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WE REALLY
DO CARE!

We make each toy with tender
loving care. If there is a problem
with your toy please let us know.
Simply describe the problem
and mail that description along
with your name and address to:

KENNER PRODUCTS
Consumer Relations Dept.
1014 Vine St.

Cincinnati, OH 45202
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Appendix B: Original Instruction Booklet
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Patterns drawn with Wheels inside of Rings

Also see pages 6 through 11

THIS IS HOW... . Put a shest. of Spirograph Paper, or any kind of 144
paper, on the white side of the Baseboard and place a RING on it. Fasten Pin RING No. 7~ to Paper and Saseboard, the No. 1
it down with a pin through each of the four tiny pinholes. mark at the top.

Place WHEEL No. 60 so that Hole 1 lines up with the
No. 1 mark on the Ring. With pen in Hole 1 draw the
pattern.

Reposition the Wheel so that Hole 3 lines up with the
No. 1 mark on the Ring and over the pattern you have
drawn, With pen in Hole 3 draw another pattern.

Repeat, using Holes 5 and 7. -

The numbers on the Wheels, Rings and Racks indicate
the number of gear teeth. On the Rings, the upper num-
ber is for the number of teeth on the outside, the bot-
tom number for the inside.

No. 1 MARK...
STARTING POINT

Pin RING No. % to the Paper and Baseboard. Use

WHEEL No. 60, Hole 1 at the No. 1 mark on the Ring.
With Red Pen in Hole 1 draw the pattern.

Move the Wheel one tooth to the right and with Pen
in Hole 1 draw the pattern.

Line up Hole § in Wheel with the No. 2 mark on Ring.
With black pen in Hole § draw the pattern, Again move
Wheel one tooth to the right and draw, pen in Hole 5.

Turn Wheel over (numbers underneath) and position
Hole 5 between the two patterns you have just drawn.
Draw with green pen in Hole 5. .

Pin RING No. ‘QLG‘ to the Paper and Baseboard. Use
WHEEL No. 56, Hole 1 at the No. 1 mark of the Ring.
With pen in Hole 1 draw the pattern.

Reposition the Wheel so that Hole 2 is one tooth to
the right of the original pattern. Draw pattern with Pen
in Hole 2.

Repeat, using Holes 3, 4, 5, 6, 7, 8 and 9, moving
one tooth 1o the right with each hole.

Place a WHEEL inside the Ring. With a pen in one of the targer holes,

(for your first pattern, use one of the holes closer to the center of the . ; 150

wheel), move the Wheel carefully around the inside of the Ring, always Pin RING No. 352 to tho Paper Baseboard. Use WHEEL
keeping the teeth in contact. Hold the pen upright, and do not press hard No. 30, Hole 1 at the No. 1 mark of the Ring. With the
on it. Continue until your tine meets where it started. black pen in Hole 1 draw the pattern. -

Reposition the Wheel so that Hole 2 is at top. Draw
pattern, black pen in Hole 2. Repeat with Hole 3.

Now use WHEEL No. 45, Hole 6 at top. Draw pattern,
green pen in Hole 6. Repeat with Holes 7 and 8.

Next, use WHEEL No. 60, Hole 11 at top. Draw pat-
tern, red pen in Hole 11, Repeat with Holes 12 and 13.

To finish, use WHEEL No. 75, Hole 16 at top. Draw,
biue pen in Hole 16. Repeat with Holes 17 and 18.

_Try this again using a different hole in the Wheel, then by starting at a
different position in the Ring.

-
Tr_ne inside of me box lid shows the basic patterns made with the Wheels inside the
Rings. By drawing these, you will get to know the pattern each Wheel makes.

Using your ball point pens for the first time, rub the points on a piece of scratch
paper until the ink flows smoothly. Your Spirograph pars are precision engineered.
Production requires a slightty shorter tooth at hole 1 in each part which does not
_. affect the operation. If some excess plastic is left there, simply scrape it off. The
{21 shorter tooth will aiso assist you in locating the starting point. ®




Giant-Size Patterns and [nng Patterns

Alsa see both sides of back cover and page 12
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Fascinating Continuous Patterns

Also see pages 13 and 14

1. Pin down a Ring and revolve a Wheet around the outer edge.
2. Pin down a Wheel and revoive a Ring around it.

Ypu can draw still more interesting patterns, but slightly smaler, by
pinning down a Wheel and rolling another Wheel around it.
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TO DRAW LONG PATTERNS

Pin down a RACK with pins through three pinholes. Roll a Wheel around
it. Slow down when you go around the ends of the Rack so that the teeth
stay in contact.

Beautiful designs can be drawn by changing the position of the Rack.
Remove the two pins on the ends, leaving the center pin, and rotate the
Rack. Pin it down again and repeat your pattern.

Another way is to move the RACK about a quarter inch up or down
without rotating it.

IT'S REALLY QUITE SIMPLE!

To draw the design shown here, foliow these steps:
1. Pin down Rack 150 with three pins.

2. With Ring 19—464— between the two Racks, pin down Rack 144 parallel tn

Rack 150.

3. Place the Ring at the left end of the two Racks, with mark 1 at top.

4. Use Wheel 24. With the pen in Hole 1 draw pattern. Always line up
Hole 1 with mark 1 in the Ring before drawing a pattern.

5. Lift the top of the Ring and move one tooth to the right along the upper
Rack, keeping the teeth engaged on the lower Rack; draw a pattern.
Repeat until you have drawn six patterns.

6. Move the Ring two teeth to right along both Racks; draw a pattern.

7. Now move the Ring one tooth to right along the lower Rack, keeping
teeth engaged in upper Rack; draw a pattern. Repeat until you have
drawn six patterns.

8. Again move the Ring two teeth to right along both Racks. Keep repeating
steps 4 through 8 until you reach the end of the Racks.

Try other continuous designs using different Wheels and different Holes.
For other design ideas using two Racks see pages 13 and 14. .

HOW TO USE THE EASY GUIDES THAT FOLLOW

In the guides for the patterns on the following pages, the RING to use is
shown first. Then, the number of the WHEEL is shown in a Circle. The
numbers thereafter indicate the HOLE in which to insert the pen. The
color of this number tells you the color of the pen to use.

Have lun! Create your own patterns, too. Change the combination and
position of the Wheels, Rings and Racks, using different holes and pens.

|



Ring Wheel Hole No.
No. No. and Color of Pen

144
% @) + 1-3-57-9.11131517

19-21-23-25

Always place Ring with mark 1 at top. Line
up the Hole you are using with mark 1 unless

otherwise instructed.

WAL,
YN Y
== =
- -
= :
150
e * « 1 (18 loops)
105 @ 1 {18 loops)

1 {to finish}

. « 3.3 one tooth to right; 3one
tooth left. Now line up with
mark 2 on Ring and draw 3-3
one tooth to right; turn Wheel
over and draw 3, lined up

with mark 2.

144
2. * 1-2-3-4-5
9% 1-2-3-4-5, lined up at mark 2
on the Ring
1-2-3-4-5, lined up at mark 3
o 15:16-17-18-19
15-16-17-18-19 lined up at
mark 2

. e 1.2-3-4-5-6-7-8-9, moving one
taoth to the right every hole.
Starting again at mark 1,
draw 2-3-4-5-6-7-8-9-10,
again moving one tooth right
every hole.

o 1-2-3-4-5

@ * 9at mark 1; 9 one tooth right;
9 two teeth right; 9 one tooth
left of mark 1; 9 two teeth teft.
18-19-20-21 lined up with the
mark half-way between marks
2 and 3 on the Ring.

et




o 1-2-3-4-5-6-7-8-9-10 moving
one tooth right every hole.

150
— . e 1thru 26 moving two teeth
105 right every hole.

144

o 1-2-3.4-5-6.7-8-9-10-11-12-
1314

:-g-g- . . 1-2-3-4-5
o 1-2-3-4-5
o 1.2-3-4:5

}gg. . (::) 5
» 13-14-15
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150
105

Draw with Hole 1 lined up at mark 1. Next,
draw with Hole 2 one tooth to right, then
one tooth to lelt of mark 1. Now Hole 3 one
tooth farther to right, then one tooth farther
left. Continue moving one tooth farther right
and left with each hole.

. o 1-2-2-3-3-4-4-5-5-6-6-7-7-8-8




144

~~

@5 @«
® 15, starting at marks 1 and 2
144 . 108 €. i
. * 13-3-5-5-7-7 moving one )
96 tooth right and left every hole. e 17 * 23, starting (2 + 13 ana ' ;ﬁgb:'(ht::cs
150 Turn Wheel over and draw at marks 1 and 2 1,2and 3
2-2-4-4. moving one tooth i :
05 ° ¢ 1-3-57-9-11-13-15-17 right anﬁﬁaﬂ of m%rk 1 avery @ * 29 ¢ 35, starting @ * 3 and * 11, both start-
hole. at marks 1 and 3 |1n92 at maéks
.2, 3and 4
7, starting at marks 1 thru 6
144
144 ; : %% " RN
% * 1.3-5-7, Move six teeth right 96 .

and draw 1-3-5-7

@ ¢ 1-3 Line up so that Hole is

P

directly in the center be-
tween the blue and green
patterns.

150
105

e * * 1-2-3-4-5-6-7-8-9-10-11-12

moving one tooth right every
hole.

* 1,slarting at marks 1,2 and 3

* 1, starting at marks 1, 2, 3
and 4 .

¢ 1, starting at marks 1 thru 6

144

% ¢ 1-10-16 . e 35




Shown Y2 actual size

Rack 144 o @ .1

With Rack horizontal, start at mark 5 on Rack and draw seven times, moving
one tooth right each time. Remove the two end pins and pivot Rack so that
it is vertical and repeat with red pen. Again pivot so that Rack is between
the two designs and draw with black pen, then pivot and draw with blue
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144
96
With

mark 4 and move Ring 1 tooth to right top and bottom

I (=

mark 1 of Ring at top, line up each Hole at

for each pattern;

i
96
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. * 1 Begin at mark 10 on Ring and draw 5 blue patterns, moving Ring to

the right one tooth top and bottom every time. Move two teeth, repeat
in green; do this three times in each color.

Alter the sixth pattern, reverse, starting at mark 4 on the Ring and
moving left.

* 1 Start at left of Racks with- mark 1 of Ring at top. Draw 14 designs,
alternating red and blue, moving Ring two teeth right on TOP Rack
every time. Always line up Hole 1 in the Wheel with mark 1 on the Ring.
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With mark 1 ol Ring at top, be-
gin with Hole 1 of Wheel at
mark 3. Draw 18 patterns, each
time moving Ring 1 tooth to
right along upper Rack (keep
teeth engaged Iin lower Rack)
and each time move the Wheel
2 taeth to left inside the Ring.

e

gt

>

N KN

0
t “l)-
Wt

1

144 @
— e

96

1 through 2B, odd numbers in
blue, even numbers in red, mov-
ing Ring one tooth right TOP
and BOTTOM for each pattern.

/“tﬁiﬁi"'
i
N\

150 .

105 * @2
1-1-1-1-1-1-1-1, move
Ring one tooth to right
TOP and BOTTOM for
each pattern.

.......

14

OUTSIDE EDGE OF RING
144

96

. @ * 1; nine times, moving one tooth right every time; do the
same in red, starting at the mark between marks 2 and 3;
same in green, Starting at mark 4; and in black starting at
the mark between marks 5 and 6.

Leave Ring in piace and draw INSIDE:@ LI

Now remove Ring and center Wheel on the green pat-
tern you have just drawn. Pin it to thé board.
Use ¢ 13 around the Wheel.

Pattern on back cover is drawn in a similar manner . . .
try it yourseif,




Spirograph is fun. It is easy, yet challenging. A young child or an adult
can draw beautiful designs at once. Teaches coordination of hand and
eye, stimulates the imagination and develops creativity.

Based.on mathematical principles and precision engineered, Spirograph ~ -

i3 an award winning toy that provides endless fascination and enjoyment.
Use Spirograph to create designs on materials for embroidering, to
decorate stationery,. greeting cards, trading cards, lampshades, textiles
and many more. -~
Make your own-album of "SPIRQGRAPHICS.” Show it to
your family and friends . . . compare theirs with yours,

Now get Kenner's New SPIROGRAPH REFILL
Kit contains simple guides for 70 more it
board and Spiragraph Paper.

If your dealer is temporarity out of kits, we will, as & service send it to you direct. Send 60c
(check or money order, sorry no C.0.D.’s. Ohio residents add 4% Saies Tax). Include your
name, address and the stock number and mail to: Dept. SRK,

Kenner Products Co., 912 Sy « Street, Cincinnati, Ohio 45202

at your favorite dealer,

KIT No. 482, available
| Spirog spacial Drawing base-

Printed 1n U.S.A.

]
|
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CYCLOGRAPH 20-May~1986 21:31:02 VAX Pascal V3.2-57 Page 1

01 . Source Listing 20-May=1986 19:59:49 COOTAALEXAL.THESISICYCLOGRAPH.PAS;34 (1)
=LINE-IDC-PL-SL- —

(.i'iﬁ**!itﬁQtﬁ**ﬁ*ttt*itttiti'itiﬁt!'ﬁ**"*ﬁtﬁi*fitt*itit*tiﬁiﬁiiiiitit*’*ttﬁ)

00001 c 0 0
00002 cC 0 0 C« s "}
00003 C O 0 €* Program: Cyclograph *)
00004 C 0 0 {» )
00005 € 0 0 {» Author: Todd A. Alexander ’ =}
00006 C 0 0 {» *}
00007 C 0 0 {» purpose: Thesis /7 Creative Project required to graduate =)
00008 cC 0 0 (=~ from the Honors College == this is part of my *) -
00009 c 0 0 ~ ' submission under the enrollment of ID 499. *)
00010 C 0 0 (= *)}
00011 € 0 0 {x Date of Last Revision: ®ay 17, 1936 *}
00012 C 0 0 (+ *)
00013 € 3 3 {* ®raogram Overview: This programs, along with its subordinatess, *}
00014 C 0 0 (+ attempts to emulate the Spirograph(TM) drawing =)
00015 € 0 0 (» R toy develooed by Kenners, Inc. Interactive as «}
00015 c 0 0 (~ well as programming commands are used to draw *}
00317 c 0 3 (+ designs at the terminal. %)}
© 00018 ¢ 0 0 (+~ *}
- 09 € 0 0O {x docules Called: Home . )
00020 c 0 0 (=~ Home?2 %)}
90521 C 3 0 (« *}
00022 C 0 0 (r Modules Used In RAL Library: )
00023 c 0 0 (= *}
00024 C 0 0 (~ Clear_Screen *}
00325 [ T A Init_graphics %}
00026 € 0 0 (x Line *}
© 00027 C 3 0 (» Move *}
30028 C 3 ) SCet_window *}
00029 € 0 0 (« Set_color *}
00030 C J9 0 (= )}
00021 C 0 O (KRRt AR A A AR A AR AR N R R A AR AR R IR AR AR AP R AR AR R AR AR N RARRARAARRRRR AR A ANk h ek kkkw’ )
0052 9 2
00033 g 9
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CYCLOGRAPH 20-may-1986 21:31:02 VAX Pascal Vv3.2-57 Page 2
01 Source Listing . 20=-May=1986 19:59:49 COOTAALEXA.THESISICYCLOSRAPH.PAS;34 (2)
~LINE-IDC-PL-SL-

00035 0 O Program Cyclograph(Input,Qutput-Procfile)’;

00036 0o 0 b

00037 0 0 Type .

