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Introduction2.

2.1 Overview

Western-style square dancing is a form of folk dance popular in the United S ta tes.

S ince its upswing in popularity in about 1950, square dancing has evolved rapidly;

frequently without much advance thought on the part of the evolvers. Recently, an e ffort

has been mad? to be tter understand wha t square dancing is, so tha t future changes can best

bene fit the activity.

Two questions are centra l to understanding square dancing: How does a ca ller ca ll.

actua lly be danced, and which re turn the dancers to the ir starting positions.

This thesis presents the results of an investiga tion of how dancers perform ca lls.

"dancing” ca lls it is given. The program moves images of dancers about on a C RT screen,

in response to commands from the keyboard.

2.2 Previous Dancer-Mode lling E fforts

There have been only two kinds of mode ls used to simulate dancer action in the

past. One is tha t used by Baker in his ca lling program, the starting-position/ending-

position mode l. The other is not rea lly a mode l, but consists of having a human move

dancers around on a screen in time to recorded ca lling. The dancer motions are then

and how do dancers dance? C lark Baker [1] and others he-cites have studied the question 

eye toward mode lling the process by computer. The result of this is a

program which simula tes a ca ller, and produces sequences of square-dance ca lls which can

of ca lling, with an

The understanding ga ined from this study is embodied in a program which is capable of



life-like simula tion. O f these two, only the former is of interest.

Part of Baker’s ca lling program is a mode l for keeping track of where dancers are .

so tha t the program can know wha t ca lls it can ca ll, and can ge t people back to the ir

partners. This mode l is driven by a da tabase which conta ins starting and ending dancer

on the right, lady on the le ft).

The ca lling program does not keep track of how the dancers ge t to the ir fina l

loca tions. Thus, it is impossible for such a system to mode l dangers doing part of a ca ll, or

to have it display dancers in the midst of a ca ll. In short, there is no informa tion about

how the ca lls are actua lly performed, only about the ir ne t e ffects.

The idea of having a computer actua lly "dance " is not new. S tarting in 1971, John

DeTreville[2], a gradua te student a t MIT , studied the problem. He concluded tha t the only

way to dp it was to crea te an instant-by-instant simula tion of wha t occurs, so tha t dancer

interaction could be seen. This e ffort never got very far, primarily due to DeTreville’s

insistence tha t the project had to be instant-by-instant from the start.

For example , for the ca ll star thru done from facing couples, the da tabase must 

conta in two entries. One is for the case in which the couples ar? norma l (i.e ., the man is on 

the le ft, and the woman is on the right), and one is for when the couples are sashayed (man

positions for every place every ca ll [known to the program] can be ca lled from. Na tura lly, 

the da tabase must conta in separa te entries for each different configura tion of dancers.

-8- 

recorded in synchrony with the ca lling, and a replay of the two toge ther gives a very
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2.3 The Present Approach

The intent of this e ffort has been to hew .a middle line be tween the two extreme

an abstract leve l. Ra ther than try to look a t physica l factors-speed, length of stride , e tc.—an

a ttempt has been made to isola te the terms'used to de fine ca lls, to examine how these terms

are combined to crea te whole ca ll de finitions, and to base a dancer mode l on actions needed

to accomplish what the simplest terms require .

A program which incorpora tes the mode l was written, using the MDL[3] language .

The program accepts commands from the . termina l, and displays on a C RT screen the

current positions for a ll dancers. Dancers may be moved individua lly or as groups by the

user.

approaches. The research has been a imed a t understanding how people perform ca lls on



3.1 Nota tiona l and Naming Conventions

In square dancing, dancers work in groups of e ight ca lled squares. When a square

is first formed prepara tory to dancing, the dancers are grouped into four couples, each of

lightly-shaded figures.

ca ller

F igure 1. S ta tic Square

The couples are numbered from I through 4, starting with the couple closest (and with its

back, to) the ca ller, and moving clockwise . The numbering is shown in the figure . A ll the

dancers in the diagram are facing toward the center of the se t; the dots represent noses.

be ing facing away from the ca ller.

The measure used on the dancer axes is "dancer-wide” units. Dancers are assumed

©
(D

• Q •
Q

C t) GJ

For purposes of the dancing program, the dancers are superimposed on a se t of 

axes, as shown in figure 2. The directions tha t dancers face are read clockwise , with 0°

which stands on one side of an imaginary square . Such a se tup is shown in figure 1. In

each couple , the man stands on the lady's le ft-hand side . The men are shown as the

-10-

3. Keeping Track of Dancers
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Dancer needs to Know3.2

While dancing, a dancer keeps track of a number of things’. For a computer mode l

to succeed, it must keep much the same informa tion. A dancer needs to know:

F igure 3 shows a sample object of type DAN C E R . The person it describes is the number 1

man, standing in his home spot.

to be 1 unit wide , and 1 unit deep. A dancer’s position is the loca tion of his geome tric 

center. The man in couple number 2 in figure 1 is a t (-.5 -1.5).

0 
0

• Identity
• Sex
• Loca tion
• F acing D irection
• Last turning direction, and
• Last trave ling direction.

0 
a

a0

180°
F igure 2. Dancer-position axes

Wha t a

0°

270° 90°

For the computer mode l, this informa tion is kept in a specia l da ta type ca lled DAN C E R .



F igure 3. Description of Number 1 Man

3.3 Position Informa tion

particular ca ll can be done , and he lps de termine how it should be performed.

3.4 Describing Positiona l Re la tionships Be tween Dancers

years. Usua lly, the names are se lf-explana tory, as in the case of two people facing, or a man

facing a woman. A t other times, the names are derived from the name of a ca ll which leaves

dancers there , like quarter-tag position. Ye t another type of name comes from a fanciful ’

For a dancer to know wha t to look for, there must be a way of expressing the

dancer re lationships. This me thod is ca lled a se tup de finition. It te lls a dancer wha t kinds

One particularly interesting thing a dancer keeps track of is his position in re la tion 

to the other dancers in rhe square . It is this last item (ha t te lls a dancer whe ther or not a

Part of a dancer’s knowing wha t to do involves be ing told what sorts of se tups to 

look for. To convey this informa tion, a shorthand of se tup names has evolved through the

//DAN C E R I MALE 
1 
0.0 
//F ALS E 0 
0.0 
0.0 

.!I -.5 -1.5 II 
0 8 0 0 
�  

)

description of a se tup, for instance a star or a ga laxy.

