT 6T . 5) wAITF (¥,18)
TF (MRXwT LK. S) WRTTE (Y,139)

WALTE '{&jao) MAAARR
80 WRITE (4. 100) ENDT, AR E, NUMARR, [EFQUE,
1 NUMDEP
CLOSE(UNIT=4)
CALL CHECK4(3,MAXARR,0,.90,0.0,.G.0,0)
WRITE(&, 100) ENDOT, ARRGUE., NUMARR, DEPGUE ., NUMDEP
WRITE (3, 100) ENDT, ARRQUE, NUMARR, DEFGUE, NUMCEP
IF (MAXARR .NE. 999) WRITE (&, 130 MAXARR
WRITE (3, 130) MAXARR
CLOSE (UNIiT=3)
STOP

100 FORMAT (&X., ‘ENDING TIME FOR SIMULATION: , 15/

1 12X, ‘ARRIVAL QUEUE: ‘, I5/11X, ‘NUMBEF ARRIVED: ', 15/
1 10X, ‘DEPARTURE QUEUE: ', IS/10X, ‘NUMBEER LEPARTED: ‘.,
1 I3
110 FORMAT (SX, ‘OPEN ANOTHER RUNWAY ")
120 FORMAT (SX, ‘ANOTHER RUNWAY NOT NEELED )
130 FORMAT (5X, ‘MAXIMUM # OF ARRIVALS IE-, IS:
END
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DOCUMENTATION FORMATS FOR ROCKET PROGRAM

38




oD oA T

'0¥3Z OL 13%00¥ 3HL 40 30404 3HL 13S 70S 41 fTQT Svno3
11 41 33S OL ¥I23HD (QQT NVHL ¥3LVY3Y¥9 ST 3IWIL NOILVINWIS 3IHL d4I) 3SIMYIHL(
"1711 40 33¥930 3HL OL L3IXNJ0Y 3IHL 40 ITONY 3HL L3S 70S 4dI ‘TT S7vno3 3WIl 3HL
41 33S Ol ¥JI3HD QNV ANOJ3S ¥3d d3AN3dX3 T13Nd 40 LNNOWY 3HL A€ L13NJ0¥ 3IHL

40 SSVYW 3HL 3SV3¥D23d QO] OL IVND3 ¥0 NVHL SS37 SI 3IWIL NOILVINWIS 3HL al '1

'043Z SI 9V14 3IHL 3ITIHM h HONOY¥HL T Sd3LS 0O

'INO Ol 3WIL NOILVINWIS 3HL
'043Z 04 9V4 3HL

135
13§

" XYW, 3713 3HL WO¥d NOILVINWIS 3HL ¥0d4 3WIL WAWIXYW 3HL av3y

'00000h OL L13XJ0¥ 3IHL 40 32404 IHL
'0S OL GNOJ3S ¥3d Q3AN3IdX3 7T3Nd 40 LNNOWY THL
'0000T OL 13¥20Y 3HL 40 SSVYW TV.IOL 3HIL
'Z¢ 0L 71Nd VNOILVLIAVYD 3HL
'I6hS'0 OL L11L 40 33¥93Q 3HL
'@3WIV SI 13¥J0¥ 3JHL HOIHM LV 3JT9ONV 3HL
f3INVLS1Q TVYLINOZINOH 3IHL
fAL120713A IVLINOZI¥OH 3HL
‘NO11V¥31392V TVINOZIN¥OH IHL
f3INVLSIA IVIILYIA 3HL
fAL12073A TVIT1LY¥3IA 3HL
‘NOTLVY¥313D0V IVIILY¥IA 3IHL
:0¥3Z 0L S379VINVA ONIMOT104 3HL

13§
139
13§
13§
13§
(9)
(4)
(3)
(@)
(9)
(%)
(¥)
13§

LIND0Y ¥ 40 HLVd JHL 3LVINWIS 0L WYH90ud

IVILNIND3S — HSITONI TVINHON




"HLVd 13X00¥ 3HL JLVINWIS 0L AYVYSSIDIN SS3I0dd 3IHL S3ILI3TdWOD SIH|

‘3ONVLISIA TVINOZIY¥OH
3HL GONY “ALID073A TVLINOZIYOH 3HL ‘NOILYY3T13D2IV IVLINOZIYOH 3IHL “3INVISIQ IVIILYIA
JHL “ALID0T3A VIILYIA IHL ‘NOILVYITIIIY TVIILY¥IA 3HL “13NJ04 3IHL 40 SSVW IHL INIx.