00038 0 0 SetO0fCharacters = Set of Char’

00039 o 0 String = Packed Array({1..801 of Char;

00040 0o 0 Lines = Packed Array(1..80] of Char;

00041 0 0 Words = Packed Array(1..10] of Char; -
00042 0 0 word_List = Packed Array[1..19] 0f Words’

00Cc43 (VI Lists = Packed Array(1..200] of Linesz

00044 a 0 DDLists = Packed Array{1..200,1..4]) of Words’;

00045 0 o

00046 0 0 var

00067 3 0

00048 4 O O (Aerk kA kAR R AR A AR R RNN AR AR N R AR R AR R AR AR R AR AR R AR RN AN AR ARRRANR AN R AN AR AR kkdrd )
00049 ¢ 3 0O {« variaoles used for the immediate mode and graphing )}
gooso [4 D 0 (AR R AR R AR AR KRR R KRR AN AR AR AR RN AR AR RN RN R AR R AR R AR AR AR R AR KRR R R AR Ak ARk A ANt )
20051 g 0

00052 C 0 0 { VARIASLE NAHME TYPE PURPOSE/EXPLANATION )
00053 0 3

0005+& 0 0 Immediate_mode : 3oolean’ {False=zorogram mode)

00055 3 0

00056 g 0 Coamanda : Char’ {Single character command)}

00057 3 9

00053 o 2 L : Integer: {Multi-purpose Loop index variable)

70059 J 3 Lcount : Integer; {Number of letters in words in Cline)

00060 0 0 4 : Integer; {Multi-purcose Llooo index variablel

00051 9 0 Numrhole : Integer; (Number of hole on wheel)

300462 2 2 Theta? : Integer: {Loop index for real Thetal)

20053 0 2

30064 0 92 Jtctolor : Packed Array[1..30] of Char; {(Old color, used in NEXT command}
00045 9 3 Cline : ®acked Array(1..30] of Char; {Immediate command line)

20256 3 3 dora : Packed Array{1..30) of Char; <{Contiguous string of characters after single character coamand }
00067 3 9

20068 0 2 Cycles : Reals {Mumper calculated to specify number of revolutions of wheel in ringl
00Cs9 (S Cesr : Real: {Intermegiate cosine valuer used to rotate}

30079 7 2 LIssum : Reals {Intermediate cosine vatuer used to rotate)

20971 33 o3 1 Reals {Intermeciite cosine valuer used to rotate}

20072 33 Lepgthn 1 leals {Langth of seyment from current point to origin}
o373 J 1 Agtation : Reals {Rotation in radians of rings, in steps of "teeth™}
70074 o < Sirsum : Reals {Intermwediate sine valuesr, used to rotatel

30375 9 9 3te 1 Reals {For intermittent graphing - where wheel left off)
00075 2 3 Sinr : Reals {Intermweaiate sine value, used to rotate)

00077 G 0 sint : Reals {Intermediate sine value, uysed to rotatel}

00073 0 O Strt : Real; {fFor internittent 3raphing - where wheel begins)
3c077 0 0 Theta : Reals (Angle from x axis to center of wheel)

70039 7 3

00081 J 0 Coamands : SetQfCharacters; {Set of valid one letter commands)
003092 0 0

00083 3 0 3eta : Single; {Angle of revolution of wheel relative to thetal
00034 g 3 Numr : Singles {(Value of number found within Cline)

70085 0 9 Racius : Singles (Adjusted racdius of wheel)

00C3 6 9 0 Ratio : Singles {Ring divided by wheel radius}

600387 o 2 a : Singles (Radius of ring)

10338 s ] ) : Single; {(%adius of wheel)

30819 2 2 : 3inales {L2nath to holte in whe=2L)




CYCLOGRAPH
01 Source Listing

-~LINE=IDC-PL-SL-

Q0090 0 0 h : Singles
00091 0 0 j : Singles
00092 0 0 Xry : Singles
00093 0 0

20-May-1986 21:31:02  yAX Pascal v3.2-57 page
20-May-1986 19:59:49  COOTAALEXA.THESISICYCLOGRAPH.PAS;34 (2)

{Hole number)
{bistance from center of hole to pen contactl}
{x and y vectorss |} to axis, plotted from origin}

'3



CYCLOGRAPH 20-May-1986 21:31:02 VAX Pascal v3.2-57 ' Page

01 Source Listing 20-May-1986 19:59:49 COOTAALEXA.THESISICYCLOGRAPHLPAS, 34 (3)
~LINE-IDC-PL~SL~
00095 € 0 0 (nArdard bkt A AR AR A AR AR R RN R R XA AR RARRARA AN N AR RN R A AR AR R AR NN RA AN RRAAR)
000946 € G O (x variables used for the intepreter - *) .
00097 C 0 0 (Rarrdr b e A e A AR AN R AR AR AR AR R AR AR A NR AR AR AR RN AN AR RRNR AR RN AR RN AR R RN R AR ARRR )
00098 0 0
00099 C 0 0 € VARIABLE NAME TYPE PURPOSE/EXPLANATION 2
00100 0 0
00101 0 0 Counter_stack : Array(1..20] of Integer’ {Stacks number of repetions)
00132 0 0 Pc_stack : Array(1..20]1 of Integer; {Stacks line numbers for DO and RUN commands)
00103 Q 0 Procline : Array[1..501 of Integer’; {List of Lline numbers for corresponding procedures in Proclist)
00194 0 O
001G5 g 0 crror_free : Sootean; {flag for errors in program)
001046 0 0 Found : 8colean’ {Flag for searches through Lists)
00107 0 0 .
30108 7 9 dordList : DDListss? (2 3dimensional array holding command procedures seperated into words)
g010¢9 0 0
00110 0 0 A2 : Integer’ {Multi-ouroose toop index variable)
00111 3 0 32 : Integer; {Multi-puroose Loop index variablel)
00112 J 2 Dos : Integer; {(Nuader »f DC statements found in orocedure)
30113 2 2 Srrornua : Inteqger; {Numoer of errors found in Procfilel
00114 a 0 K : Integer’ {%ulti-puroose loop index variable}
© 20115 g 0 Linecount : Integers {Numpber of command lines in Procfile)
00116 3 9 Letcount : Integer., {Numper of letters in command words}
go117 [V PC : Integers {Prograa line counter = curreat line number being executed)
00113 [ ] Prces : Integer; {Total numper of defined procedure in procfilel)
Q0119 g 9 Pointer : Integer; {Level of nesting of procedures or DO Loops)
00120 9 9 Runs : Inteqger’ {Numwoer of UN statements encountered in Procfilel)
00121 0 9 starts : Integers (Numoer of START statements found in a procedure}
50122 3 2 dordcount : Inteqger; {Current number of words found in comssand}
30123 22
00124 7 0 Commline : Lines, {(Line of text from Pracfitel
00125 0 0
90126 3 3 CommList : Lists; {Entire List of Llines from Procfile)
16177 g 3
J0123 S 9 dijits : Set of char; {valid set of characters found in integers}
20129 3 2 realdijits : Set of char; (Valia set of characters found in real numoers)
00139 2 3
30171 R dSrecfil: s TZT2 {Taxt file which holds asrogram proceduresl}
30132 I3
20133 J 0 Proclist : aworc_tist; {List of procedure names)
00134 2 9 Runlist : word_Llist/ {(List of orocedures catled}
2013 3 valltise : Wora_Lists {(valid words for column 1)}
30136 0 3 valllist : dord_tists {Valis worgs for column 2)
201137 0 9 Valllist 12 Word_List; {valid words for column 3)
00138 0 o0
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00140
00141
00142
00143

" 00144

00145
00146
00147
001438
00149
20159
00151
00152
00153
00154
00155
30156
00157
00158
00159
30160
20161
20152
00163
20164
00165
10186
20167
00168
301549
2017¢
10171
20172
30173
1174
00175
20176
00177
001738
Q0179
00130
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CRAN A AR R AR A AR R RN R AR NI AR AR tﬁti*i*itiittttiiﬁlii*'ﬁ*'itiﬁﬁii‘.iiii*iit’i*i'ii)

{* External Procedures for RAL ReGIS Graphics and Cobol External Procedures =)
(ﬁﬁ-ﬁ*iﬁtﬁitttttt*tttittttttiti*ttttttttttttﬁtittttﬁtﬁ*tﬁitt*itt*t*tttt.thﬂttt*)

Proceaqure Home; N
{Clears screen and places prompt)
Externs

Procecure Home?l;
{Clears screen ana places second orompt)
Extern;

Procedure Cléar_screen;
{Clears screen of 3raphics and text, to plack)}
Fortran;

Procedure Init_jsraphics’
{Sets defaultt colors, positions for 3raphics)
Fortrans

Procecure Line(X:3ingle;Y:Single);
{Oraws Lline froam current graphic ososition to x,y)
fortran,

Progceaure “ove(Xx:Singles;Y:Single)s
{Moves j3rapnhnic cursor to xsy)}
fortran;

Procedure 3et_window{Xleft,¥oot,Xrizht,YtopzSingle)s
{Sets x anc y saunds}
Fortrans,

Procecure "xt{i5tzescr Yessage: Packed irrayla..d:integer] Of Char);
{Places *2xt 21 screen)
Fortran,

Procecure 3et_color(X%STDESC? 3tring:Pacxed irriyla..bzinteger) Of Char;
Numoer: Integer)’

{Chanrges calor of nlotting)

Fortrans

H
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001382
00133
00134
00185
00186
00187

- 00183

00189
00190
00191
00192
Qo193
00194
00195
00196
00197

"~ 00198

00199
00200
00201
00202
00203
00234
00295
00296
00297
00208
00229
00210
00211
0212
00213
00214
20215
00216
00217

T 00213

00219
00220
00221
0222
Qo223
00224
00225
90226
00227
090228
00229
00230
00231
00232
20233
00234
20235

n327s

[
c
c
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{*i.tttttitﬂ’tw*tttﬁttittiitiit**ktttt***'ﬁ.i!ti*ittﬁﬁt*t**ittﬁ*ﬁiittit*t*iiit)
{* Internally Defined Functions *}
(i 2222220222 2322222222 X 31 ittttiﬁi'it*itiiiitt*iiiii*****ﬂti*i**ﬂ*iﬁ*ﬁfﬁﬁ*i)
Function Power(x:real; n:integer) :reat’

{Returns x raised to 'the n}

3eqgin

If n=J then Power:=1 else Power:=x * Power(x,n-1)
Enaz

Function Vatue(Xzchar) :zinteger’
{Returns value of a number character}
3eqin

Value := QOrd(X) = 0rd(*0");
£Znds

Function Value_3eal(x:woras) :real;
{Returns value af real number which was in character formwat)
Var

M,Numz Integer;

Num2 : real;

Point_found, found_again: boolean’s

3eqin
Num 1= 27
Num2 := G/
® = 1;

Point_¢ounag := false;
while (m < 11) ana not(ooint_founa) Do
seqgin
1f x{m] = *.' then Point_founda
else if x(m] <> * * then Num
m = mels

= true
= NUM*10 + VALUE(XTCMI)?

Znds
* = 137
while 2o0int_founa ana dot(founz_again) Do
degin
If x{2l = '.' then found_again := true;

If (xfm] <> * ') ang (x{m] <> *.Y)
then Num2 := NUMZ/1D ¢ VALUE(XIM)) /7107
m o= a1
Enas
Value_3eal := nua + nunm’

w

nd;

fFunction Value_Intejer{x:words) :integer:

{Returns value of an integer which was in character format)
Var

M,Nua : Integer;

r 2= 1
while
3a3in
If x{2i <> ' * then ‘wum 1= Yum*12 + vVatue(x(nml);
m 1= aet)

H
’

n < 11) Jo0
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00238
00239
00240

© 00241

00242 [
00243
00244
00245
- 00246
- 00247
00248
00249 [
00250
00251
00252
00253
00254
00255
00254 c
00257
00258

© 00259

00260
30251
Q0282
00c63 4
20264
00265
002¢6
10267

T 00268

20259
3¢z270
33271
ga272
30273
00274
20275
00274
30277
006273
0279
00230
20231 [4
20282
002383
00234
00235
70236
20297
10238
30239
30230
23291
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End’
Vatue_Integer
End;

2= num;

Function Column2_Not_Null(X:DDLists; k:integer)

{Returns true if something appears in column
3eqgin

Column2_Not_Null := false’

If (xCks,21<>*) *) then Column2_not_
End;

function Column3_Not_Null(X:DDLists/;
{Returns true if something appears
Jegin
Column3_Not_Null := false;
If (xLkrs33<0"]
Enas

kzintejer)
in cotuan

Function Coluan4_Not _Null{X:DDLists;, k:integer)
{Returns true if something appears in column
deqin

Columné_vot_~Null :=
If (x({ks,430°%
Enas

fatses

Function Valia_Integer(x:woras) :boolean;

') then Column3_not_

) then Columné4_not_null :=

20=May~-1986 21:31:02
20-May-1986 19:59:49

:boolean;
2}

null := true’

:booleans
3>

true;

nutt ==

tbooleans
4)

true;

(Returns true if string is in valid integer format)

var
a @ integer;
valid_nool:boolean,
3esin
Valid_Integer
valia_nasol :=
3 = 17
ahiled
If not (x€a] in Dij;its) then
Segin Valio_Integer 1= falses
valid_osool := falses
Ina
Else

a 3=

a + 17

0

nes

Function Vali4_real{x:woras) :ooolean’

{valia_nool) ana (a<?1) ana (x{al<>*

') ) a0

{Peturns true if string is in valid real format)

Var
aspointcount : integer;
valia_nool:noolean;

Aeqgin
valia_rea
valiz_coo
FE A
cointcount
ehiled

Ze3in

L =3 true;
L := true;

= ..