- 12 -

;’Dancer’s sex: ma le "
;" Couple « the dancer is in: 1"
•. " F acing direction: ’ away from the ca ller"
•"Is he active? No. "
;"Last turning direction: none"
-. "Last trave lling direction: none"

;"Loca tion: his home’spot"
;" F iller for compa tibility with F O RMA 1 IO NS"
;"S lot for the origina l copy of the da ta "

people or sma ller se tups to look for, and wha t the re la tionships be tween these components
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will be .

specia l da ta type ,

man-facing-woman situa tion is

shown in figure 4.

#S E TUP I
;"There are 2 dancers in the se tup"[DAN C E R DAN C E R]

other"

"And they must be adjacent"

)

F igure 4. MfacingW se tup de finition

There are two parts to the se tup specifica tion as shown. The first e lement of a S E TUP is a

vector, which lists the pieces from which the se tup is built. In this case , the

[ DAN G ER DAN C E R ]

says tha t an MfacingW se tup is made from two dancers.

Some se tups are built of sma ller groups of dancers. Quarter-tag position (shown in

figure 5), consists of an ocean wave [the dancers marked with W ’s] be tween two couples [the

dancers marked with C ’s], with the couples facing each oth^r. The component vector in its

In the dancing program, se tup de finitions are implemented as a

ca lled S E TUP . An object of type S E TUP , describing a

<1 .S E TUP>
<2 .S E TUP»

<IN F R0NT?
<2 .S E TUP>
<1 .S E TUP»

<N E XTT0?
<1 .S E TUP>
<2 .S E TUP»

J

ffT ESTRULE[
11 ' '
[<N==? ;’They must be different sexes. "

<Sex <1 . S E TUP»
<Sex <2 .S E TUP»>

<1N F R O NT? ;" Each .must be in front of the



A
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de finition would be

[ WAV E C O UPLE C O UPLE ],

which says tha t there are three parts to the se tup, a'wane and two couples. In tha t case , of

course , there would have to be de finitions ava ilable for the wave and couple se tups.

3.5 Test Rules

The second e lement of the se tup de finition shown in figure 4 is ca lled the test rule

for the se tup. These are the rules tha t de termine whe ther a particular group of components

in fact form a given se tup.

Whenever the dancing program needs to know if a group of people are arranged

in a particular se tup, it re fers to the se tup de finition, and a ttempts to isolate the components

of tha t se tup. This may consist of doing nothing, if the desired se tup is composed sole ly of

single dancers, or it may require grouping some of the dancers into sma ller se tups which in

turn compose the desired one . In the man-facing-woman example , nothing would be done .

two couples. If the required sub-se tups cannot be found, then the dancers are not in the

desired se tup.

since MfacingW is made up of single dancers. On the other hand, for quarter-tag, the 

program would look for an instance of wave among the dancers, and would then hunt for

© [jp [u] [u] ’ 
© [c]

F igure 5. Quarter-tag se tup



MDL vector, where they are ava ilable for re ference by the test rules in a consistent manner.

components rea lly do form an instance of the .desired se tup. O therwise , they do not.

The isola ted components

re fer), and

This enables the test rules to re fer to specific parts of the se tup. When theunder test.

se tup is be ing tested for, .S E TUP would consist of s pa ir of DAN G ERS . If theMfacingW

and two couples.

A T E STRULE , the specia l da ta type given objects of tha t use , is made up of a

series of vectors. E ach vector conta ins zero or more MDL forms, which are the conditions

conditions have been structured to simplify backup-and-re try stra tegies when searching for

a se tup. The conditions in the first e lement of the T E STRULE apply only to the first

component listed in the component vector for the S E TUP . The conditions in the second

e lement apply to both of the first two components, and so forth.

//T E STRULE I

on a ll components]

F igure 6. A test rule

- 15 -

se tup have been isolated, they

•. "This
Icondi t ions 
[conditions 
Icondi tions

first 
first 
first

se tup cpttDcnentl
2 components]
3 components]

[condi tions 
J

Once possible components for a

are placed into .S E TUP (to which the test rules may

are placed into a

are arranged in the same order qs the component list for the se tup-de finition

is just a list of se ts of conditions" 
for 
for 
for

The test rules for the desired se tup are then eva lua ted. Jf every test succeeds, then the

to be tested for. A schematic representa tion of a T E STRULE is given in figure 6. The

program were looking for a quarter-tag se tup, .S ETUP would consist of three items: a wave



For MfacingW it doesn’t ma tter which order the dancers appear in, so there are no

conditions la id down for the first person.

The second vector of conditions applies jointly to the first two members of the

component vector. This is where a ll the MfacingW conditions are la id down, since there

are two components to tha t se tup. There are three conditions there:

is true when the dancers are of different sexes, i.e ., one must be ma le and the other fema le .

a lthough which is which makes no difference .

<IN F R O NT? .<1 .S E TUP> <2 .S E TUP» •

and

<IN F R O NT? <2.S E TUP> <! 5E TUP»

are true when each dancer is in front of the other-when they are facing each other.

<N E XTT O? <!.S E TUP> <2 .S E TUP»

will be true if the two dancers are close to each other, i.e ., when there is no room for a third

dancer to be be tween them.

enhance readability, an abbrevia tion was deve loped for "<n 5E TUP>" , which is the MDL

expression for "the nth e lement of .S E TUP" . In the file of ca ll and se tup de finitions used

by the dancing program, the shorthand "fin" is used in place of "<n .S E TUP>" . W ith this.

notation, the de finition for MfacingW would appear as in figure 7.

The test rule in figure 4 makes re ferences to the first and second e lements of 

.S E TUP to ge t informa tion about the dancers it must examine . To shorten de finitions and

-16 -

Re turning briefly to the man-facing-woman case , look a t the test rule in figure 4.