'INO A9 JWIL NOILVINWIS 3HL 3SV3IYI3T
*INO 0L 9v1d 3IHL L3S “IWIL WOWIXYW IHL NVHL ¥3LV3IY9D SI 3WIL NOILVINWIS 3HL i1 'h
‘3NO A9 3WIL NOILVIANWIS 3HL 3SVIUIN] °¢

"ALIJ0T3A TIVINOZIYOH IHL Ag 3ONVLSIQ IVINOZIYOH 3HL 3SYIYIN]

'NOTLYY3T3I0V IVINOZIYOH 3HL A9 ALIDOT3A TIVINOZI¥OH 3IHL ISV3YON]

"13NJ08 3HL 40 SSYW 3HL A€ ALILNVND SIHL 3AIAIQ ANV Q3WIV SI

1334008 3HL HOIHM LY 379NV 3HL 40 3INIS 3JHL A9 L13NJ0¥ 3HL 40 32804 3HL AdILINy
+SMOTTI04 SY NOT1VY¥3T320V TVANOZI¥OH 3IHL ILVINITIVY)

"ALIJ0T3A VIILY3A 3HL A9 IONVLSIA TVIILY3A JHL 3SYIYIN]

"NOILVY3T3I0V TVIILY3A JHL A9 ALIDO0T3A TVIIL¥3IA 3HL 3ISVIYON]

*717INd TTYNOILVLIAVYD

JHL 1IVY1ENS N3IHL QNV L3INJ0¥ 3HL 40 SSYW 3HL A€ ALILNVND SIHL 3AIAIQ 7d3WIV SI ,
1INIO0Y 3IHL HOIHM LY 3JTI9NV 3HL 40 3NISOD IHL A9 13INJ0¥ 3IHL 40 3IJ¥04 IHL AdILTNY <N
+SM0T10d SV NOILVY3ITIDOIV AVIILY3IA 3IHL 3LvINITV) ‘¢

'0¥3Z 0L 13XJ0¥ 3JHL 40 30¥04 3IHL L3S ‘0S d1 (T STYNO3

L1 41 33S OL ¥23HD (QQT NVHL ¥31v3¥9 SI 3IWIL NOILVINWIS 3JHL d41) ISIMY¥IHLQ )
*171L 40 33¥93Q 3HL OL 13XJ0¥ 3IHL 40 3TNV 3IHL 135 70S 41 (T $IvNO3 3WIL 3HL
41 33S 0L YJ3HD ANV GNO0J3S ¥3d Q3ANIdX3 73nd 40 INNOWY JHL AS LINJ0¥ FHL

40 SSYW 3JHL 3Sv3YI3A “QQT OL TVNOI YO NVHL SS37 SI 3IWIL NOLLVINWIS IHL 4] T




e —————— ¢ e e -

AVILLNIA ML AS ALIDOVIA WILLNIA N1 ISYIVIN] -~

*TING TYNOLLVLIIAVIS IHL LOVNLENG NIHL ONY 13000V
3L 40 SSVM IWL AE ALLLNVNO S1IML 3QIAIQ (Q3WlY
S1 LIND0N IML WIIWM LV JIONY IHL 4O INISOD

JHL AR LINJ0W IML 40 D04 INL ATLILINY
1SMOTI0F SV NOIAVUITIIIV IVIILVIA IHL ILVINITY)