(vilis_nool)

ana (3a<11) and (x{a]J<>*

') ) do

VAX Pascat y3.2-57 pPage
COOTAALEXA-THESISICYCLOGRAPHLPAS; 34 (5)
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00293
00294
00295
00296
00297
00293
00299
00300

00302
00303
00304
20305 4
00306

[aRaRal

00308
Q003309
00310
00311
00312
00313
00314
30315
00314
00317
00318
00319
00329 4
00321
no3z22
00322
00324
30325
20325
00327
90323
N3y
00330
00331
00332
00333
00334
00335 C
00336
00337
00338
00339
00340
30341

0343
00344
30345
50346

At bt kAl B OO O B ed DD S DB A RO DT O A Db dod B b DB BB OODO D ad b b od b d b
R RNWIIN NN 2 4O OQO=R N NN = = - aa 00U OONNN==S S B a0 00000 =a2NWWWNN

Source Listing

20-May-1986 21:31:02
20-May~1986 19:59:49

VAX Pascal V3.2-57 Page
COOTAALEXA.THESISICYCLOGRAPH.PASS 34 (5)

If xfal) = *.' then pointcount
If (not (x[al in RealDigits))
Begin Valid_real := false;
Valid_bool := falses
€na
Else a z= a + ¥;
End;
End;

{tittittﬁttiitQﬁitttﬁtt'tit**ﬁtititttﬁﬁ
{* Internally Defined Procedures
‘(ltttiit'ttﬁttﬁt'ﬁittt*t’ﬁit*ttt.ttt'it
Procecure Find_closure_cyclas;
(Calculates numper of cycles necessa

3egin
Ratio := alo:
Cycles := 3/
a =1,
while (Cycles = Q) Do
Begin

If aps(trunc(m » Ratio) = (m *
m = a t 1]
Ends
£nd;

Procecure fing_asord;
{Lccates tne first contigucus string

Jeqin
<orz 1= ¢
Leount 2= 17
L= 37
dhil2 (Clineilbll <> * %)Y Do
Zesin
asraficount] := Clineli]s
Leount = Lesunt + 17
L= L+ 13
enas
chds

Procecure Fing_numoer;
{Assisns NUM the value of the numoer
degin
fing_woras;
Num := 55
If wore < *
m o= 117
Lcount 1= G7
while (m > 2) Do
Zegin
It «oralai <> * % then
sesin
Sum = Value(woraInml) « Pow

then 3egin

=i pointcount + 1;
or (Pointcount > 1) then

'ttttti'.t*itiitiil‘*ﬁ*tﬁit*'ﬂtﬁii!*ﬁii')
3}

RN AR R AR AARRERRRRAN RN A ARRS AR AR NN AR Ak A )

ry to complete a design)

Ratio)) < 0.0001 then Cycles := m;

of characters following command}

founc within a commandd}

er{13,Lcount) + Num;
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00347 14 Lecount := lcount + 17
00348 1 3 €nd;
. 00349 1 3 n = m=1;
00350 1 2 Enaz
00351 1 1 ~End;
- 00352 0D 0 end’;
00353 o o0
00354 0 0
00355 1, 0 Procecure Find_toap_cycles’
00356 o f_ o] {Calculates numper of cycles according to Loop number given by user)
00357 1 1 gegin
00358 1 1 Cycles := 2 » Nuas * 0 / a,
00359 0 9 End;
00360 0 0
00361 T O Procegure 30_4raph;
00362 c 1 0 {Grapns 4neet Jithin a rinj, accordin3 to cycles, a» and b}
00363 t 1 3egin
00364 1 1 Racius := Q.75 * b,
00365 1 1 Numnole := Trunc(bse = 7 + 2.5);
- 00366 1t 1 If numhole < 5 then nuahole z= 5;
30367 101 e 1= (lacius/Numhole) * h;
00363 11 j := 37
"~ Q0369 101 It Immeaiate_mode then Find_nuaber’
Q0370 1 2 If 4um = J then 2eaqin
00371 1 2 Find_closure_cycles,;
00372 1 2 Cycles := Cyctes =~ 27
00372 1 2 Strt = 27
00374 1 2 3tp 1= Cycles;
00375 1 2 ina
30376 1 2 alse eqin
00377 1 2 Find_Lloop_cycles;
00378 1 2 Zycles = (ycles » 27
00379 1 2 Jtn 1= Cycles + 3trt;
270330 T 1 inas
00381 1T 1 for Thetal := Trunc(ls * Strt) to Trunc(Zé » Sto)
00382 1 2 o le7in
00383 1 2 Theta 2= Thetad » 5;
00384 1, 2 Theta := Theta * (3.14157130)2
00385 1 2 3eta := Thetax{a-n)/d = .1415/72;
00386 1 2 x := (a-o+j)*Cos(Theta) + bwlos(Thetax(a~b)/b) + e+«Sin(Beta)’
00387 1 2 y 1= (3=9+j)*5in(Theta) = bxSin(Thetar(a=b)/b) + exCos(Beta);
00338 t 2 Length == Sar({x*x & yw~y);
00389 1 2 cos1 1= (x/length);
00390 1 2 sint := (y/lengtn);
© 00391 1 2 3ine = sinlrotation);
- 00392 1 2 Cosr z= cos{rotation); .
© 00393 1 2 cossum 3= Cosrxcos? = Sinexsint’
© 00394 1 2 sinsum 2= Sinrw*cos! + Cosrxsini;
© 00395 1 2 x = = length * sinsum * 2,9 + 3207
00394 1 2 y := Lengtn * cossum * 2.9 + 300’
00397 1 2 If Thetad <> T then Line(xr,y)/
00393 1 2 ‘ave(xsy)
90399 11 ina;
00470 1 1 strt := 3tp;
904601 309 iInags

VAX Pascal ¥3.,2-57 ‘ page
COOTAALEXA.THESISICYCLOGRAPHLPAS;34 (5)
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00402
00403
00404
00405
00436
00407
00408
00409
004190
00411
00412
00413
00414
00415
00416
00617
00418
00419
00420
00421
00422
00423
00424
30425
00476
00427
00428
00429
J063G
00431
30422
20432
20434
30435
J0436
J0437
00438
Q0439
00440
0c44st
00442
00443
00444
00445
00446
00447
00448
00449
00450
00451
00452
00453
03454
0455
004cs

0 et b 2 (I d b b (D b ik ab o d (I () md md rd b ad d D ok ok ko nd ad b e rd (D) =D A b b ad d b b ek kb o= b (D

DU = 20002000 ARV UU= DN NNS AL aeaL a0 UO A= NNNNNN=SS 42000

Proce
{Re
deg

Znd

Proce
{Re
Jeg

Procecure

{Ro
ELX}
[
E]
ena

Proce
3eq

F

<]

End

Proce
3ej

F

a

cna

20-May~1986
20-May=1986

21:31:02

Source Listing 19:59:49

dure Get_cline’
ads in a command line - immediate mode)
in
Home/
Reaaln(Cline): '
If Not (Clinel1] in Commands) then
3e3in:
Homes
writeln(® )
Write(*Invalid Command®);
Home/
Writetn(**);
tnas
Immediate_nogde :=

.

true’

aure Set_clineld;
ads in a command line in orogram aode)
in
Homec,
Readin(Cline)’
Clear_screen’
found = false;
x 3= 1;
ahile (k<=Procs) ana not(founa) 3and (Clinel1] <>
If cline = proclistik] then found := true
If (Cline{1] <> *+*) anag not found then
jegin
ariteln('Not a valid procecure name.
ariteln(' "),
for L:= 1 to procs

‘x*) ago
else k 3=

23 dritaln(Proclisct{l]);

Imma2diate_noce := falses
;

“gve_teeth;

tate Jesign in increments of "Ta2eth™}
in

ina_numcer’;

ctation 1= Rotation + Num =

’

(2+3.16157a)2

aure
in
ind_numoer;
i= Num;

ioecify _wheel:

’

cure 3pecify_ring:
in
ina_numper;

$= Num,

-

VAX Pascal v3.2-57 ) Page
COOTAALEXA.THESISICYCLOGRAPH.PASZ34 (5)

1;

valia procedures follow:z")’?

0
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00457 1 0 Procedure Specify_holes

00458 1 1 degin

00459 1 1 Find_nuaber;

00460 1 1 h := Num;

00461 o 0 End; -
00462 0 0

00463 1 0 Procedure 3oecify_color;

00464 1T 1 Segin

00465 11 Find_word;

00466 11 Set_colorlwora,1);

00467 0 0 Eng;

00468 0 0

00459 1 0 Procedure Reset_wheel’

00470 1 1 3Begin

00471 1 1 Strt = 32

00472 1 1 Rotation = J;

Q0473 0 0 ¢£nds

00474 2 90

006475 [V ]

00476 (V]

00477 1 O Procecgure “xecute_command;

00478 1 1 Begin

00479 1 1 If Clinel13 = *C* then Clear_screen

00430 1 1 gElse if Zline{1] = *G' then 35o0_3rioh
00431 1t 1 Else if linel1] = *W' then Soecify_wneel
20432 11 Slse if {linel1] = "4' then “Move_teeth
00483 1 1 Else if Clinef1] = '*H®' tnen 3oecify_nole
00484 1 1 Else if Clinel12 = Y&* then Specify_ring
00485 1 1 Else if {linef1]l = 'P' then j3jpecify_color
00436 11 gElse if Clinel1] = 'Z' then Reset_wheel
00437 3 2 gna,

00488 0 9

00439 2

0049C 3 3

Q0491 1 2 Proc2aur: “ill_valia_Lists/s

00492 11 2egqin

00493 1 1 Dijits 1= ['o0..19¢3;

00474 1 1 Realligits = [*C'..'2',',.'];

00495 11 Valllist{1] 2= *OvaL*;

00496 1 1 Valilistf2l := "QuUAd*;

00497 1 1 Valllist(3] := *TRIANGLE']

00498 1 1 VallListl4] 2= "RPESET;

00499 1 1 Valllist{S] := '=N0?%;

035300 11 Valtiistfsl == *STOP; -
00501 1 1 VallListi7] 2= °*GRAPH';

060502 1 1 Valilist{5) 3= *RING';

00503 1 1 Valllist(?] = ‘HOLZ';

00524 1 1 VallListl1C] := "WHEEL®?

00535 1 1 ValllList{11] 2= *START®;

00sve 11 ValltListZ12] 2= *PIN';

20807 11 VatlLiss(17] := *MCveES;

30528 1 1 VatllistIlel 2= P49

305459 1 1 VallilistI13) = *'=¢;

gQ0s1¢ 1 1 ValiList{14] = 'w¢;

0511 1 1 Valllistl17) 32 '7°
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00512
00513

- 00514

00515
00516
00517
00s18
00519
00520
00s21
00522

© 00523

00524
00525
00526
00527
00s28
00529
00530
00531
03532
20533
00534
00535
00536
00537
00538
00539
00540
00541
00542
00543
00544
10545
00540
00547
00543
00549
00550
00551
00552
00553
00554
90555
00556
30557
00558
20559
00560
00541
20552
90553
J0s564
235¢5
30564

[a el oWyl

bk d b e d ad o b S ed e b A e = A DO ek d b ek QO e e ek A=
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20~May=1986 21:31:02
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vatlrist(18] 2= *RUN®;

valiList[19] == *po*;
Val2lListf1] 2= °*BLUE';
Val2listl[2] := °'RED*;
Val2List[3] := *GREZN';
Val3Lisel1] := *LOCPSY;
Val3listf2] == 'LEFT*;
Val3list{3] == 'RIGHT';
Val3Listl4] == *"HOLE';
Val3List(5] := 'WHEEL';
Val3Listl4] = *RING®;
End;
Procecure Reaa_file;

3egqin

Reset(ProcFile)’

k 3= 13

while not eof(Procfile) ana (k < 231) Do

3Jegin

Readln(ProcfilesCommline)’;

If commline <> * ' then
Jegin
CoamList k] = CommiLine’
k = k + 1)
<ngs;
£na’

Endz

Procecure Juila_word_Lists?

(Senerates commang orocedgures into «or<s and places them in )}
(lists 3ccorcing the numoer of the worz. First words are }
{3torec in the first list. The secona <ord of each line is }
{store in =ne secong list, =tc. 3
Var

aro : inteyger;
8eqin

lingcount = k = 1;

{Fill «4o0r7 Llists with *he sympol | }

fFor k := 1 to linecount 30 for L := 1 to 4 do

aoralistlk,l] 2= "} '

fFor k := 1 to linecount dJdo
3egin
Commline ==

Commiist(k]l?
dorzcgsunt := 1;

3 = 17

2 1= 1

Latcount 1= 17

If Coxmlinelal = ' ' then worceount := wordcount = 17
Abil2 {woracount < 3) an2 (a < 1) 3o

VAX Pascal v3.2-57 Page
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00567
00568
00569
00570
00571
Q0572
00573
00574 .
00575
00576
00577
00578
Q0579
00530
30581
00592
20583
005384
00535
00536
00537 [+
00538
00539
00590
30591
00592
00593
00594 ¢
20595
00594
00597
30593
39599
03500
J06C1
30602
3006573
00604 ¢
00605
00604
10607
00608
30609
20610
30611
0612
20613
00614
N0615
00616
90617
20612
1lst0
308zl
10521
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Regin

while (Commlinefal <> * *) and (a < 81) and (b < 11) do

Begin
wordlistl{k,wordcount,bl 2= Coammlinelal’;
a 3= atl;
b = bet;
letcount := letcount + 1;
Engs

VAX Pascal V3.2-57 Page 13
[OOTAALEXA.THESISJCYCLOGRAPH.PAS;34 (5)

while (CommlinefLal = * *) and (3 < 30) do a := a+1; {start of nxt wrd)

If (Letcount > J3) and (wordcaunt > QJ)

then For L z= letcountt+l to 10 do

wordlistlk,wordcountsi] 2= * *;
woracount := wWwordcount + 17

o := 1;
Letcount := J;
ina;
Ena;

Ena’

Proceaure 3ignal,

{Error prompt}

2egin
AP Tteln( i DDO5) A XA A Ak A b r AR AR AR AR R R AN AN TR AN AR AR AT AR TR AR AR €€CCC);
ierornun = Srrornum + 1;

ina;

Procecure Symtax_check;

{Checks worag lists for illegal commanzs or contructs}
Jeqin
auns 1= 37
starts :=
Jes 1= s
Procs =
irrarnrunm 2
fFer « 2= 1 to Linecount da
egin
aritetn{Commiistlk1)’
{verify 3tarts/Stops and do/ZInds}
If Jordlistlkell = 'START' then

.’

Y

1.

Jegin
Founda := falses;
t =17

Ahile (not founa) 3and (L <= pracs) do
if Worzlistlks,2} = Proclistll] then Found := true
ilse L 2= L + 12
If founa then
Segin
3ignal’

Writeln(woralistCKs,23,"has already been defined as a STARTed procedure.');

dritelin(' *);
ind;
If worclistix,23 = " ' ¢n2n

dritedn(*START commana wust oce followed b5y a valid orocedure name.’')’