<N==? <Sex <1 .S E TUP» <Sex <2 .S E TUP»>
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;"Two dancers in this se tup"

)

F igure 7. MfaclrigW se tup de finition using $ nota tion

S E TUP

pa irs, are in the MfacingW se tup. To solve this problem, a third piece was added to the

se tup de finition--the search rule . K search rule is a short MDL program which directs the

The se tup-finder section of the dance program makes, severa l things ava ilable to

de finition be ing worked on, and an arbitrary person who may be used

components of the desired se tup; or a MDL F ALS E , indica ting tha t no instance of tha t

se tup conta ining the seed dancer could be found.

The se tup-finder will present successive members of the group of dancers be ing

examined as the "seed" dancer for the se tup, until the search rule finds an instance of the

dancing program in breaking a large group of dancers down into instances of the se tup a t 

hand.

G iven two dancers, it is fa irly simple to te ll -whether or not they are in the above 

se tup. G iven a larger group of dancers, how can one de termine which of the group are , by

as a starting point

0T E STRULE I
(J f
(<N==? <Sex 81> <Sex $2» 
<IN F R0NT? SI S2> � 
<IN F R O NT? S2 S l> 
<N E XTT0? 82 81>

JI

;’No conditions on a single dancer" 
"2 :• -. "D ifferent sexes. " 

" F acing each other"

;"Adjacent"

3.6 F inding Instances of a

//S E TUP [
(DAN C E R DAN C E R]

the search rule-. N vector listing the entire group of dancers be ing examined, the se tup

for the search. The search rule , when eva lua ted re turns e ither a vector conta ining the

se tup. The dancers in tha t instance are removed from further consideration, and are



There are two possibilities a t this point: E ither there are no dancers le ft, or there

the se tup-finder is used to isola te groups of people to dp the ca ll, having dancers le ft over

indica tes tha t not everyone

However, tha t error may be overridden by having the ca ller te ll, only "Those who can" to

do a ca ll, by se tting the TH O S E-WH O-C AN flag. If it is se t, no unusua l action is taken by

the program. Only those dancers in the required se tup will perform the ca ll, however.

F igure 8 shows the MfacingW de finition with a search rule added.

//S E TUP I
(DAN C E R DAN C E R]

//T E STRULE (...)

•. "Search rule "<V E C T0R e l <TRY-ALL»

)

F igure 8. MfacingW de finition with search rules added

This search rule starts with the seed dancer ("e l"). It then invokes the TRY-ALL function.

� TRY-ALL looks a t each of the other dancers in the group. E ach of these others is pa ired

pa ir which mee ts the requirements of the test rule is found, the two. dancers are placed into

a vector, and tha t vector is re turned to the se tup-finder.

. -18-

grouped into a F O RMATIO N for la ter use . This search process continues until each 

ava ilable dancer has been used as the seed once .

can. This will give rise to an error in the dancing program.

with the origina l dancer, and the resulting combina tion is tested with the test rules. If a

/ � Components: 2 dancers"

;"Test rules (same as be fore)"

are some rema ining. Norma lly, a ca ller expects everyone-to perform the ca ll he gives. As
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It is possible for a se tup to be described in terms of other, sma ller se tups. A se tup

consisting of two couples facing each other, whose de finition is shown in figure 9, is a good

example .

#S E TUP I

;"It is made up of two couples"[C O UPLE C O UPLE]

"The search rule .<PR O G

;"Loca l variables for the program"( C PLS C PL1 )

;"P ick a couple to start with"<S E T C PL1 <1 . C PLS»

;"Look a t the other couples one a t a time . "

"If they mee t the"

]

F igure 9. De finition of 2-couples-facing se tup

This se tup is composed of two couples, each of which is in front of the other. The

;"Take this couple , and"
-. "Pa ir it with ’the starting couple . "

3.7 Compound Se tups

"requirements for the se tup, "
;"then"
;"Te ll the program about them. "

<S E T C PLS ;"Break the group into couples."
< FIHD-S E TUP C O UPLE ,S E TUP»

<HAP F  
<> 
^F UN C TIO N((C PL) •

• <S E T S E TUP 
.• ( . C PL1 . C PL ]>

<AND
<V E RIF Y-S E TUP 

.T E ST-RULE S 

.S E TUP>
•ctlAPLE AY E .S E TUP»)

<R E ST . C PLS»>

//T E STRULE (<IN F R O NT? 81 82> 
<IN F R0NT? 82 81> 

]

" E ach couple , must be in front" 
;"of the other. "



here first couples up a ll the dancers in the group.' It then chooses a single couple , and pa irs

it up successive ly with each of the other couples. The first time it finds a pa iring which

sa tisfies the test rule;., it reports tha t pa iring back to the dancing program.

Dancer’s Position Knowledge

A dancer thinks of a se tup as a concrete grouping of dancers. It is possible for the

dancers in a given se tup to act as though the group were indivisible , moving from place to

place while ma inta ining the positiona l re lationship the se tup requires. For these reasons, it

ways tha t one regards a dancer. As a result, there is a specia l da ta type assigned to the

� forma tion, ca lled F O RMATIO N . It resembles the DAN C E R da ta type close ly--it is of the

size , and corresponding information is kept in the same spots. This le tssame

F O RMATIO NS of dancers be manipula ted as easily as single DAN C E Rs can.

There are re la tive ly few differences be tweeen a F O RMATIO N and a DAN C E R ,

most of them following directly from the fact tha t a F O RMATIO N has severa l dancers in

it

• A F O RMATIO N has no sex.
• It does, though, point to the description of the se tup it instantia tes.
• A F O RMATIO N is-not part of any origina l couple .
• A F O RMATIO N does not necessarily have a facing direction, since the 

dancers may be facing different ways.
• To compensa te , a F O RMATIO N probably does have an orienta tion. If 

every dancer in a F O RMATIO N is facing in e ither a certa in direction or

- 20 - '

search rule is a bit more complica ted than be fore , because it now hjis to break the larger 

group of dancers down into couples, and then manipula te those couples. The search rule

3.8 Representing a

is possible to regard a particular instance of a se tup (ca lled a forma tion) in many of the same



A F O RMATIO N which is an instance of the two-people-facing S E TUP is shown 
in figure 10. . .