‘4711 40 339930 3L OL
139304 3INL 40 30NV 3IHL 13§

. _J

_ FCTECIT) CELT
‘0832 01 13v30¥
WL 40 W04 ML 13§ T7 $7vnod 3wiL 3L 4]
Winwugn LELI}
*GNOJ3S ¥3d QIAN3IIXT 3N4
101 o3 40 LINNOWY WL AQ 13XJ0W
Wil wneaIs g g 3L 40 na(tbxb 3I8V3Hd3Q
LTI I LELY

001 0L vnel ¥O Nvul $$37
S IWIL NOTIVYINMIS ML 4]

_

0¥3IZ S1 OYY4 JHL JTLkM (MO Jud QL S4S ML 0of

*ING 01 IWIL NOTAVINWIS 3L 13§
*ONI? 04 9VI4 3IML 13§

* XYW, T4 InL WOUd NOILYINWIS
ML ¥OJ IWiL WNWIXVW JWL OV3Y

*00000h ©1 13¥0K ML 40 30404 ML 13§
‘0G O NOIIS 34 03ONIANI 1IN3 40 Mwnowy L 13§
'0000T ‘0L 13¥30¥ ML 40 SSVW WioL IuL L3S

*26 01 YINd WNOILYLIAVND 3L 13§

[GhE'D OL 1111 40 3IWD3Q ML L3

‘@INIV S1 13¥I0W FuL HIINM LY JIONV L (9)
73INVISIO TVANOZINOM ML  (d)

7ALI073A VENOZINOM ML (3)

*NDILVE3TIIIV TVINOZINO® ML (0) :

“3oNVISIO WILINIA L (I)

‘AL13073A WOIINIA ML (V)

*NOILVNINIIIV WILLEIA ML (V)

1037 0L SITVINVA DNINOII04 ML 43§

ONIHONYHE — HSITONI TYWHON R cL R f—




T

‘Hivd | 3vI0¥
L YUYW OL ANVESIIIN
S$STI0¥ J4L $VLTVWO) Siu]

*IINVLEIQ TIINOZIWON 3HL ONV “AL130V3A
IVANOZINON IHL “NOTLVNINIIIV IVANOZIWOM
ML TIONVISIO IVIILNIA ML TALIDOTIA
IYILLNIA ML NOILVEITIIN WIILNIA
ML TLINION INL 4O SSYW IML ANTNg

*INO AN JWIL NOTAVINWIS Ju) 3SVINIY

.

_J

EAELL RLIY] NIM]

™I WX Jul Nyl §TLYINS
$1 ML NOTLYWMIES WL 4]

TIND AR IWLL
NOLLYINWIS IHL ISYIUON]

*ALII0N3A IVINOTINON
INL AE FINYLSIQ TVINOZIWOM IHL ISYIUIN]

*NOTAYETTIIIY TWINOZINOH
ML AT ALII0TIA TVINOZIVOM FHL ISVIVON]

*LINION WL 40 BEVW IHL AT ALLINYND $IML

3GIAIC ONY QIWIY ST LINJ0W ML HIINM LY JTONV 3HL
40 INTS M1 AR LINJ0¥ WL 40 3DW04 ML ALY
1§MOTI04 SV NOJLIVNITIOIY IVINOZIWOH ML 3LVINITY)

*ALI0TIA
AVILLNIA IHL AT FINYLSIC TVILLWIA L ISVIWIN]

‘NO1LY¥ITIIV
AILLUIA INL AR ALIDOTIA TVILLNIA ML ISYIWON]

‘IN¢ TYNOTLAVLIAVES IHL LOVULENE NIHL QONY LINOOV
IHL 4O SSYW INL AS ALLLNVNO S1ML 3QIALQ (Q3WIY
$1 43%00¥ IML MIIHA LY FIONY 3HL 4O INISOD

INL AS LIWO0N ML 40 32004 3ML AdILNY

*ING 01 V4 IML 13§




DECAEASE THE RASS OF Tt
ROCKET BY THE AFMOUNT OF
FUEL EXPENDED PER JECOND.