Procs := 2racs *+ 1/
Procltistiornes) = aortlist{k,2327
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g0s22
00623
00624
00625
00626
00627
00628
00629
00630
00631
00632
00633
J0634
22635
30636
00637
20435
00639
00640
00641
00642
00643
00644
00645
30640
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Proclinelprocs] z= k+t;

1f Dos <> 0 then Dos = 0

Starts 3= Starts + 1;

If Starts > 1 then

3egin
Sianal’
Weiteln(®Missing 3TCP statement for procedure
dritetn(* *);
Starts := 1; -

tnd;

Enda’

~

If dordlist{kes1] = *STQP* then
legin
If dos > J then
de3in
3ignal’
driteln(*Missing END statement in procedure
Writeln(® *);
Znd;
If pos < {0 then
degin
Sijynal’;
ariteln("issing DO statement in procedure
wWriteln(* ');
znas
Starts := Starts = 1
If Starts < 0 then
3eqin
siznaly
aritetn(®™Missing 3TART statement.')s
Writeln(® "),

nas
starts 1= g
Ina,
If Worclistlk,11 = "30°% then Y05 = Jos + 17
If dorzlistlk,1] = 'END' then Dos := Dos - 1;

If sordlistlks1] = "2UN' then
Jesin
Ryns := Auns + 17
2yntist{Runs] 5 worslistlk,237

‘nas

L= 17
Founy := false,

while (L<2C) and not found do
3egin

*yProclistlprocs=-11)7

‘,Proclistiprocsl);

*+sProclistiprocsl);

If valiListlLl] = Jorzlistlik,1] then Founa :2 trues

L= L v 12
“nz;
If "ot foung tnen

zelin

14
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~LINE-IDC-PL~SL~ -~

00677 1 3 Signal;

006738 1 3 Writeln(®Above Line begins with unknown command *,Wordtistlk,11,'.°);
00679 1 3 Writetn(® %);

00680 1 3 End

00681 1 2 Else -

00632 1 3 Begin - :

00683 13 I1f (dorclistlk,1] = "OVAL") or (woralistlLk,1] = *QUAD') or

20634 1 3 (Wordlistlk,1]1 = 'TRIANGLE") or (Wordlist{k,1] = "RESET') or
006385 1 3 (dorclistlk,11 = *END') or (Woralist[k,1] = "STOP"') then
006836 1 4 3egin

00687 1 &% If Column2_Not_Null(Wordlists,k) then

J0688 1 5 3eqin

Q0689 1 S Signal;

3069% 103 4riteln(Wordlistlk,11," requires no operands. Unexpected characters found.®)’
00691 1 5 Writeln(* *);

30692 1 4 Znd;

00693 1 3 ina’

00694 1T 3 ’

00695 1 3 If (Woralistl{k,1] = "RING*) or (Woralistfk,1] = “HOLE®") or

006946 1 3 (word1list[k,1] = "WHEEL') then

J0497 1 4 Ze3in

20598 1 4 If vot(Column?_not_null(4ordlists,k) ) then

90699 1 5 Zeqgin

20730 1T 3 Signal’

20731 1t 5 driteln(aioralistix,11,

33722 1 3 *requires an intejer value. No vatue found.');

00703 1 5 ariteln(® *);

00724 1 5 ing

00735 1 4 “lse If Not(Valid_Intejer(woralist{k,2]1)) then

30776 1 5 se3in

20737 1 53 Sianal’

22723 1 5 aritelnCiordlistlk,13,

20789 1 3 'reguires 3n integer. The value specified is not in integer forma')’;
22712 1 5 ariteln(* ");

30711 1 3 ind

90712 1 4 Ils2 If Columni_not_null(doralists,«) then

00713 1 3 ~e1in

00714 1 5 Signal»

00715s 1 5 iriteln{('Unexpected characters found after integer value.');
00710 1 5 writeln(® *);

20717 1 4 inds

0t713 1 3 Ind;

00719 1 3

J072C 1 3 If doralistlke1d = *PEN' then

Q0721 1 4 agin

20722 T 4 If (Woralistfk,2] <> *ez20? ) 3nag (woralist{k-?) <> "BLUE® ) and
00723 1 4 (worclistlkes23 <> *GREEIN' ) ana (Wordlistfk,2] <> *NEXT®) then
30724 1 5 Jegin ’

90725 1 5 sijnal’

33726 1 5 dritein(*'Prooer pen choices are BLUE, RED, GREEN, or NEXT.')’
20727 1 5 writeln(® %),

20723 1 2 inz

30727 1 o lse If Zoluanl_not_nullleorzlistsx) then

2377 153 iezin

26731 1 5 B ERLFIS
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01 Source Listing 20-May-1986 19:59:49 [OOTAALEXA.THESISICYCLOGRAPH.PASZ34 (S)
“LINE-IDC~PL-SL~ ‘ h
00732 1 5 Writeln(®Unexpected characters found after pen color.')’
00733 1 5 Writeln(* *); .
00734 1 4 End’;
00735 1 3 End;
00736 13 -
00737 1 3 If (dordlistlk,1] = "START') or (Wordlist{k,1]1 = °RUN') then
00738 1 4 Beqgin . :
00739 1 4 If Column3_not_null(wWordlistrsk) then
00740 1 5 deqin .
00741 1t 5 Signal,
00742 1 S Writeln(*Unexpected characters found after procedure name.");
00743 1 5 Writeln(* *);
T 00744 1 & inds
00745 1 3 End;
007456 1 3
00747 1 3 If doralistlk,1] = "GRAPH' then
00743 1 4 Jegin
00749 1 4 If Columni_not_null(Wordlistsk) then
00750 1 5 Zegin
00751 1 5 If Not(valid_Integer{(Wordlistlk,2])) then
00752 1 6 3egin ’
00753 1 6 Signal;
00754 1 6 writeln(wordlistlk,11,
30755 1 4 ‘requires an integar. The value specified is not in integer form.');
Q0756 1 5 writeln(* %);
30757 1 6 inc
30753 1 5 Slse If woralistl{k,3] <> "LOOPS' then
20759 1 6 legin
20750 1 o Simat;
30741 1 5 writeln(®Xeywors LJ0PS expected after integer value.');
0762 1 6 writeln(* *):
00753 1 3 ing
20754 1 5 lse If Jolumné_not_null(4oralistsk) then
33755 1 & Zeznin
30756 1 5 Tiznal;
00757 1 4 «ritein('UYnexpectea characters found after LOOPS.")’
30758 1 4 ariteln(® ')
107469 1 5 <ng;
0771 1 4 tnds
00771 1 3 End’
Q0772 1 3
00773 1 3 If Joralistlk,1] = *MOVE' then
20774 1 4 2231in
00775 1 4 If ColumnZ_not_null(4ordlist,k) then -~
00776 1 5 “e3in
00777 1 5 If Not(valia_Integer{Wordlistlk,21)) then
q0778 1 6 Jecin
00779 1 6 Signal’;
007350 1 6 writeln(dordlistl{k,11,
20791 1 % '‘requires an integer. The value specified is not in integer forme.')’
20732 1 & Weiteln(® @)
30733 1 » in2
30734 1 S “lse If (worclist{k,IZ2 <> *J1I3HT') ang
0735 15 (wortlist{k,"3 <> "LIFT') then
20724 1 > “ezin
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00807
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Signats .
writeln(*Xeyword LEFT or RIGHT expected after integer value.");
Writeln(* *);

Endg

Else If Columné_not_null(dordlists,k) then

Seqin
signat’;
writeln(®Unexpected characters found after direction.’);
writeln(* *);

Engs
inds
£nd;

If (doralist{k,1] = *+%) or
(doratlistfk,13 = "=') or
(dorclistlk,11 = "+%) or
(doralistlkrs11 = */%) then

3egin
If Not(Valia_Real(doralistl{k,2])) then
3eqin
Signal,

Ariteln(wWoralistlk,t1,
' renuires a real numder.
ariteln(* *);
ina
ilse If (worglistlk,21 <> 'HOLE') and
(Worclistlk,.3] <> 'WHEESL") and
(wordlistlk,3] <> *2I%G*) then
teain
Sianals
aritelnCsordlist{k,1],' may oe used to alter the values of",
' 4O0LT, JHEEL, or ING only.')’
ariteln(* "),
Ind
Ilse If folumnié_not_null(woralistsk) then
Zg3in
3iznals
iriteln('Unexpected characters found after end of command.®)?
diriteln{(* *);
ini;

ind;

The value specified is not in real fore.')?

Jos > 3 then

deain
3ijnal;
Writeln(*+vissing END statement in procedure *,Proclistiprocs])s
writeln(' *); :

Enas;

das < I then

Tezin
siinals

aritetn(*vissing DC statement in orocedure *,Proclistiprocsl);
ariteln(' ")/

Page 17

(5)
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01 Saurce Listing 20-May-1986 19:59:49 COOTAALEXALTHESISICYCLOGRAPH.PAS; 34 (5)
-LINE-IDC-PL-SL~ - ¢
00842 1 1 End;
00843 1 1 If Starts > 0 then
00844 1 2 gegin
00845 1 2 Signals;
© 00846 1 2 writeln(*Missing STOP statement for procedure ",Proclistlprocsl);
00847 1 2 writeln(®* *);
00848 1 1 Ena’
00849 0 0 Ena’
00850 o0 0
00851 1 0 Procedure Verify_runs;
00852 c 1 9 {Cheek to see it all procedures called are defined in the proclist)}
00853 11 degin
00354 1 1 Fcr L 2= 1 to Runs do
00855 1 2 3egin '
00856 1 2 fFouna := false;
00357 1 2 k == 13
008538 1 2 #hite (not founda) and (k <= procs) do
00859 1 2 If JunlistCl) = Proclistfk]l then Found == true '
008590 1 2 Else k = k + 1;
00861 1 2 1f not found then Writeln(RunlistCll,'not defined as a STARTed procedure.')’
00862 1 1 £nas
00863 9 3 End’
00864 0 0
20845 1 J Procacure Zrror_resorts
2C3%4 1 Jes3in
Q00867 11 grror_free := false?
36568 1 1 driteln(* ")
00869 11 If errornum= C tnen
00870 1 2 deqin
20871 1 2 iriteln(*~No errors founda.'):
Jcsve 1 2 irror_free := trye;
JCR73 1 2 na
30374 11 else aritelnCerrornum :3,' errors founda.');
20875 309 incs
003574 [ S
20377 0 J
c0os73 1 J Procacure Loaa_file_ana_syntax_check;
00379 1 1 3egin
008%0 1 1 Fill_valid_Listss
00381 1 1 Read_files
q0332 1 1 uild_word_Listss
30883 1 1 Syntax_cneck,
00834 1 1 Verify_3suns;
00835 1 1 Error_report;
Q0cese 0 3 =nas
0C887 9 2
00833 1 O Procecure {lear_stackss
3038%9 1 1 3egin
00890 1 1 Fer oointer 3= 1 to 20 do
30891 1 2 dezin
N0392 1 2 AC_-tacklcointerd == 27
30393 1 2 Scunter_Ztack{oointerl = 37
30294 1 1 “nag
JC875 1 1 Pointer = 2
1339% 7 9 inas
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00897
00898
00899
00900
00901
00992
00903
00904
20905
30906
00907
00908
30919
00910
00911
3C9e12
30913
00914
00915
00916
30917
00713
20919
20929
73971
20922
00923
30924
30925
00926
20927
00928
35929
30932
30931
20932
33913
20934
30935
30976
0937
20938
20939
23940
30941
3094 ¢
00943
20944
00945
00946
0947
30943
309479
33959
23951
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Source Listing

Procedure Push_PC_and_counts
{PlLace return Lline nunmper
Begin

Pointer = Poifnter + 1,

PC_Stacklpointer] :='PC ¢ 1;
If woralistlPC,2]1 = 'RUN®
Else Cfounter_Stackfpointer]

1f Pointer > 20 then uWriteln(*Fatal Error:

Ena;’

Procecure Pas_PC_and_count,;
{Remove items froam stack)
3egin

Pointer ==
Ind;

Pointer = 17

Procecure
Beqin
If wordlist{PC,11 = *RESFET*
If (dordlistiPCr,1] =
8egin
Num :=
jo_j3raoh,
Ena
Else It (worclist{PC,1] =
Segqin
Num := 37
Go_jzrach;
Engs
If dor=listi?C,1] = *oInt
Jazin
w3r1 1= aorclist{PC,227
1€ xort = "NEXT® then
Fagin
If Zlatolor =
Zlse If QliColor =
Ilse If JlacColoar =
Zngs
2laColor := Woras
2t_colorCaor,1);

3
Tna;

i

If «oralistiPC,1]1 = "RING?

"

If worzlist{PC,1] CWHEEZL®

If worzlistIPC,1] = *HCLE®

If (wor=listi=C,17 = tmgyct)
i0taTian
ilse If (worslistlPC,11 =
mTitIon T

*SRAPH®) and (Wordlist[PC,31 =

"3Lust
*GREEN'
*RED?

then a

then h

20-may~1986 21:31:02
20-May-1986 19:59:49

VAX Pascal V¥3,2-57
COOTAALEXA.THESISICYCLOGRAPH.PAS:34

and times to repeat on stack)}

then Counter_5tack[pointer]) 2= (

:= Value_Integer{dordlistlPC,2]) - 1;
Maximum nesting level exceeded.')’

Sxecute_program_comasand;

then Reset_wheel’;

*LOOPS*) then

Vatue_integer{wordlistlPr,23);

"GRAPH') then

then

tnen Jdord := YGREEN'
then word == "RED®

then 4ord4 := *"3LUE"

:= value_Integer(woralist{pPC,21),

then b := Value_Integer(Wordlist(PC,2])7

1= Value_Inteqer(WordlistlPC,21);

ana (doratist{PC,1) = *LEFT") then

:= Rctation + Vaelue_Integer(wordlist(PC,2]) * (2+3.14157a)
*MoVEIY)
2gtation - Value_Tnreser(uorclist{PC,21) + (2=3.1415/a):

then

Page
(&)
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00952
00953
00954
00955
00956
00957
00953
00959
00960
009561
00962
00963
00964
00965
00966
30967
009638
30969
009790
00971
00972
00973
50974
309753
13976
50977
20973
20979
30980
20931

30982
20933
18974
309355
20936
nez7
30938
20959
007990
20971

0992
20993
30934
30995

30996
20997
20998
20999
710400
21821

21232

31233

J1C24
3123s

M32s
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L

IS

If

If

It

It

Zna,

Jegt
PC
Wn

20-May~1986 21:31:02

Source Listing

(WordlistEPC,1] = *4%) then
9egin

20-May~1986 19:59:49

VAX Pascal v3.2-57 Page
COOTAALEXA.THESISICYCLOGRAPH.PAS; 34 (5)

If (Wordlist[PC,3] = *HOLE®) then h == h + Value_Real(Wordtist(PC,21)

Else If (Wordlist{PC,3] = "WHEEL"') then
b 1= 2 ¢ Value_rReal(Wordlist[PC,21)
Else If (doralistfPC,3] = "RING') then
a := a *+ Value_real(WordlistCPC,2])7
End’

(Wor4list{PC,1]1 = *=%) then
8egin

It (wordlistLPC,3] = *HOLE®) then h := h - Value_ReallWordlist[PC.,2])

Etse If (WordlistlPC,3]1 = "WHEZIL®) then
o := 5 = Value_Rreal(Wordlist[PC,21)
Ilse If (wordlist{PC,33 = "RINSG') tnen
a := 3 = Value_Real(Wordlist(PC,21):
Enas