- 21 -

exactly the opposite way, then the orienta tion of the forma tion is the 
"absolute va lue" of the facing direction; facing direction modulo IS O degrees.

• ’ A F O RMATIO N has a unique number assigned to it, to simplify the 
task of te lling whe ther two forma tions are rea lly the same .

• A F O RMATIO N has members. These are the dancers or forma tions 
which the se tup de finition ca lls for.

//F O RMATIO N [ 2P F

H 

0.0 

//F ALS E !) 

0.0 

0.0

( //DAN C E R

//DAN C E R

! //DAN C E R

. //DAN C E R

0.0

0.0

This F O RMATIO N describes the number 1 man and the number 3 woman, who 
are facing each other. S ince they are facing different ways, the forma tion cannot have a 
facing direction, but does have an orienta tion: a long the 0°-180° line .

During ca lls with more than one person moving, if is often necessary to keep track 
of the sta te of the acting dancers as of the beginning of the ca ll. This is done by crea ting a 
copy of the F O RMATIO N conta ining those dancers, which in turn makes copies of the 
DAN C E RS themse lves. Pointers to the origina l copies are kept in the DAN C E R and 
F O RMATIO N structures, so tha t a fter ca lcula ting some movement based on the copy’s 
da ta , the origina l copy can be changed to actua lly make the move .

"Se tup this instantia tes"

fUnique identifying number"

;" F acing direction: not applicable " 

;"unused"

;"Last turning direction: none . "

;"Last trave lling direction: none . "

!( -.5 0.0 !) fC enter point of formation"

I HALE 1 ... ) "List of components"

[ F EMALE 3 ... JI

[ MALE 1 ... J ;"List of dancers in"

[ F EMALE 3 ... JI ;"the forma tion" 

fhandedness:; not applicable " 

•.'Orienta tion: a long 0-180 axis"

//F O RMATIO N I 2P F ...J " Origina l copy of this da ta . "

)

F igure 10. F O RMATIO N of 2-couplcs-facing
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4.1 The Motions

�

• Moving in a stra ight line is moving

F igure 12. Moving forward

• Curving motion must be
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The Primitive Motions of Square Dancing

D • •
be fore

(1) to face a given direction, or
(2) to turn a given amount to the le ft or right.

(0 to a given spot, or
(2) a given distance in a given direction (e .g.,forward qne step)

(1) around a given center, and
(2) through a given size of arc, and
(3) e ither clockwise or counter-clockwise about the center point.

be fore . a fter

F igure 11. A turn in place of 90° to the right

There are three basic motions which can be demanded of a dancer. These are 
turning, in place , moving in a stra ight line , and moving in an arc. Anything e lse can be 
expressed as linear combina tions of these acts. :

Now, a ca ller doesn't say to a dancer "Turn in place!" , he says things like "Turn a 
quarter turn to your le ft", or "Turn to face the center of the square . " The primitive motions, 
then, need modifica tion. E ach has modifiers appropria te to its characteristics.

• Turning in place can be

�  • • • D
.a fter
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a fter

4.2 Describing Primitive Motions in the Program

#PRII1(,TURN 98.0 J

F igure 14. 90° spot turn request

causes a dancer to be moved to the place where some other person currently is. The 
modifiers in a PRIM arc eva lua ted each time it is applied to a DAN C E R . This permits the 
resulting movement to vary depending on who is be ing moved.

C erta in ca lls such as curlique demand linear motion and body turns a t the same 
time . This combina tion of two primitive movements a t a single time is represented by a 
PRIM which consists of other PRIMs. When the compound PRIM is applied to a 
DAN C E R , it is as though a ll of its constituents were applied to tha t same DAN C E R a t the

A specia l da ta type was crea ted to describe the primitive motions, and to simplify 
the process of moving dancers within the program. It is ca lled PRIM. There are two kinds 
of PRIMs. One describes a single motion, e .g., "Turn in place 9Q° to the le ft. " The other 
describes a linear conbina tion of severa l motions, e .g., "Wa lk forward one step while turning 
90? to your le ft. "

The first sort of PRIM consists of a MDL function (which actua lly moves the 
dancer) and a series of modifiers for the requested action. To move a dancer, one APPLYs 
the PRIM to the DAN C E R(s) to be moved, much as one applies a function to its arguments. 
The modifiers te ll how far the dancer is to be moved, his ending loca tion, or wha tever is 

. appropriate . F igure H shows a PRIM which would turn a dancer in place 90° to his right.

D-
• ••* I

#PRIH[ . O tlO V E TO <Lop <0TH E R» I

F igure 75. PRIM with uneva lua ted modifier

be fore
F igure 13. Moving through a 90° arc

The "TURN" function used in it turns a dancer in place’the specified amount. A . 
positive turning amount turns the dancer to the right, a nega tive amount to the le ft.

Some times, one cannot specify particular directions in advance . The primitive 
motion in figure 15
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same time . Thus, figure 16

ffPRIill

F igure 16. Compound PRIM

moves a dancer forward one step while having him turn one quarter right. The result of 
this move can be seen in figure 17. .

D • • U
be fore a fter

F igure 17. Compound dancer motion

#PR im .DMO V E . F O RURD 1.0 J 
Z/PR1HI .TURN 90.0 ] 

)
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5. De fining C a lls

5.1 The C a ll-De finition Forma t

J
F igure IS . C a ll de finition for Quarter Le ft

5.2 Para lle lism in C a ll De finitions

The primitive motions described above are combined to te ll dancers wha t to do. A 
dancer must a lso know wha t se tups of dancers a ca ll can be done-from, and how the ca ll is 
done from each se tup. These pieces of information are brought toge ther into a single unit, 
the de finition of a ca ll.

. This de finition consists of the two parts: the lega l starting se tup, and a description 
of how. a dancer is to execute the ca ll from there . Where he can start is simple-anywhere . 
Wha t is to be done is a lso simp1e--turn 90° le ftward, in place .