PEAD TWE maximum TIRE SOR Tig
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InCREASE THE VERTICAL VELOCITY BY ThE VERTICAL
ACCELERATION.

3
rmemmesE INCREASE THE VERTICAL DISTANCE BY TWE VERTICAL

VELOCITY.

CALCULATE TME MORIZOWTAL ACCELERATION AS FOLLOWS:

FULTIPLY THE FORCE OF THE ROCKET BY THE SINE OF

THE ANGLE AT WHICH THE ROCKET 13 AIMED AND DIVIDE

THIS QUANTITY BY THE RASS OF TME ROCKET.

INCREASE YME MORIZONTAL VELOCITY BY TME

WOR{ZOMTAL ACCELERAT[OW, :
INCREAZE TME MORIZOWTAL DISTAMCE BY THE

MORIZONTAL VELOCITY,
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NORMAL ENGLISH — HIERARCHICAL

L LAY S M CREALE THE SIMAATION TiMe gy Ow{ PRINT THE MASS OF TWE ROCRET, THE
VERTICA. ACCELERATION, THE VERTICAL
VELOCITY, TWE VERTICAL DISTARCE, THE
WORIZONTAL ACCELERATION, THE wORIZONTAL
VELOCITY, AND THE WOAIZONTAL DISTANCE.
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:?&"r“ s" THE POLLOWIRG VARIABLES TO 2tR0: ‘m m PRGN TE FlLe 'w" s" m 0 lemo. 2 nu i1ery BELOw wmiLl ™ FLAG (3 iSO,
(R VACCEL Ser TIME 1o ow ——
I8 OF A €7 1R €.
TS Wy
y nIsT
(0 HACCEL
(E) WVELOC
(F) WRIST
(G)  AMGLE
Ser TILT vo 03481,
Ser 6AF 1o 32.
Sev "ASS vo 10000.
Ser FEL vo SO.
Ser FORCE vo 400000,
tr TIPE 13 LESS THAR Carcutate VACCEL as roLiows:
on coualL 1o 100 MuLtieny FORCE av Twe costwe o ANGLE: Increase TIME ov ome.
DIVIDE THIS QUANTITY BY
PASS AMD Twew susTRACT GRAV,
Increase VWELOC sv VACCEL
Increase VDIST gv WELOC.
CaLculare HACCEL as rotiows:
Tutn Drmgreist SuLtieLy FORCE sy TE sine oF ANGLE
AND DIVIDE THIS QUANTITY 8v FASS,
Imcrease’ HVELOC sv HACCEL.
. Increase HKDIST py HVELOC.
—— 1 TI'¥ cauas U r T
oecaeast WASS wv FUEL gouacs 101
Tutn Qrrgmerse Taxw OrmEmmise
sev NGLE vo TILT. sev FORCE vo 2ema.
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PROGRAM ROCKET———m—————SET VACCHL, = 0———————— JEAB FIOR *MAR": AAXT SET ARG = 0— 00 Wl = 0

SET WELOC - 0

SET VBIST =0

SET WACCEL - 0

TYION -0

SET MOIST =0

SET MGLE = 0

SET TILT = 0.3891

SET GRAV = 32

SET HASS = 10000

SETAEL -S5O

SET FORCE - ~00000

IF TIME <100~——SET VACCEL = ((FORCE ° COS(A.CLE))/TASS) - GRAV SET TIPE
SET YVELOC = WELOC + VACCEL - TINE » 1
SET VOIST « YDIST + WELOC
SET HALCLL = (FGICE * Slic(/uGLE) ) PSSS
Tikn ELSE  SET HVELOC = HVELOC » HACCEL

SET HDIST = MDIST + HVELOC

SL) jpeS - IFTHE = 1 IF THHE = 161
JBES-RLEL

e ELSE

UT bLAL = TILT SET FCPCE = 0




PDL — HIERARCHICAL

* O —SET TINE = TINE - |

bev T0e
e+ 1

SET AN = 1
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