(worzlise(PC,11 = ***) then
Begin

If (Wworalist{PC,3] = *HOLZ") then h 2= h » Value_Real(Wordlist{pPC,21)

Else If (Wordlist{PC,31 = *WHEEL') then

o == 5 * Value_Real(wWordlistlPC,21)
glsze If (doratistf3C,3] = "2ING') then

a := 3 * Value_Real(dordlist{PC,21)7

Znds
(dorctisti?C,13 = *7%) then
Jegin
If (worcdlist{FC,33 = "HOLE') then h = h / Value_Real(wWordtist[PC,2])
Ilse If (dorclist(PC,33 = *YHEZIL'") then
3 1= 3 1 Yalue_Geal(dordlistIPC,2])
Ilse If f(4oralistlPC,37 = *2ING') then
2 3= 3 / value_%eal(doralistipC,23);
ing,

Procedure “xecute_orogram,

n
:= 2roclinelk]s
ile ot (pcinter = 7) ang (Wordlist{PC,1] = *STOP®*) ) do
se3in -
If 4oratlist(PC,1] = "DO' then
egin

{2lace return line and repeat numsper on stackl}
Push_2C_and_lount;

ina
Else if doralistlPC,13 = "END" then
e3in
I¢ Zcunter_StackIscinter] > T then
REEA N

{decrement numzer to repeat 3Inag 39 bdackl}

Taunter_ltiacxIzdinter] := lounter_Stack(oointer] -

17

20




CYCLOGRAPH
01

=LINE=IDC-PL-SL~

01007
01008
01009
01010
01011
01012
01013
21014
01015
01016
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01018
01019
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01022
01023
01024
01025
010246
01027
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01032
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01034
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01045
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21047
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31054
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21059
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PC = PC_Stacklpointer) - 1;

€nd .
Else If Counter_Stack[pointer]l = 0 then Pop_PC_and_Count;
End
Else if Wwordlist[PC,1] = *RUN® then
3eqin
Found := false’
k 2= 17 .

shile (not found) ana (k <= procs) do
If (Wordlist(PC,22 = Proclist(k]) then Found := true
Else k = k * 17

PC = PC - 12

Push_PC_3nd_Count;

2 := Proclinelkl - 1,

Ind

Zlse if Wordlist[PC,11 = 'STCP® then
2egin
2C := PCL_Stacklpointerl,
Pop_PC_ana_Count;
inas

Execute_Program_command;
PC = PC + 17
tna; (While)

Ends

Procecure
3egin
Load_file_and_syntax_check:
If error_free then
3Jegin
Clear_stackss
Get_zlinel,;
Whilz (Clinel1l <> '+?) 3o
te:in
If *fsun? then
sat_clined?

ns

Jo_2rograms:;

Ixecute_projriam;

Jegin {(Main}

{set 42 zracnics
Injt_;rapnicsy,
Claar_screens -
Set_4ingowdJ3.C,0.3,1000e0,62543)5

and grachic¢s <“indow)

{pefaults)
Oldecolor =
Rotation :
Str: :

éree 13 trusz;

VAX Pascal V¥3.,2-57 Page
COOTAALEXA.THESISICYCLOGRAPH.PASS 34 (5)
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01 Source Listing 20-May-1986 19:59:49 COOTAALEXAL.THESISICYCLOGRAPH.PASS 34 (5)
~LINE-IDC-PL~SL~- -

01062 g 1 Commands 3= [V, 000, VMY, 0C0 Tys Iyt 108 00, 0E,%c",'P%,'2%]);

© 01063 o 1 ‘While (Clinel1] <> *E*) Do

01064 0 2 3egin;

01065 0 2 while Not (CLinel1] in Commands) Do Get_cline’

01066 - 0 2 If (ClineC1] = *#*) and (error_free)

91067 o 2 then Do_Pragrams else

01063 g 2 If (Clinef1] = "*') then driteln{("Program contains errors.')’;
01069 o 2 If (clinel1] <> "+«') then Zxecute_command’;

01070 0 2 Home;

01071 9 2 If clinef1] <> *E* then Cline := '°;

91972 [V | End;

01073 0 0 :nd.
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01 Cross Reference Listing 20-May-1986 19:59:49 COOTAALEXA.THESISJICYCLOGRAPH.PAS,; 34 (S5)
A VAR [PSECT(SLOCAL)] SINGLE { IN PROGRAM CYCLOGRAPH )
87 307 307 353 385 386 386 387 387 442
454 = 942 = 949 951 959 = 959 959 963 = 968 9468
977 = 977 977 986 = 986 . 986 1057 = ‘
A BOUND INTEGER ( IN PROCEDURE TXT )
172
A BCUND INTEGER { IN PROCEDURE SET_COLOR )}
176
A VAR INTEGER € IN FUNCTION VALID_INTEGER )
265 270 = 271 271 272 277 = 277 277
A VAR INTEGER { IN FUNCTION VALID_REAL )
233 283 = 290 290 292 293 297 = 297 297
A VAR INTEGER { IN PROC:ZDURE BUILD_WORD_LISTS 2}
549 5462 = 565 566 568 568 570 571 = 571 571
575 575 575 = 575 575
A2 VAR INTZGER { IN PROGRAM CYCLOGRAPH )}
i 110
ABS FUNC € JUILTIN > : INTZGZR
« 312
8 VAR CPSECTCILOCAL)T SINGLE  IN PROGRAM CYCLOGRAPH }
23 307 353 354 365 385 385 386 386 386
386 387 387 387 387 443 = 944 = 957 = 957 957
266 = 266 9é6 975 = 975 975 984 = 984 984 1058 =
3 BCUND INTZGER ( IN PROCEDURE TXT )
172
3 FOUND INTEGER ( IN PROCEDURE SET_COLOR }
17¢
3 VAR INTEGZR { IN P20CEDURSE 3UILD _WORD_LISTS )
369 543 = 563 $7C 572 = 572 572 580 =
82 VAR INTEGER { IN PROGRAM CYCLOGRAPH }
1M1
3ETA VAR CPSECTC(SLOCALIY SINGLE { IN PROGRAM CYCLOGRAPH }
33 125 = 326 337
300LEAN TYCE
- 54 105 1C¢ 203 261 243 255 262 266
240 234 .
IYILD_WORD _LISTS 2e5C CPSTCTCICONE), IN-GUND] { IN PRCGRAM CYCLOGRAPH }
541 g2
CHAR TYPE
* 33 39 40 41 56 64 65 66 1238
129 172 175 132
CLEAR_3CREEN PROC CEXTSRNAL, UN3OQUND]  { IN PROGRAM CYCLOGRAPH )
’ 152 424 479 1050
CLEAR_STACKS PROC CPSECT(SCODE), UNIOUND] € IN PROGRAM CYCLOGRAPH }
233 1337
CLINE VAR {PSZCTCILOCAL)] ARRAY OF CHAR { IN PROGRAM CYCLOGRAPH )
55 325 327 327 407 R 408 423 R 427 4238 429
479 430 481 432 483 484 435 486 1039 1063
1035 1266 1063 1069 1071 1071 =
COLUMN2 _NOT_™uLL FUNC {PSECT(SC3IDE), UNIOUND] : BOOLEAN { IN PROGRAM CYCLOGRAPK )
241 244 = 245 = 537 698 749 775
COLUMNI_NOT_NuULL FUNC (PSECT(3SCODE)», UNSOUND] : BCOLEZAN ( IN PROGRAM CYCLOGRAPH )
263 251 = 252 = 712 729 73¢9
COLUMNG _NCT_tiLLL : FUWC TPIcCT(3LCDE), UNAROUND] ¢ BCOLZAN { IN PROGRAM CYCLIGRAPH )}
255 253 = 253 = 764 791 321
COMMAND VAR CHAR ( IN PRCGRAM TYCLOGRAPH }
bl



CYCLOGRAPH
01

COMMANDS

COMMLINE

COMMLIST

cos

cos1

COSR

cossunM
COUNTZR_STACK

CYCLES

CYCLOGRAPH
DOLISTS
DIGITS

bos

DO_PROGRAMS
3

SOF
TARJRUM

SRROR_FAE

ERROR_REPORT
EXECUTE_COMMAND

EXECUTI_PROGRAM

EXECUTE _PROGRAM_CIMMAND

FALSE

CILL_VALID_LISTS

FIND _CLOSLRE_CYCLTS

FINT_LI0P_CYCOL S

Cross

VAR

VAR

FUNC

VAR

VAR

VAR

VAR

VAR

PROG

TYPE

VAR

VA2

PRCC

VAR

FUNC

VAR

Va2

2A0C

P30C

2R0¢C

PROL

CCNST

20-May=19846 21:231:02
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(PSECT(SLOCAL)] SETOFCHARACTERS { IN PROGRAM CYCLOGRAPH )

81 408 1062 = 1065
[PSECT(SLOCAL)] LINES { IN PROGRAM CYCLOGRAPH }
124 531 R 532 534 534 560 = 565
575
EPSZCTC(SLOCAL)] LISTS { IN PROGRAM CYCLOGRAPH )
126 534 = 560 560 603
{ 3UILTIN } : SINARLE
* 786 386 387 392 392
[PSECTC(SLOCAL)] SIMNGLE { IN PROGRAM CYCLOGRAPH )}
7 389 = 393 394
CPSSCT(SLCCAL)] SINGLE { IN PROGRAM CYCLOGRAPH )
69 392 = 392 393 3194
CPSECT(SILOCAL)] SINGLE € IN PROGRAM CYCLOGRAPH )
70 393 = 394
CPSECTCILOCAL)] ARRAY OF INTEGER { IN PROGRAM CYCLOGRAPH )
101 9493 = 903 = 904 = 1003 10C6 = 1006
(PSECTC(SLOCAL)I SINGLEZ { IN PROGRAM CYCLOGRAPH )
68 308 = 3192 312 = 358 = 372 = 372
373 = 373 373 379 379
EPSECT(3CODE)]
35
ARRAY { IN PROGRAM CYCLCIRAPH )
Lb4 173 241 243 25S
[PSECTC(YLOCAL)I SET OF CHAR { IN PROGRAM CYCLOGRAPH )
123 272 493 =
CPSECTCSLOCAL)Y INTZGER € IN PROGRAM CYCLOGRAPH )
112 598 = 5¢3 623 = 536 6462 6§58
460 260 331 837
"TPSICT(3CCRE), UNHOUNDY  { IN PROGRAM CYCLOGRAPH )}
1032 1287
CPSECTC(ILOCAL)Y SINGLE { IN PROGRAM CYCLOGRAPH }
29 367 = 384 387
C 3UILTIN } : ZO00LZIAN
* 529
CPSECTCILCCALY T INTEGZ2 [ IN PA05RAM CYCLOGRAPH )
113 297 = 90 55, 505 = 369 374
CPSECTCILOCAL)Y 4D0LEAN € IN PROGHRAM CYCLOGRAPH }
135 in? = 272 = 1035 1061 = 10656
(PSECTCICODZ), UNIOUNN] L IN PROGRAM CYCLOGRAPH )
365 485
CPSZCTUICIDE), UN2DUND]  { IN PROGRAM CYCLOGRAPH )
477 12469
CPSECTCICUDE), UN3QUNDT { IN PRCHBRAM CYCLOGRAPH )
291 1241
[PSECTCICCDE), UN3OUNDT  { IN PROGRAM CYCLOGRAPH )
214 1027 ’
YFALSZ = Q°
* 208 2C32 244 244 251 251
273 o774 274 254 . 294 29§ 295
435 637 $Q7 649 669 35% 856
1213
CPSECTL3L092), UNXQUND]  ( IN PROGRAM CYCLOGRAPH )
491 373
CPSZCTCRCORED), UNACUNDT  { IN PROGRAM CYCLOGRAPH )
3% 171

CPSTITCIC2YT), UN3ICUNTY  { I PROGRAM CYCLOGRAPH )

VAX Pascal Vv3.2-57
COOTAALEXA.THESISICYCLOGRAPHLPASS34 (5)

1006
372

653

258

425

867

Page

570 570
1009

374 374
6538 66C =
258 273
425 435
867 1013

24



CYCLOGRAPH
01
FIND_NUMBER
FIND_WORD

FOUND

FOUND_AGAIN
GET_CLINE
SET_CLINE2
GO_GRAPH

H

HOME
HOMEZ2
IMMEDIATE_MODE
INIT _GRAPHICS
INPUT

INTEGER

Cross

PROC

PROC

VAR

PROC

PROC

PROC

VAR

PROC

PROC

PR0C

VAR

TYPE

VAR

PARM
PARM

VAR

20-May-1986 21:31:02 VAX Pascal V3.2-57
Reference Listing

355 3?7 -
CPSECT(SCODE), UNSBOUND] { IN PRCGRAM CYCLOGRAPH }
334 369 441 447 453 459
CPSECTCSCODE), UNIOUND] ( IN PROGRAM CYCLOGRAPH )
319 337 465
CPSECTCSLOCAL)] S00LEAN € IN PROGRAM CYCLOGRAPH )
106 425 = 427 - 428 = 429 607 = 609 410 =
670 672 = 675 856 = 858 3859 = 861 1013 =
1041 ’
BCOLEAN  IN FUNCTION VALUE_REAL )
203 2156 213 =
[PSECT(SCODE), UN3ICUND] { IN PROGRAM CYCLOGRAPH )}
403 1365
CPSECT(SCODE), UN3OQUNDI { IN PROGRAM CYCLOGRAPH )}
419 1038 1042 ‘
CPSECT(SCODE)» UN3IOUND] € IN PROGRAM CYCLOGRAPH }
361 439 921 928
EPSZCTCLLECAL)T 3INGLE ( IN PROGRAM CYCLOGRAPH )}
0 367 460 = Y46 = 955 = 955 955 964 =
97z = 373 973 987 = 982 982 1059 =
CEXTERNAL, UN3CUND] { IN PROGRAM CYCLOGRAPH )
144 406 413 413 1070
CEXTEZRNAL, UN30UYND] ( IN PROGRAM CYCLOGRAPH 2
143 422
CPSECTCSLOCAL)] H40O0LEAN ( IN PROGRAM CYCLOGRAPH }
34 3469 416 = 435 =
CEXTEANAL, UN3OUNDI ( IN PROGRAM CYCLCGRAPH }
156 1049
CEXTIRNALCPASSEV_INPUT)] TEXT { IN PROGRAM CYCLOGRAPH }
* 35 4C7 423
* 53 59 50 61 62 101 102
111 112 113 1146 115 116 117 118
121 122 172 176 177 186 192 201
2et T43 255 265 283 549
CPSZCTCILOCAL)T 3INSLE ( IN PROGR&M CYCLOGRAPH )
kS 1% = 3316 337
(PSICTCSLCCZALYY INTZGRIR { IN PROGRAM CYCLOGRAPH )}
114 424 = 427 422 428 = 428 428 528 =
535 = 535 532 552 552 555 = 556 558 =
578 201 = 6C3 A05 610 615 618 621
534 553 567 667 665 672 678 683
534 635 285 687 690 695 695 695
7258 7G3 712 728 722 722 723 723
737 733 747 749 751 754 758 Té4
777 790 754 785 791 820 821 302
373 412 313 814 817 821 857 = 853
400 363 993 1014 = 1015 1616 1017 = 1017
INTEGER { IN FUNCTION ZOLUMNZ_NOT_NULL )
241 245 '
INTZGER { IN FUNCTION COLUMN3_NOT_NULL )
2and 252
INTZ523 ( IN FUNCTICON COLUMNG_NOT_NULL ¥
233 23
(PIICTCILSCALYS INTEGER ( IN PROGPAM CYCLOGRAPH )
33 124 = 32% 327 329 = 329 329 433 =
558 <77 = 577 807 = 609 s51¢ 611 = 611

612
1015

964

103
119
226

529
560
622
683
698
729
773
803
859
1017

433
611

Page
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669 =
1016 =

964

110
120
229

534

570 .