A ca ll de finition consists of pa irings of se tups and motion-descriptions, which say 
in e ffect, " From here you do this" , and " From there you do tha t." The simplest case of this 
is a ca ll which can be done by a dancer standing a lone . For example , the ca ll quarter le ft 
has the dancer turn 90° to his le ft. In the ca ll-de finition language deve loped during this 
project, quarter le ft would be represented as seen in figure 18.

When severa l people are involved in the execution of a ca ll, there arises the 
question of who does wha t. The simplest example of this is the ca ll pass thru. A pass thru 
is done from a se tup of two people facing each other, and consists of each dancer’s moving 

•forward to take the other’s origina l place . Ne ither dancer turns in the process. Its 
de finition is given in figure 19.

This a lso consists of two parts, but the wha t-to-do section is a bit more involved. 
E ach dancer is to perform the action'specified by the motion primitive . The DMO V E T O 
function moves a dancer to a specific spot. Because the dancers are supposed to move a t 
the same time , and since the program rea lly only moves one dancer a t a time , one can’t just 
specify "The other person’s spot" as the place to move to. F igure 20 shows wha t would 
happen if tha t were done . Wha t is rea lly needed is a way of saying, "Move to the other 
person’s origina l spot" , i.e ., the place where the other person was a t the beginning of the 
ca ll. The colon in front of the ”<Loc <O TH E R»" is read as "the origina l" .

There are ca lls which have different dancers doing tota lly different actions

flC ALL ( DAN C ER ;"Se tup to do the ca ll from: a lone dancer"
0D E F N ( j’Thing to do"

•PR1M[ .TURN -90.0 ] ’ ;"Turn 90° le ftward" 
)
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tfC ALL t
2P F

]
]

F igure 19. C a ll de finition for star thru

the starting se tup •

- E D Q

step 1: person I moves to person 2's spot

<D

step 2: person 2 moves'to person l*s spot

end of ca ll

F igure 20. Pass thru performed with wrong de finition

perform need not be equa l. Thus, a star thru would appear- as:

<UHILE (condl actla actlb actlc...)
(cond2 act2a ...)

• • • >
has the people who meet the conditions condl perform acts la , lb, e tc. while those who

fSe tup to start from--two people facing"

#D E F N E ffPRIM I .DHO Y E T O .

:<Loc <O TH E R»]
» �

"Move to"
;"the other gu^’s" 
^origina l spot?

simultaneously. Take for example star thru, which can be done from a man facing a 
woman, and v/hich has each dancer take the other's origina l position, but thas the man turn 
right while doing so, and has the woman turn le ft while moving. We now need to specify 
who does which part of the ca ll, separa ting the men and the women. This is done with a 
construct tha t behaves much like the MDL C O ND does. The specifica tion:

mee t cond2 perform acts 2a , 2b, and so on. The number of actions for each group to
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#C ALL (
tlfacingU

>]]

F igure 21. C a ll de finition of star thru

5.3 Use of C a lls to De fine O ther C a lls

Frequently, a ca ll is de fined as a combina tion of other ca lls. The ca ll pass right is

done from two facing dancers, and consists of a pass thru followed by a quarter right. Its

de finition looks like this:

)

This te lls each dancer to perform the ca ll pass thru, and then to do the ca ll quarter right.

#C ALL [ 2P F
#D E F N I PASS-THRU 

Q UART E R-RIG HT!

<Sex ,D A N C E R >
MALE>

#PR in [f/PR ltl [, DM0V EI0... J ;"Move forward"
//PR ini.TURN 30.8)]) "While turning right. "

;"If you’re fema le , "

0D E F N I <UHILE

(<-

;" Done from a . man facing a woman

{"People are to work in para lle l"
? . . ;"If you’re ma le , "

(<==?
<Sex .DAN C E R>
F E HALE>

#PR1M I/ZPR1H [.D ilO VE T O ... ] -. "Move forward"
#PRIT1I,TURN -30.0]) {"while turning le ft. "
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Many groups of dancers can be performing the same ca ll simultaneously. None of

these groups interact while doing a ca ll-each works independently. The dancing program

simula tes this by having each group do it in succession.- S till, the program must know how

The working-group isola tion problem is easily solved. Indeed, the se tup finding

portion of the dancer

dancers and a se tup, the se tup-finder isola tes a ll instances of the given se tup within tha t

When a ca ll is be ing performed, these groups are made intogroup of people .

F O RMATIO NS , and each is made to execute the ca ll. In this way, the independent working

groups are isola ted, and each performs the ca ll, seemingly in para lle l. F igure 22 shows via

shading how e ight dancers would be divided into working groups to perform a right and

le ft thru. Dancers with similar shadings would work together.

F igure 22. Working groups for R ight and le ft thru

The presence of extraneous dancers crea tes an interesting problem. In theory, it is

possible to do certa in ca lls from a se tup of two people facing each other,’ no ma tter how far

apart the people may be . The only condition imposed is tha t there be nobody be tween

them. If this condition is not imbedded in se tup de finitions, the following situation arises:

to isola te these working groups, as they are ca lled, and the .ca ll and se tup de finitions must 

take cognizance of the fact tha t there are lots of dancers around.

E K3 ©D
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Having the entire square work a t once

was designed specifica lly for this purpose . When given a group of



F igure 23. Incorrect working group for right and le ft thru

If the se tup de finition for two-couples-facing doesn’t test for interference , the program will

a ttempt to have the couples composed of the shaded dancers working toge ther. It will

isola te those dancers, and a ttempt to shoehorn the rema ining four into the se tup. It of

course fa ils miserably.

of dancers, INT E R F E R EN C E? finds the outline of the rectangle conta ining those dancers.

and then looks for other people who impinge on tha t rectangle . If there is nobody in there .

there are no interfering dancers. When this test is included in the de finition of the

two-couples-facing se tup, the program has each adjacent pa ir of facing couples work with

each other, which is the correct thing to do.

- 29 - . . .

Consider the e ight-cha in se tup shown in figure 23, and the ca ll right and le ft thru.

D O D O
D O •

The solution to this problem is the INT E R F E R E N C E? predica te . G iven a group
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. The dancing program was designed with John DeTreville ’s idea of instantaneous .

•As such, it is structured so tha t it is easy to change one face t of thesimula tion in mind.

design without a ffecting other parts. There are severa l areas in which further study and

deve lopment are desirable .

7.1 The R ight-Shoulder Rule

Whenever two dancers are about to collide , convention has it tha t they pass right

dancers pa th, while the dancer is in motion.

7.2 Fudging

Because of the imprecise na ture of square dancing, one physica l arrangement of

dancers can be viewed different ways. Usua lly, the different views require slight

initia l and termina l fudges.

Squared-up-se t fudges are needed to move from a squa .red-up se t into things like

e ight-cha in forma tion. Dancers are norma lly expected to re turn to the ir exact starting spots

on ca lls like pass thru or square thru. From a squared-up se t however, they are expected to

shoulders. S imulating this requires instant-by-instant awareness by one dancer of where

- 30 - . .

Proposed Extension to a Full S imula tion

adjustments in dancer position to make things work out properly. This adjustment process 

is ca lled " Fudging. " There are two kinds of fudges. These are squared-up se t fudges, and

other dancers are . It further requires some sort of process for making adjustments in a



Initia l and termina l fudges are those- adjustments needed to make one ca ll flow into

the next properly. These tend to occur when the first ca ll ends in a se tup which can be

viewed two ways, and the second ca l! takes an unusua l view. For instance , from 3/4 tag, one

dancers must adjust to form the diamonds needed for the diamond circula te .

7.3 Fractions of C a lls

It is possible for a ca ller to ask dancers to do some portion of a ca ll, e .g., "Swing the

fractions 4/5" . To do this, dancers must know where the ca ll is divided into parts. S ince

the de finition language deve loped here conta ins ah the informa tion about how to do a ca ll.

it should be fa irly easy to insert "part-of-ca ll" dividers into the de finitions. The dancing

7.4 T iming

Not a ll movements require the same amount of time to dance . If a simula tion is to

be in pseudo-rea l time , the dancer mode l must have an understanding of timing built into

it. This is a complex mixture of convention and knowing how long a human stride is.

Some movements are de fined to take specific lengths of time , as in grand square , where

situa tions like the outsides’ pa t of spin the windmill, where the timing is de termined by how

far the dancers have to wa lk, and how big an average pace is. There will need to be a way

- 31 - •

rema in close toge ther ra ther than re turning to the ir origina l spots.

program could then be made to understand fractions of ca lls in a stra ight-forward manner.

moving a long each side of the square takes four bea ts. On the other hand, there are

can have the leads quarter right, and a ll diamond circula te . A fter the quarter right, the



For the rest, the dancer mode l willhave to be able to. take pa th lengths and decide how

long it should a llow.

7.5 Termina l Conditions

Some motions are described this way: "Move forward until you form the end of an

ocean wave . " This kind of ending condition means tha t the dancer must look ahead,

extrapola ting the future positions of himse lf and others, to te ll when he should stop.

7.6 As Couples Movements

Some ca lls, such as whee l and dea l are done with groups of dancers acting as fixed

units--in this case , as couples. To do these , the dancing program has to be able to move a

group of dancers, while transla ting the group’s motion back into motion of the individua l

tandem moves, where one dancer is behind another, and the two act as a unit.

7.7 Na tura l Language

F ina lly, there is the question of ge tting a program to dance directly from ca lling, or

a t any ra te , from ca lling transcribed verba tim into machine-readable form. C lark Baker

has begun a study of this, and has made significant headway using simply a thesaurus of

terms and a simple ma tching program. Whe ther tha t is sufficient or not rema ins to be seen.
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of saying tha t an action is to take a pre-de termined length of time , within a ca ll de finition.

dancers. This fea ture is symptoma tic of other kinds of compound-dancer motion, like



1. Specifying Se tups

1.1 Se tup De finition Syntax

A se tup de finition (of type S E TUP) consists of four parts. They are

(1) A listing of the componentsof the se tup; e ither single dancers or other.

previously-defined S E TUPs.

Examples:

[ DAN C ER ] marks a se tup made up of a lone dancer,

( DAN C ER DAN C E R ] for a se tup composed to 2 dancers.

[ C O UPLE C O UPLE ] a se tup made of two couples, and

. [ WAV E C O UPLE C O UPLE ] for a se tup made of a wave and 2 couples.

(2) A se t of testing rules. G iven a MDL V E C T O R of possible S E TUP components, this

se t of rules eva lua tes to T if they mee t the criteria , and to «F ALS E otherwise .

Examples:

. aT E STRULE [ [ <==? <Fdir S l> ,T O-C ALLE R> ] ]

for a single dancer who must be facing the ca ller.

•T E STRULE [  [<==? <Fdir B l> <Fdir S2»]]

for two dancers (or any forma tions with facing directions), with both of them facing

- 33 -

Appendix I - The C a ll De finition Language
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the same way.

•T E STRULE [ D ( <S/O?’S1 52>

for two dancers who must be facing the same'way, and who must be side-by-side .

This is in fact the de finition of a couple .

(3) A se t of seaching rules. This is a MDL F O RM which is eva lua ted by the se tup

finder. It is passed an arbitrary dancer as the first e lement of .A C TIV E S , and is

expected to re turn e ither a V E C T O R of dancers who are in the specified S E TUP ,

or «F ALS E if none can be found.

Example:

• <V E C T O R e l <TRY-ALL>

for a brute-force search for a two-component se tup.

F O RMATIO N has certa in a ttributes, such as handedness, which are not applicable

S E TUP must specify.the rules for de termining them.

<==? <Fdir $l> <Fdir 82» ]]

(4) A description of how certa in fie lds of a resulting F O RMATIO N are to be filled. A

to a dancer. These a ttributes-are not a lways consistently de fined. Hence , each
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Example:

The forma tion-filler for a couple:

Notice tha t the orienta tion of the forma tion will be the same as its facing direction,

since both dancers will be facing the same way.