622
634
701
737
775
805
860
1020

555
668

H W

2 -




CYCLOGRAPH
01

LCOUNT

LENGTH

LETCOUNT

LINE

LINECOQUNT

LINES

LISTS
LOAD_FILE_AND_SYNTAX_CHECK

b ]

|
MESSAGE
MOVE

MOVE_TEETH

NUM2
NUMBER
NUMHOLS
OLDCOLOR
ORD

ouTPUT

Cross

TYPE

TYPE

PROC

VAR

VAR

EFEE

PR0OC

PROC

panm

Vi

VAR

VAR

FUNC

VAR

20-May=1986 21:31:02 VAX Pascal V3.2-57 Page 26
Reference Listing 20~May=1986 19:593:49 COOTAALEXA.THESISICYCLOGRAPHLPASZ34 (5)
670 672 - 673 = 673 673 854 = 859 861
CPSECTCSLOCAL)] INTEGER { IN PROGRAM CYCLOGRAPH )} )
359 323 = 327 328 = 328 328 341 = 346 347 = 347
&7
CPSECT(SLOCAL)] SINGLE { IN PROGRAM CYCLOGRAPH )
72 388 = 389 390 395 396 396
EPSECT(SLOCAL)Y INTEGER { IN PROGRAM CYCLOGRAPH )
115 564 = 573 = 573 573 576 577 581 =
CEXTERNAL, UN3BOUNDI ( IN PROGRAM CYCLOGRAPH )}
160 397
CPSECTCSLOCAL)YY INTEGER { IN PROGRAM CYCLOGRAPH }
115 552 = 555 558 601
ARRAY OF CHAR ( IN PROGRAM CYCLOGRAPH )
40 43 124
ARRAY OF LINES { IN PROGRAM CYCLOGRAPH )
43 125
CPSECT(SCODE), UNBOUND] <€ IN PROGRAM CYCLOGRAPH }
373 1324
(PSECTUSLOCAL)T INTEGER ( IN PROGRAM CYCLOGRAPH }
&0 309 = b 112 312 312 313 = 313 313 340 =
342 344 346 349 = 349 349
INTEGER ( IN FUNCTION VALUE_REAL )
221 257 = 209 211 212 212 213 = 213 213 215 =
218 719 219 220 221 = 221 221
INTEGER { IN FUNCTION VALUE_INTEGER }
229 232 = 233 235 235 236 = 236 236
CONFORMANT ARARAY JF CHAPZ ( IN PROCSDURE TXT )
174
TSXTIRNAL, UNSOUNDY  ( IN PROGRAM CYCLOGRAPH }
144 393
(PSECTC3CODE), UNIOUNDT { IN PROGRAM CYCLOGRAPH
433 482
INTZGER { IN FUNCTION POWER }
134 123 189
IPSSCTCSLICAL) ] 3INGLE { IN PROGRAM CYCLOGRAPH )
A 332 = 14y = 340 358 37C 442 443 443 454
L34 [¥-1] 483 922 = 925 =
INTEG3IR { IN FUNCTION VALUE_R=AL }
21 0% = 21 = 212 212 223 223
INTEGER { IN FUNCTION VALUE_INTEGER )
229 231 = 235 = 235 235 238 2338
SINGLZ € IN FUNCTION VALUE_REAL )
23?2 104 = 2290 = 220 223 223%
INTEGER { IN 2RQCSDURE SET_COLOR 1}
177
CPSECTCELICALY] INTZGER ( IN PROGRAM CYCLOGRAPH )
51 365 = bE-Y-) 386 = 367
[PSZCTCSLOCAL)Y ARRAY CF CHMAR { IN PROGRAM CYCLOGRAPH )
24 234 935 936 938 = 1054 =
{ BUILTIN } : INTZG%R :
. 135 195 195
CEXTERNAL(PASSFV_DJUTPUT)I TEXT { IN PROGRAM CYCLOGRAPH 2
* 35 411 412 414 631 432 433 589 603
515 516 619 62% 629 639 640 645 546 652
553 73 579 495 691 721 733 733 710 715
71 726 727 732 733 7462 743 754 756 761
752 757 764 73C 732 783 739 794 795 308



CYCLOGRAPH
01

PC

PC_STACK
POINTCOUNT

POINTER

POINT_FOUND
POP_PC_AND_COUNT
POMER

PROCFILE
PROCLINE

PROCLIST

PROCS

PUSH_PC_AND_CCUNT

RADIUS
RATIO
READLN
READ_FILE

REAL

AEALDIGITS
RESET
RESET_WHESL

RQTATION

PUNLIST

Cross

VAR

VAR

VAR

VAR

VAR

PROC

FUNC

VAR

PARCC

PROC

Pa0C

WAl

veo

Reference Listing

20-May-1986 21:31:02
20~May=-1986 19:59:49

VAX Pascal v3.2-57
COOTAALEXAL.THESISICYCLOGRAPH . PASZ 34 (5)

810 31% 819 824 825 834 835
847 361 868 871 874 905 1068
[PSECT(SLOCAL)] INTEGER { IN PROGRAM CYCLOGRAPH 2
117 902 902 903 904 916
929 931 942 942 C 944 944
949 950 951 953 955 955
952 P64 964 . 965 966 967
974 975 976 77 980 982
936 393 = 994 996 1001 1007
1013 1020 = 1622 1024 = 1023 = 1028
CPSECTCILOCAL)] ARRAY OF INTEGER ( IN PROGRAM CYCLOGRAPH )
102 392 = 302 = 10C7 1007 1024
INTEGER { IN FUNCTION VALID_REAL )
283 239 = 292 = 292 292 293
CPSECTC(3LOCAL)Y INTESER { IN PROGRAM CYCLOGRAPH )
119 390 = 3892 893 895 = 901 =
934 35 %11 = 211 911 994
1009 1024
300LEAN ( IN FUNCTION VALUE_REAL
203 208 = 269 211 = 216
CPSECT(ICODE), UNIOUND] ( IN PROGRAM CYCLOGRAPH }
9C3 1009 1025
(PSZCTCSCODE), UNSOUND] z SINGLE { IN PROGRAM CYCLOGRAPH )
126 189 = 189 = 185 346
CPSECTCSLOCALIT TIXT { IN PROGRAM CYCLCGRAPH )
131 35 527 529 531
[PSECTC3LOCAL)T A%RAY OF INTEGER { IN PROGRAM CYCLOGRAPH )
103 522 = 393 993 1020 1020
CPSECTCSLOCAL)Y 4CRD_LIST { IN PROGRAM CYCLOGRAPH 2
133 423 433 610 621 = 6238
340 359 1016
CPSESCTOSLOCAL)Y]I INTE3ER { IN PROGRAM CYCLOGRAPH }
113 w27 433 599 = 609 620 =
673 529 6467 834 343 846
[PSECTCICODE), UN3OUNDT L IN PRCGRAM CYCLOGRAPH }
<93 799 1017
CPSZCTCILOCALY T CINGLE { IN PROGRAM CYCLOGRAPH 1}
35 I54 = 367
[PSECTCILCCALIT SINGLE { IN PROGRAM CYCLOGRAPH )
16 357 = 312 312
€ SUILTIN }
* 407 423 531
CPSZCTCSCODE), UN3OUNDY { IN PRCGRAM CYCLOGRAPH 2
225 231
SINGLE
* 63 63 70 71 72
77 78 79 186 186 198
CPSECTCSLOCAL)T SET OF CHAR ( IN PROGRAM CYCLOGRAPH )
129 293 494 =
€ UILTIN )
* 527
[PSECTC3CODE), UNSJUNDY L IN PROGRAM CYCLOGRAPH )
459 436 916
CPS7CTOSLOCAL) T SI4GLE { IN PRQOGRAM CYCLOGRAPH
73 391 192 ba2 = 442 LY ¥4
751 = #51 951 1355 =

(2SZCTOILICALYT W2R)_LIST { IN 2QC5RAM CYCLOGRIAPH )

Page

846

923
948
959
973
985

1018

903

1007

840

622

76

949



C;CLOGRAPH

01

RUNS
SETOFCHARACTERS
SET_COLOR
SET_WINDCHM

SIGNAL

SIN
SIN1

SINGLE

SINR
SINSUM
SPECIFY_CCLOR
SPECIFY_HOLE
SPECIFY_RING
SPECIFY_WHEEL
saRr

STARTS

STP
STRING
STRING

STRT
SYNTAX_CHECK
TEXT

THETA

THETA2

ToyE

Cross

VAR

TYPE
PROC
PROC

pPROC

FUNC
VAR

TYPe

VAR

page
pPRJC

FUNC

VAR
TYPE
Paay
vae

2R0C
TYPE

VAR

20-May~-1986 21:31:02 VAX Pascal V3.2-57

Reference Listing

134 665 = 859 861
C[PSECTCSLOCAL)Y INTEGER ( IN PROGRAM CYCLOSRAPH )
120 596 = 864 = 664 664 665
SET OF CHAR { IN PROGRAM CYCLOGRAPH )
38 81
CEXTERNAL, UNSOUND] { IN PROGRAM CYCLOGRAPH )
176 466 939
CEXTERNAL, UNSOQUND] ( IN PROGRAM CYCLOGRAPH )
153 1051
[PSECT(SCIDE), UN3IOUND] ( IN PROGRAM CYCLOGRAPH )
58% 514 627 633 644 651
714 725 731 741 753 760
807 316 823 833 839 845
€ SUILTIN > : SINGLE
* 336 - 387 387 | 391
CPSECTCILICAL)] SINGLE { IN PROGRAM™ CYCLOGRAPH }
77 395 = 393 394
F_FLOATING
* 33 g4 35 86 87
92 150 160 164 164 168
CPSECTC(SLOCAL)] SINGLE { IN PROGRAM CYCLOGRAPH )
76 391 = 393 394 394
CPSECTCSLOCAL)T SINGLE { IN PROGRAM CYCLOGRAPH }
74 396 = 395 :
[PSECT(SCODE), UN3IOUND] { IN PROGRAM CYCLOGRAPH )
453 43S
[PSECTUSCODE), UN3OUND] { IN PROGRAM CYCLOGRAPH 2
37 433
CPSECT(SCODE), UNBOUND] { IN PROGRAM CYCLOGRAPH }
431 434
[PSECTCICCDE), UN3OUND] { IN PROGRAM CYCLOGRAPH )
4aS 431
€ 2UILTIN ¥} @ SINGLE
- 333 383
CPSEZCTCHLOCAL)T INTEGER { IN PROGRAM CYCLOGRAPH }
121 37 = 526 = 424 8§24 4§25
349 555 = 343
CPSICTCILOCALYT SINGLE ( IN PROGRAM CYCLOGRAPH )
75 374 = 379 = 331 400 400
ARRAY OF CHAR ( IN PROGRAM CYCLOGRAPH 2
39
CONFORMANT AQRAY OF CHAR { IN PROCZDURE SET_COLOR )}
176
CPSECTCSLOCAL)Y SINGLE { IN PROGRAM CYCLOGRAPH )}
72 373 = 379 331 400 = 471
(PSECT(SCODE), UNSOUND] ( IN PROGRAM CYCLOGRAPH )
593 383
* 131
CPSECT(SLOCAL)] SINGLE { IN PROGRAM CYCLOGRAPH )
79 3383 = 384 = 384 384 385
337
[PSECTCSLOCAL)YY INTEZEGER ( IN PROSARAM CYCLOGRAPH }
#2 13y = 187 13 3197
'TRY:s = 1°*
* IaE| 211 21+ 213 245
38 183 2¢3 259 269 235%

677
746

g8

630

1056

689
779

89

643

386

252
237

700
787

90

648

386

252
237

Page
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707
793

91

6438

387

259
414

28



CYCLOGRAPH
01

TRUNC
TXT

VALTLIST

VAL2LIST
VAL3LIST
VALID_300L
VALID_300L
VALID_INTEGER
VALID_REAL
VALUE

VALUE_INTEGER

VALUE_REAL

VERIFY_RUNS

WORD

4JORDCOUNT

WORNLIST

WORDS
40RD_LIST

4RITE

Cross Reference Listing

FUNC
PROC

VAR

VAR

FUNC
FUNC

FUNC

Var

TYPE
TYPS

280(

20-May-1986 21:31:02
20-May-1986 19:59:49

4156 428 - 428 610 610 672 672
872 1016 1016 1061 1061
{ BUILTIN } : INTEGER
* 312 365 365 381 381
CEXTERNAL, UNBOUND] € IN PROGRAM CYCLOGRAPH }
172
[PSECT(SLOCAL)] WORD_LIST { IN PROGRAM CYCLOGRAPH )} -
135 495 = 496 = 497 = 498 = 499 = 500
S5Ce = 505 = 5046 = 507 = 508 = 509 = 510
672
CPSECT(SLOCAL)] WORD_LIST { IN PROGRAN CYCLOGRAPH }
134 514 = 515 = 516 =
EPSTCT(SLOCAL)Y WORD_LIST € IN PROGRAM CYCLOGRAPH )}
137 517 = 513 = 519 = 520 = 521 = 522
300LEAN € IN FUNCTION VALID_INTEGER )
25% 269 = 271 274 =
200LZAN C IN SUNCTION VALID_REAL )
254 237 = 2590 295 =
(PSECT(SCODE), UNBOUND] : 3O0OLEAN ( IN PROGRAM CYCLOGRAPH )
262 283 = 273 = 705 751 777
[PSECT(SCO0E), UN3OUND] : BOOLEAN C IN PROGRAM CYCLOGRAPH )
280 286 = 294 = 805
CPSECT(SCODE), UN3OUND] : INTEGER { IN PROGRAM CYCLOGRAPH )
192 195 = 212 220 235 346 346
[PSZCTC(SCODE), UNSOUND] :z INTEGER ( IN PROGRAM CYCLOGRAPH )
225 238 = 9G4 904 920 920 942
945 46 949 951
CP3ZCT(3C00E), UNHOUNDT : SINGLE { IN PROGRAM CYCLOGRAPH )
198 223 = 955 957 959 964 966
377 782 784 986
(PSECTCSCODE), UN3IOQUND] { IN PROGRAM CYCLOGRAPH )
351 3134
CPSICTCILOCAL)] ARRAY JF CHAR { IN PROGRAM CYCLOGRAPH }
5% 322 = 327 = 339 344 346 466
935 = 336 = Q33 933 933 P
CPSECTCILOCAL)Y [NTZGEX { IN PROGRAM CYCLOGRAPH )}
122 541 = 565 = 565 565 566 570
579 373
CPSZCTCILOCAL)Y 2DLISTS ( IN PROGRAM CYCLOGRAPH )}
103 554 = 571 = 573 = 605 610 615
034 5353 6690 662 665 665 672
554 534 585 6385 687 690 695
701 705 703 712 720 722 722
737 737 739 T47 749 751 754
775 777 73cC 7294 785 791 8CO
305 3C8 312 813 814 817 821
913 918 32C 923 929 931 931
Fus P46 946 948 943 949 95C
355 956 957 958 959 962 964
967 948 971 973 C9?3 974 975
282 9382 983 984 985 986 994
1016 1022
ARRAY DF CHAR { IN PROGRAM CYCLCGRAPH )
1 “2 (X3 193 226 202 230