The forma tion-filler for two couples facing

[ .NAME
<>
<>
<>
.0
•0
<>
<>
<>
<Fdir S l>
.0
(]

]

[ .NAME
<>
<Fd i r 81>
<>
.0
.0
<>
<>
<>
<Fdir S l>
.0
(]

]

;"Name of the se tup: 2C PLF " 
/"Unique id. F ileed by program" 
;" F acing direction: none

• Active? not applicable . "
;"Last turning direction: none"
/"Last trave ling direction: none"
;"Loca tion. . F illed by program. "
"Members. F illed by program. "
"Dancers in se tup. F illed by program. " 
" Orienta tion: F acing dir of e ither dancer’ 

;"Handedness: none "
;" Origina l da ta: filled by program"

;"The name of the se tup (will be C O UPLE)" 
/'Unique id *. F illed in by program. " 
/'F acing direction: E ither will do. " • 
/"Active? Not applicable to F O RMATIO NS" 
/"Last turning direction: none" 
;"Last trave ling direction: none" 
� . "Loca tion. F illed in by program" 

•. "Members. F illed in by program" 
;"Dancers in the se tup. F illed by program" 
" Orienta tion:, same as facing direction here" 

/"Handedness: not applicable " 
/ � Origina l copy of'da ta . F illed by program"
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1.2

A number of da ta are made ava ilable by the dancing program for the use of search

and test rules. They are informa tion about the possible components, information about the

entire group of dancers be ing examined, the seed dancer, and da ta about the se tup to be

looked for. A comple te listing of wha t is ava ilable and where it may be found follows.

(1) A list of the entire group under test (actua lly, a ll |he people who have not ye t been

placed into an instance of the se tup) can be found in .P E O PLE

candida tes are arranged in the same order as the component specifica tion in the se tup

de finition, to permit rules to re fer to specific portions .of a se tup.

(3).The seed dancer is kept as the first e lement of .A C TIV E S .

(4) The test rules for the se tup a t hand are kept in .T E ST-RULE S for re ference . The

example of this use is shown in the de finition for the two-couples-facing se tup.

In addition, the source listing in Appendix HI shows many utility MDL functions

which may be used to de termine dancer sex, location, and seme of the more common

re la tionships, such as one dancer be ing in front of another.

side-by-side .
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Information Ava ilable to Test and Search. Rules

or .two dancers be ing

search rules can find them there , for use in checking parts of a se tup as it goes. An

(2) .S E TUP conta ins a vector of potentia l components for’ the se tup under test. These
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2. De fining C a lls

2.1 Basic Syntax

A ca ll de finition (da ta type C ALL) consists of two parts, a se tup specifica tion te lling

where the ca ll can be done from, and a description (da ta type D E F N) of how the ca ll is

done from there . Conceptua lly, there could be severa l such pa irs, but in the current

object of type

S E TUP , or an AT OM which is the name of some pre-defined S E TUP .

e ither MDL F O RMs to be eva lua ted, PRIMs to.be applied.to every dancer, or AT OMs

be free ly intermixed.

There are two se lection constructs, named WHILE and S ELE C T . S ELE C T is

used when only certa in people are to do some thing, as in "Do a partner trade and just the

independently a t the same time . The .syntax is

<UHILE

(condn actn actn actn...)>

When viewed from the standpoint of a single dancer, this is an n-way branch: If

(condl act act act act 
(cond2 act2 act2 act2.

.}
)

which are the names of ca lls to be performed. The three types can

implementa tion, only one is a llowed for. The se tup specifica tion is e ither an

men roll". This would be specified using the sequence ,

WHILE is a more powerful construct, a llowing different people to be acting

The ca ll description, the D E F N . is just a MDL V E C T O R of things to be done .

PARTN E R-TRAD E ;" C a ll name--everyone does it" 
<S ELE C T <NALE? .DAN C E R> R OLL? "Just the men roll"



rest of tha t list, and stops. If he does not mee t condl, he then examines cond2; If he mee ts

cond2, he performs act2a , act2b, e tc. If he fa ils cond2, he tries cond3, and so on down to

further tests in tha t WHILE clause . The e ffect of this is to make the clause mean, "You do

this, while he does tha t, and they do the other thing". Nobody is doing more than one of

those a t once .

2.2 Primitive Motion Functions Ava ilable

There are severa l MD E functions which implement the primitive motions, and

whic may be invoked in PRJMs:

requires a uvector conta ining the loca tion to move to as an x-y pa ir. Examples of loca tions

may be seen in the dancer de finitions in Appendix III.

Example:

•PRIME .DMO V E T O ![ 0.0 0.0 !] ] • *

would move a dancer to loca tion (0,0), which is the center of the se t.

•PRIME .DMO V E T O ![.-5 -1.5 I] ]

would move a dancer to the number-1 man’s home position.

• DMO V E moves a dancer in a stra ight line some distance in some direction re la tive to

condn. If he doesn’t mee t tha t, he does nothing.

Once a dancer has me t one se t of criteria , he is excluded from consideration for any

-38-

the dancer mee ts the criteria se t by condl, he performs wha tever acts are specified by the

• DMO V E T O moves a dancer to a specific loca tion, moving in a stra ight line . It
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his current facing direction.

Example:

•PRIME .DMO V E . F O RWRD 2.0 ]

•PRIME ,DMO V E 90.0 1.0 ]

has a dancer slide to his right (without turning) one spot, and

•PRIME ,DMO VE 180.0 1.0 ]

has a dancer take a step backward.

• TURN causes a dancer to turn in place . A positive turning amount turns the dancer

to the right, while a nega tive amount causes a le ftward turn.

Example:

•PRIM[.TURN 90.0]

causes a dancer to turn 90° to the right, and

•PRIME .TURN -45.0 )

causes the dancer to turn 45° to the le ft.

• F A C E is a function which turns a dancer to face a given direction, in such a way tha t

he turns the sma llest amount possible .

Example:

Assume for these tha t the dancer is facing 0° a t the start of each move .

•PRIME . F A C E 90.0 ]

would turn the dancer 90° to the right.

•PRIME . F A C E 270.0 ]

moves a dancer forward through a distance of 2.0,



-40-

would turn him 90° to the le ft, and

•PRIME . F A C E 180.0 ]

would turn him about. The direction of the turn in this case is not de fined.
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Apj>endix II - . C a ll De finitions ’ Used by the Dancing

Program

--C all and Setup De l inition D ictionary—

I" Definition syntax:

. fiT O H

fiT OII
/C ALL (

J

C O UPLE

<C O N O

2C PLF

r- 
r

/S E TUP (...) 
/D E FN t...) 
/S E TUP (...) 
/D E F N (...)

j"Two couples facing*
/S E TUP( (C O UPLE C O UPLE)

/T E STRULE (() (<1N F R O NT? $1 $2> <IN F R O NT? $2 $1> ’
<N0T INT E R F E R E N C E? .S E TUP xO TH ERS .S E TUP . O AN C E RS»>))

<PR O G (G R O UPS S ETUP C PLS C PU)

I name of the ca ll
;a se tup It can be done Iron
(and the corresponding de finition 
^aother possible se tup
jand Its corresponding rules

t.NR flE
<>
<Fdir Jl>
<>
.8
.6
<>
<>
<>
<Fdir S l>
.8
()))

;*A couple , i.e ., 2 dancers adjacent, side-by-side , facing the same nay* 
/S E TUP( (DAN C E R DAN C E R) /T E STRULE tO (<N EXTT O? SI $2> <S/0? $1 S2>

<=? <Fdir $1> <Fdir S2»))
(<LIN E8? 61> .<TRY xltYHALF e l»)
(<L(N E4? e l>

<TRY <HYHALF e(»)
(<C0L8? e l> <E RR O R PUNT E R O O*-E RR O RS*)
(ELS E ( e l <TRY-RLL>))>

; name of the se tup
/S E TUP( vector of member se tups 

testrule 
search rule 
forma tion-fi11ing Instructions 

)
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2P F

to <> <>

PASS-THRU

]

TRAD E

/C ALL!

RLT
/C RLL(

RIC HT-PULL-BY ;"R ight-pul I—by"

,’Trade—from 2 people side by side ,, each moves forward In a' 
semi-circle to the other’s spot."

/S E TUP ( (DAN C E R DAN C E R)
/T ESTRULE(t) (<S/0’ SI S2>))
<V E CT0R e l <TRY-RLL»
t.NRriE <> <> <> .8 .8 <D C E NT E R .S E T‘JP> <> <> <Fdlr $1> .8 t  J J J

/D fF N t /PR ltH .D CIR C 1.8 180.8 :<D C E NT E R .S E TUP*) 1)

j’Pass thru — from two people facing, each moves to the other’s spot.* 
/C RLL( 2PF

/D E F N ( /PRINT ,D f10V E T0 :<Loc <0TH ER»)
J

(.NAME
<>
<>
<>
.6
.8
<>
<>
<>
<Fdir S l>
.8
(1) ]

j"R ight and le ft thru"
2C PLF • ;"Done . from two couples facing.* 
/D E F N[RIC HT-PULL-BY C O URT E SY-TURN] J

;*Two dancers facing each other. "
/S E TUP! (DAN C E R DRN C E RJ

/T ESTRULE (() (<IN F R0NT? SI $2> <1N F R C NT? $2 S l>
<N0T <1NTE R F E R E NC E? .S E TUP <O TH E RS .S E TUP .DAN C E RS»>J]

<V E C T0R €1 <TRY-RLL»
<> .8 .8 o <> <> <Fdlr S l> .8 (HI �

/F UN C TIO N((C PL)
<S ET S E TUP (. C PU . C PL]>
<AN0 <V E RIF Y-S E TUP .T E ST-RULE S .S E TUP>

<NAPLE RV E .S E TUP»)
<R EST . C PLS»>

<S ET C PLS <FIND-SE TUP C O UPLE .P E0PLE»
<S E T C PL1 <1 . C P l S» 
<HAP F o

ItfacIngU ;"Lite two peple facing, but sexes bust be different.*
/S E TUP t (DAN C E R DAN C E R)

/T E STRULE(() («N=» <Sex S l> <Sex S2» <IN F R0NT? SI $2>
<IN F R0NT? S2 $1>
<N0T .INTE R F E R E N C E? .S ETUP <DTH E RS .S E TUP .D F iN C E RS>»D

<V E C T0R e l <TRY-ALL>> j"Brute force search technique*
(<> <> o <> .8 .6 <> o <> <Fdlr $1> .8 C l]]
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/C RLL(

C URLIC U E

j T C RLLC

C O URT E SY-TURN
Z C RLLt

STRR-THRU
#C RLL(

2P F
/D E F N t #PR jnE ,DH0V E T0 «<Loc <0TH E R») )J

UUO HAN?, 
jpR int

{"Star thru, 
tlfacingll 
/D E F N[<UHILE

{’Courtesy turn for use in RLT—belle forward, beau backs up* 
C O UPLE �  '
#D E F N (<UHILE (:<B E R'J? .DAN C E R , ’

#PRIH E , O CIR C -1.8 188.8 k D C E NTE R .S E TUP ,)) 
(:<B ELLE? .DAN C E R ,

/PRIMt,D C !RC 1.8 188.8 :<D C E NTE R .S ETUP ,)),))

/PR lflt .DH O V E
.8
< �  .5 </ :<DIST .DAN C E R <O TH E R» 2») 

fPRJflt .TURN -276.8))),))

like pass thru, but man quarters right, woman le ft*
;"Hust be done from a man facing a woman*

(<==? <Sex .DAN C ER , HALE ,
rPR int iPR int.DnovE

.8
< �  .5 </ :<DISf .DAN C E R-<O TH E R» 2»)

fPR int.TURN 90.8)))
(<==? <Sex .DAN C E R , F E ttALE , ;

fPRIH l /PRJH t,DR O V E .8
< �  .5 </ :<D1ST .DAN C E R <O TH E R» 2»)

fPRIH t.TURN -98.8))),))

j’Curlique—man and woman facing, join right hands man goes around, 
turning 1/4 right, woman goes under turn.ing 3/4 right to end on . 
each other’s spots.’

H facingU
/D E F Nt <UHILE (<HAN?>

JPRIfl I /PR int.DH OY E
.8
< �  .5 </ :<DIST .DAN C E R <O TH E R» 2») 

/PR lHt.TURN 98.8)))
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