ARRAY ZF 40RDS { IN PI0GRAM CYCLOGRAPH )

@l 133 134
{ SUILTIN )

135 136 137

VAX Pascal v3.2-57
COOTAALEXA.THESISICYCLOGRAPHLPASZ34 (5)

859

501
s11

576

618
678
695
723
758
801
903
942
951
964
976
996

859

502 =
512 =

944

973

932

578

621
683
696
723
764
802
904
942
953
965
77
1001

Page

872

503 =
513 =

964

975

934 =

579 =

621
683
698
729
773
803
9146
944
955
966
980
1011

29



CYCLOGRAPH 20-May=-1986 21:31:02 VAX Pascal V3,2-57 ‘ Page 30
01 Cross Reference Listing 20-May=-1986 19:59:49 COOTAALEXALTHESISICYCLOGRAPH.PASZ34 (S5)
* 412 - N
WRITELN PROC { BUILTIN 2}
* 411 414 431 432 433 589 603 615 616
619 628 629 639 640 645 846 652 653 678
679 690 691 701 703 708 710 715 716 726
727 732 733 742 743 754 756 761 762 767
763 780 782 788 789 794 795 808 810 817
819 324 825 834 835 840 841 846 847 861
868 in 874 935 1068
X VAR CPSECTC(ILOCAL)Y SINGLE ( IN PROGRAM CYCLOGRAPH )
92 336 = 388 383 339 395 = 397 398
X PARM SINGLZI € IN PROCEDURE LINE )}
1460
X PARM SINGLE { IN PROCSOURE MOVE )
164
X PARM SINGLE { IN FUNCTION PONER )
134 139 1829 189
X PAalA CHAR ( IN FUNCTION VALUE )
192 195
X PARM WORDS ( IN FUNCTION VALUE_REAL )
198 211 212 212 218 219 219 220
X PARM  WORDS { IN FUNCTION VALUE_INTEGER }
226 235 235
X PARM  ODLISTS ( IN FUNCTION COLUMNZ_NOT_WULL 1}
241 245
X PARM DOLISTS ( IN FUNCTION COLUMNI_NOT_NULL )
243 252
X PAIM O0LISTS { IN FUNCTION COLUMNSG_NOT_NULL 2
255 259
X 2A3IM  WORDS { IN FUNCTION VALID_INTEGER 3
262 271 272
X PARM WORDS ( IN FUNCTION VALID_REAL )}
230 290 292 293
XLEFT PARM SINGLE { IN PRCCEDURE SET_WINDOW )
153
XRISHT PLRM SINGLT { IN PSOCTIDURET SET_WLINOOQW )
183
Y VAR CPSECTCILOCAL) Y 3INGLE € IN PROGRAM CYCLOGRAPH )
32 337 = 383 13z 390 396 = 397 398
Y PARM SINGLZ ( IN PPOCZDURE LINE )
140
Y PARM SINGLE € IN PROCZIODURE “OVE )
144
Y80T PARM  SINGLE ¢ IN PROCEDURE SET_WINDOW }
148
YTOP SARM SINGLZ € IN PROCEDURE SET_WINOOW. )

153



CYCLOGRAPH : 20-May=-1986 21:31:02
01 Cross Reference Listing 20-May~1986 19:59:49
b m———— PO

+* opredeclared

= modified

A address of :

F forward declareg osrocedure or function

L lapbel defining reference

P passed as a sarameter, possibly modified or called
R READ ooeration done

¥ used in a WITH statement

——— ot s o v

'VAX Pascal V3,2-57 Page
COOTAALEXA.THESISICYCLOGRAPH.PAS:34 (5)
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CYCLOGRAPH 20-May-1986 21:31:02 VAX Pascal v3.2-57 Page 32
01 Pascal Compilation Statistics 20~-May-1986 19:59:49 [OOTAALEXATHESISICYCLOGRAPH.PASZ34 (5)
PSECT SUMMARY -

Nane Bytes Attributes
$CODE 15907 NOVEC,NOWRT, RD, EXE, SHR, LCL, REL, CON, PIC,ALIGN(2)

SLOCAL 25918 NOVEC, WRT, RD,NOEXE,NOSHR, LCL, REL, CON, PIC,ALIGNC2)

COMMAND QUALIFIERS
PASCAL/NOCPTIMIZE/LIS/CROSS CYCLOGRAPH

JCHECK=(DOUNDS,NOCASE _SELECTORS,NOOVERFLOW, NOPOINTERS,NOSUBRANGE)

JDEBUG=(NOSYMBOLS,TRALZBACK)

/SHCW=(DICTIONARY,INCLUDE,SNOINLINE,READER,SJQURCE,STATISTICS)

/NOOPTIMIZI:Z

FTMOENVIRONMENT

JLIST=BSUSUSER _2:CCCTAALEXALTHESISICYCLOGRAPHLLISS
JCRJECT=3SUSUSER _2: [COTAALEXALTHESISICYCLOGRAPH,D2J Y

JCROSS_REFERENCE /JERRQR_LIMIT=3Z /NOG_FLOATING /NOMACHINE_CCDE /NOOLD_VERSICN /NOSTANDARD /WARNINGS

COMPILER INTERNAL TIMING

Phase Faults CPU Time Elapsed Tinme
Initialization 175 C0:30.3 03:02.1
jource Analysis 329 CQ:03en 30:10.0
Source Listing 532 20:02.4 30:10.9
Tree Construction 16 3J:04.3
Flow Analysis b 33:00.3
Value Propagation c 20:00.0
Profit Analysis 2 00:30.3 30:00.2
Context Analysis 795 CJ21 a0 S512343
Name Packing 13 N0:30.0 J0:02.7
Coce Selection 11 0C:324% 03:35.2
fFinal 11 7032537 253:36.5
TOTAL 137 Tt Te3 M1 t.4
COMPILATION STATISTICS
CPU Time: 332775 (7323 Lines/Minute)
Zlapsed Time: 21:11.4
Page Faults: 2155

Compilation Comolete



EEEEE

EEEEE N N DDDD 000 FFFFF " FFFFF 11 L
3 N N D b 0 0 F F 1 L E
TITTTITITTY 2222222222222 E NN N D D 0 0 F F 1 L E 22222222222222  TTITITTTIIY
ITTTTITTIVIY 2222222222222 EEEE NNKNN D [\ -0 0 FFFF FEFF 1 L EEEE 22222222222222 YTIYTITTIIT
TYITTTTTTTY 2222222222222 € N NN D D 0 0 F F 1 L (3 22222222222222  TTTTTTITIIT
3 N N D D 0 0 F F 1 L E
EEEEE N N DDOD 000 F f IIT  LLLLL EEEEE
190 900 TTITTY AAA AAN L EEEEE X X AAA N N DDOD EEEEE
g 0 0 0 ST A A A A L E X X A A N N O D E
cC 20 9 032 T A A A A L £ X X A A NN N D D E
33143 29292 T A A A AL EEEE X A A NNN D D EEEE
CO 0 00 O T AAAAA  AAAAA L E X X AAAAA N NN D p E
¢ o0 D 0 T A A A AL 13 X X A AN N D b E
200 co0 T A A A A LLLLL EEEEE X X A A N N DDDD EEEEE
cecee Y cecee L 000 GG3G RRAR AAA eppp H H L 111 558 HH 1
c Y Y ¢ L o} 0 3 R R A A P P H H L 1 S ;: 11
¢ Y ¥ o L 0 0 5 R 2 A A P P R H L 1 s 1
c Y 4 L Q 2 s RRRAR A A PpPPP MHHHH L 1 SSS ;: 1
c Y 4 L ] 0 6 GGG R 2 AAAAA P H H L 1 s HH 1
c Y ¢ L 0 0 6 6 R R A AP H H .e L 1 S ; 1
cece Y coet LLLLL 000 6§66 ] R A A P H H .e LLLLL III. §SSS H 111

qualifiers: /FEZD /FLAG /FLAM=DTFAULT FLENGTH=65 JLIORARY=SYSILIBRARY:SYSDEVCTL.TLS /MARGIN=(BOTTOM=6) /TRAILER /WIDTH=132 /WRAP

File _$13DUA2: [TUSERLOCTAALIXALTHESTISICYCLOGRAPHLLISST (15743,41,0), Last revised on 20-"AY-1986 21:32, is a 179 block seguential
file owned oy UIC C[OCTAAL:ZIXANDE]. The records are variiaole Length with implied (CR) carriage controt. The longest record is 132
Dytes. :

Job CYCLOGRAPH (12%5) quzued to LPAQ on 20-MAY=1986 21:47 oy user JOTAALEXANDE, UIC [COTAALEXANDEl, under account € at priority 4,
completed on printer _PISCIS3LPAC: on 20-MaY=-1936 21:47 from gqueue LPAC.

TYTTTITTTITT 2222222222222222272222222222222212272222222222222222222222222222222222222222222222 TITTITTITYTY
TITTYTTITTY Digital Squinment Carcoration = VAX/VMS Version V4.3 222222222222222222222222 TTTITTITTITY
TTTTTITTITTY 22222222222222222222222222222222222222222222222222222222222222222222222222222222 TTTTTYITINT
1 2 H 4 3 2 7 3 9 2 1 2 3
123450789202 w307 093 TA3a7 4901 asal v it T A5a7 19017 1e5e739L1 73456723901 2345678901234567390123456789012345673901234567£90123456789012



UuuyuUyuuuu
uuyyuyyuuuy
[SIFIVERRUIS RV IVIOAY)

333333333333333333333333333333

coa AARAR AAA AMA L
9 T A A A AL
00 T A A A AL
00 T A A A AL
¢ 0 T AAARAA  AAAAA L
b} T A A A AL
000 T A A A A LLLLL
HH HH 000000
HH HH 003000
HH HH 20 00
HH HH 00 [es]
T HH HH 20 [o]¢]
HH HH 20 00
HHHHHHAHAW 20 Q0
HHHHHHHHHA 30 Q0
HH HH 00 00
HH HH 00 00
HH HH 00 [o]¢]
HH HH 00 [+]¢]
HH HH 0000090
HH HH J000cCC
LL TIIIIL
LL IIIILI
LL 11
LL 11
L 11
LL II
LL Il
LL il
Lt II
LL I
ceee LL II
ssaa LL II
ceas LbblLtlLeLt IIIIII
aees LLlLliLleel ITIIII

File _S1SDUAR2:CUSERJOOTARL XA, THISISIMOMELLISSY (51244,7,3),

by UI¢

CC2TAALEXANDE].

EEEEE X
€ X
3 X
EEEE X
E X
E X
EEZEE X
L1 | L]
LL} L L]
MMMM MMMNR
MMMM  MMMN
MM MM MM
MM um M
M M
MM b1
M 1]
MM L1, ]
MM MM
M Ll
MM MM
b L] 1]
$$$55558S
$553585S
$S
33
SS
3s
$5538S
3333
s
SS
35S
$S
38555588
$553S8S88S

33233333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333
Ball S5tate uUniversity VAXcluster YMS 4.3
33333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333

333333333333333333333333333333

AAA N N 0DDD EEEEE
A A N N D b E
A A NN N D b E
A A NNN D D EEEE
AARAA N NN D o £
A AN N D b E
A A N N DDDD EEEEE
EEEEEEEEEE
EEEEEEEEEE
EE
EE
EE
EE
EEEEEZEE
EEEEEEEE
EE
EE
EE
EE
EEEEEEEEEE
EEEEEEEEEE
Hrr 1
7iis 11
iiii 1111
iiis 11
11
11
iiis 11
;iii 11
riii 1
riii 1
i 11
;i 1
iz 11N
i 111111

usuuvuuuy
(T VY
(HIVTTITH T

Last revised on 20-MAY-1986 21:49, is a 3 block seaquential file owned:-

The records are varianole lenztn with impltied (CR) carriage control.

The longest record is 132 oytes.

Joo HOME (1255) queued to LPAC on 20=-MaY~-1934 21:50 oy user OQTAALEXANDE, UIC COOTAALEXANDE], under account C at priority 4«
on 20-4AY=1336 21:50 from queue LPAQ.

started on orinter

PEHIDEHS
yuuJuuuuyuy
[TV

APISCI38LPAD:

3333233333333333333333333333333333333333333333333333333333333
Cargoration - VAX/YMS Version V4.3
323333333333353333333333333333333333233333332333333333323333333

333333333333333333333333

uuuuuyuuuy
uuyyyyuuuy
uyuuuuLuuy



HOME 20-may=1986 21:49:27 VAX COBOL V3.2-42 Page

Source Listing . 16-May=-1986 12:23:34 BSUSUSER_2:[O0TAALEXA.THESISIHOME.COBZ 1T
1 tﬁi*tﬁiﬁﬁt'titﬁtﬂﬁttttt*itttttti‘k**tttttttﬁtttﬁﬁtt*iittt*ii*ittiii*tttﬁ
2 « *
3 * HOME is a module, written in COBOL with language extensions, *
4 * that c¢lears the command Line area and produces the prompt [
H * " §> " u«hich tells the user that he or she is in the interactive =
6 * @mode. *
7 * - %
8 AR AR RR AR KRN AN AR R R R A RN TR AR R A R AR R AR AR TR NARAI AT A AN R AR R AR AR R A RN
9

10 IDENTIFICATION DIVISION.
11 PROGRAM=ID, HCME.
12 AUTHOR o . TODD ALEXANDER.
13
14 ENVIRONMENT DIVISION.
15 CONFIAURATION SECTION.
14 SOURCZ=COMPUTZR. VAX-11.
17 OBJECT-COMPUTER. VAX-11.
13
19 DATA DIVISICN.
20
§1 WORKING=STQORAGE SECTION.
2
23 LINKAGE SECTION.
24
ZS PR T R R R N R R A R R e R R R 2222 RS SSRRRZR X222 RSS2 222232228222 23
26 * PROCEDURE ODIVISION *
27 RMERRAR AN A AT R RN AT A AN R AR A AR AR R AR AN N RA R R AR IR NANC AR RN AR AR RN
23
29 PAQCZOURE DIVISIONG
30 Q300-%A N,
31 DISPLAY * *
32 LINE 1 COLUMN 1.
33 DISPLAY 'i>? I%€ 1 COLUMN 1.
4 DISPLAY *" LIMe 1 CCLUMN 3.
3S IXIT PRO3RAM,

4

v
o



HOMNE

Cross Reference in Alphabetical Order
0000=MAIN

HOME

30#%
114

20-May=1986 21:49:27
16-May-1986 12:23:34

VAX CO0BOL V3.2~42 Page
* BSUSUSER_2:CO0TAALEXA.THESISIHOME.COB;11

2



HOME
Compilation Summary

PROGRAM SECTIONS
Name

$CODE
SPDATA
COBSNAMES 2

COBINAMES 4

FUNO

DIAGNOSTICS

Informational:

COMMAND QUALIFIERS

Bytes

60
192
24

Attributes

PIC
pPIC
PIC
PIC

CON
CON
CON
CON

7 (suppressed by command qualifier)

COBOL /LIS/CROSS HOME,A0ME2

INGCCPY_LIST /NOMACHINE_CODE

INOANSI_FCRMAT

STATISTICS

Run Time:
Elapsed Time:
Page Faults:
Dynamic Yemory:

INOSZAUENCS_CHECK
JNOTRUNCATE  /NOAUDIT
JCHECK=(NOPERFORM,NCIDUNDS)
IWARNINGS=(NCSTANDARO, DTHER,NCINFORMATION)
JSTANDARD=(NOSYNTAX,NCPDP11)

2.73 seconas
2e.27 seconds
33
W7

oa-les

INCFIPS

20-May=1986 21:49:27
16-May=1986 12:23:34

REL LCL SHR EXE
REL LCL SHR NOEXE
REL LeL SHR NOEXE
REL LeL SHR NOEXE

JCROSS _REFERENCE=ALPHABETICAL
INQMAP
/NGCONDITIONALS

JDEBUG=(NOSYM30LS,TRACZZACK)

RD
RD
RD
RD

VAX COBOL V3.2-42

Page

BSUSUSER_2:COOTAALEXA.TRESISIHONE.COBS 11

NOWRT
NOWRT
NOWRTY
NOWRT

Align(2)
Align(2)
Align(2)
Align(2)

3



uuuyuyuuL -
yuuuuuuBuuy
uusuuuuuuuy

atifiers:

3333333333333 &
3333333333333 E
3333333333333 ¢
13
E

x

FFEED /FLAG JFTRV=CEFAULT

TTZZTZZTZX
z

N DODDD 000 FFFFF
N D D o} o F
N D 1] 0 0 F
N D 1] 0 0O FFFF
NN D ] 0 0 F
N D o 0 ¢ F
N DDDD 000 F
TITTT AAA AAA L EEEEE
T A A A A L E
T A A A A L £
T A A A A L EEEE
T AAAAA  AAAAA L €
T A A A AL £
T A A A A LLLLL ZEEEE
gJ0 “ M EEEEE L
ol 0 MM MM E L
Q 2 MMM £ L
Q 2 0m M EEEE L
J o L . L
b} o M M o€ - L
a00 M M ETTEE e LLLty

[l il ol ol ol

LYRYY
LIRS

e o
LTRTR T

’

LLLL

D
[4
D
)
[}
D
D

EEEEE
E
3 33333333333333
EEEE 33333333333333
E 33333333333333
€ \
EEEEE
00D EEEEE
D £
0 E
D EEEE
D E
b E
boo EEEEE
1
117
1
1
1
1
111

uuluyyuuuYy
Uuuuuu
yuuuuuuuuY

JLINGTH=66 /JLIZRARY=SYSSLIBRARY:SYSDEVCTL.TL3 /MARGIN=(BOTTOM=6) /TRAILER /WIDTH=132 /WRAP

Fite _313DUA2:[USZR,ICTAALINALT4ESTISIHON
oy UIC [CQTAALEXANDZ]. The recorcs are variacle length with implied (CR) carriage control. The longest record is 132 bytes.

£.LI521 (51264,3,0),

Last revised on 20~MAY-1986 21:49, is a 8 block sequential file owned

Job HOME (1269%) queued to LP4&5 on Z0-*AY=1984 21:50 by user OCTAALEXANDE, UIC [OOTAALEXANDE], under account C at priority &,
completed on printer _PISCZZ3LPAT:

Uuuyuuuuuu
vuvuuuuuuy
Juuuuuuuuy

1
122656799C1224656729

3333333333332
3333333133133

333X333333333333232

7

[SRY]

on

2

3

3
3

“«

133430735701 2245753 201

~4AY=-192% 21:50 from queue LPAC.

333333333333333333333333333333333333333333333333333333333333333333333333333

333
pijital
133

iquioment Corporation = VAX/VMS version V4.3

333333333333333333333333

333323333333353333333333333333333333333333333333333333333333333333333333333

2

v

5 7 8
2345457393123429729012345073901234507290123456739

2

uuyuyuuuuy
vyyuuuuuu
[VIUVRTFIVEVIVE

0 1 3
01234567890123456789C1234567290123456789C12




=

)

5535555555555

AAAAAAAAAA
AAAAAAAAAA
AAAAAAAAAA

is 132 bytesa

AAAAAAAAAA
AAAAAAAAAA
AARAAAAAAA

AAAAAAAAAA 5555555555553555535555555555555555555555555555%555555555555555555555555555555555555555555555555555555555
AAAAAAAAAA 55555555555555555553555555%355  Hall 3tate university VAXctuster VMS 4.3 555555555555555555555555555555
AAAAAAAAAA 55555555555555°535555535555555555555555555555555555555355555555555555555555555555555555555555555555555555
—— N /s
o 202 000 TTITT AAR AAA L CEEE X X AAA N N D0DDD EEEEE
S 23 3 T A A A A L E X X A A N N D 2 E
B2 TSR B + o] T A A A A L g X X A A NN N D D E
N PR A T A A A A L gZCE X A A NNN D D EEEE
- [P AR T AAAAA  AAAAR L € X X AAAAA N NN D D E
c T A A A 4 L £ X X A A N ¥ D 0 E
23 T A A A A Lttt z 2 X X A A N N DDDD EEEEE
- Hh HH 20293273 b MM CESEEEEEEE 222222
EE] ahy 338503 Ny “M  IESECIEEES 222222
b HHA Q0 I3 NMMM wMwM Eg 22 22
HH HH 55 Q0  WMMM  yMMM £ 22 22
H 4 o0 30 MM MM WM 22
Lk RE T3 MM MM Mw =g 22
' REETEE LT RN A0 “v  IEIEIDEE 22
MAHY Sy 20 30 M FEEEIEES 22
okl NH D) PR A ZE 22
HH HH 2D AC M4 AL 33 22
™ -k 29 o] L] MM FE 22
HH SR U3 20 wM 4N £c 22
nH M 360929 Av AL EEEEEEEECEE 2222222222
“H H 2639033 L] bl SEEECEEEEE 2222222222
i ITIZIZ 33553538 iris 222222
L 1i7:Iz 333358535 PR 222222
L 4 i3S iii: 22 22
-4 b P iiel 22 22
L 4 53 22
L I P 22
= i1 3357535 iii; 22
e e 333523 P 22
- T 53 Fiis 2
- oI 53 ;0 22
e R s 35 ;s 22
PR Ll (1 58 P 22
eves ~ohililelt I i1z 235523558 iz 2222222222
s MEERRSRRRN IItIIzl 25395858 ;. 2222222222
File _BVIDUAZTUSIRLIITANL ¢y " P 2T 0o 2002 (I131 2,002,053, Last revised on 10=AY=-1986 15:3C, is a2 7 olock sequential file
own2: zy JIT TLITAM Iag,lcl @ recorcs are vari4asle, Lenctn with dmplied ((P) carriage control. The longest recordg
TJdop 42MIT T (1502 queue? ot L7y on 17-waY=1750 113122 sy user DTTAALTXANDF, UIC: COCTAALESXANDE], under account C at priority 4.
Stirts2 3n arintar _SILTSI0L4 I 1Teeny=1-75 1100 from aueue LPAC,
iirit.aal TTaTeETA T Z 5555555555555
a- PRI s LI T T e i §555555555555




- HOME 2 N 10~-May=1986 15:30:32 ' VAX COBOL V3.2-42 Page 1
Source Listing 10-May=-1986 15:30:20 BSUSUSER_2:[OOTAALEXA.THESISIHOME2.C08:7
r"—— 1 tiﬁttttkt*tt*ltlt'iQt*t*i*ri*tttQ'*tk'kt*itttitttt*t*tttttitlit*'***iti
- 2 .
~ 3 * HOMEZ is 2 acuule, written inm C280L with lanquage extensions., *
o 4 * that clears tne command line area ana sroduces the oroapt *
- 5 * " p> ™ which t2lls the user that ne a2r sne is in the programming =
e 5 * mode. *
oo 7 * *
3 Qttttti*ti*ttkh'f!t**t*tt'ﬂt*ttattl‘t*!tﬁﬁ'Qttﬁt'itttﬁtttitt.t'**tt*’ﬁt
-~ ]
- 1 IDENTIFICATION TIVISION.
. 2 PROGRAY=ID, HCwE T,
AUTHOR. TCOD ALIXNANDER,
.7 ENVIRIN®ENT 2IVISION,
CONFIGURATION SECTICNV.
30uaC Tre. ¥Ak-11.
DEICIT=2CTUT AL VAX=TT,

DATA DIVISICH.
WORKING=3TZPA52 33CTICN.

LINKAGE TELTIIwa

SRR PO N o 1) = b b ok ad ed ed od b e

TN AN P T - O G N O U

AAEER AR ST AR SR AR S SN R AR R RN R R R R AR R R TR R e L R ]

« SeTCIUNT CINIIION *

AR AR ALERNS AR A AR E R AR RS R N A A e R R TR R R R e R )

.

E]
s pr e n

B I

k] [] .
- P

I3 -3 | PRV AN I

- - - v

- eyt Ll TLlo .

=T [} i3 : - 4

i) OO S R I

-1

" A A D 0 0.0

~

(DTS

o
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HOME 2
Compilation Summary
TTPROGRAM SECTICNS -«
Name Jyteas Attributes
0 scope 23 PIc CON
2 SPDATA 122 PIC CCON
3 COISNAMES _____2 b PIC CON
T4 COSSNAMES_____4 ° °rc  CON
T DIAGNDSTILS
Informational: ? (sunor2ss=d 2y connang qualifiar)
TOCOMAND QYALIFICERS
COUOL FLI T <0Mi,=0mes
7NOCCPY _L T JNOMACHINE (242 2002357 _TEFeANCL
INOANSI_FCR™MAT FN0S5Z5UsENCE_CHECK /NCmar

s

CR

FNOTRUNCATE  JMOAUDIT  /4NOJINDITIONALS

2 LR4 SR CTHERE LMV ES FEDESVSEDED ] TIAUSGSCT Y YIOLS,TRIACI ALK
JAARNTUGS=CNOITANDRAT) AT HE2, 40 INF I MAT TIN)
/3TANDARD=(NESYNT 3K, 4C2D3%11) INGFIPS

STATIITIC:

2un Time: BRI ) S Rakt I
Slapses Time: 1« 1 352¢3n=s
Paze Fiults: 21

dynamic femory: TovyaEs

10-Yay~1986 15:30:32
10=-May=-1986 15:30:20

REL LcL SHR EXE
REL LeL SHR NOEXE
REL LecL SHR NOEXE
REL LcL SHR NOEXE

e s

VAX COBOL V3.2-642 . - . Page
BSUSUSER_2:TOOTAALEXA.THESISIHOME2.C0B37

RD NOWRT
RD NOWRT
RD NOWRT
RD NOWRT

Align(2)
Align(2)
Align(2)
Align(2)

2

R e

c :

IS BN |

-~




EESEE N N. DODD 009 FFEFF " FFFFF III L EEEEE
z N NoD 0 o] J F [ I L E
AAARAAAAAA 5555555555555 ¢ NH N D 0 0 O F F 1 L E - 5555555555555S AAAAAAAAAA
T AAAAAAAARAA 5555535533553  fEEc N NN D 2 [} O FFFF FFFF I L EEEE 55555555555555 ARAAAAAAAA
TOAAAAAAAAAA 5555535555555¢ £ N NN D D 0 o F F I L E 55555555555555 AAAAAAAAAA
- o = N N D bj 4} 4] F F I L E
T EEZZE N N DOODO Q00 F 3 111 LLLLL EEEEE
- 233 cae TTTTT 443 AAA L ZEEZE X X AAA N N DDODD EEEEE
N M 3 N T A A A A L £ X X A A N N D o £
. FIC | 32 h 4 A4 AL £ X X A A NN N D D E
- PO S T a A A L ZEZE X A A NNN D D EEEE
PR R  FR T AAAAA  AAAAA L 3 X X AAAAA N NN O D E
z M. 5 T A A A AL E X X A A N N O b E
3% ¢23a T A A A LLillL ZEZEZ X X A A N N DDDD EEEEE
- 4 H 200 4 *  TInER 222 L I11 $SSS i: 222
A N 0 S I B L 1 S ;3 2 2
- 4 3 L T 2 L 1 S 2
andud Z < 4 4 IIcE 2 L I SSS HH 4
] A5 P L 2 L I S H 2
hd L.} o * 4 2 ! s L I S ; 2
= ] 208 “ v rzazz o .. Litet I1I 835§ ; 22222
Qualifiers: /FS20 /P00 /8 3%20 JFAULT ZL:N3TH=50 FLI2RAXYSSYSTLIZRAPYISYSDEVCTLLTLY /MARGINS(BOTTOM=6) /TRAILER /WIDTH=132 /WRAP
File _3140UAZsIuivo, [ Tatl 42,74 (31312,122,0), Llast revisea on 10~-4AY=-1586 15:30, is a 7 block sequential file
2Wne I oy LIC [ ThaL ¢k . T . Lengzh with imclied (CR) carriage control. The longest record is 132 bytes.

Joo NOMED (12:1%)
comoletec an rinter

AT R AN £ B I I

Sy Jser COTAALIXANGI, JIC COOTAALEXANDE], under account € at priority 4.
Coo'L?els sp Y7-23y=1%35 11:23

frcm aueue LPAC.

RAALAAAALA
422843444

5555555555555555555555555555555555555555555555555555555555 AAAAAAAAAA
rooration - VAX/VMS Version V6.3 555555555555555555555555 AAAAAAAAAA

AALaARAa42 5359933535353 3555555355555555555555555555555555555555555555555 AAAAAAAAAA
- 5 B ? a 9 p] 1 P4 3
LRNEE IR B o Tt T e T N2 et 7 T NS a7l 2 34538 TAPCI224507390123456739212234567390123456739012




