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def __init__(self, role, target):

Creates a Interaction between the given Role an d Target, and
adds it to them and to this class's dict of ins tances, silenty
replacing any existing instance this class has for the same
(Role, Target) pair.

NOTE: All Interactions are initially disabled. After creation,
you will have to call setEnabled(True) to enabl e them.

self.__enabled = False
self.__role =role
self.__target = target
roleName = ("a.%s/rl.%s"
% (role.getActor().getObj().getName(), role.getName()))
targetName = target.getObj().getName()
self.__id = "%s/t.%s" % (roleName, targetName)
self.__maps =]
self.__binds =[]
self.__conds =]

# Create callback code for each (Sensor, Region ) pair.
# For each Sensor, require all pivots to fire b efore making the
# call.

for region in target.regions():
regionName = region.getName()
for sensor in role.sensors():




maps = []
conds =]
cmBinds =[] # cond-map binds
mmBinds =[] # map-map binds
pcBinds =[] # pivot-cond binds
prefix = ("%s/rg.%s/s.%s"
% (self.__id, regionName, senso
for pivot in sensor:
pName = pivot.getName()
cName = "%s/p.%s" % (prefix, pName)
ipfspecial.itemnew("cond", cName)
cond = Cond(cName)
cond.set("COND_REGION", regionName)
conds += [cond]

# bind from pivot.xyz to cond.pto

bName = "%s/PC.%s" % (prefix, pName

ipfspecial.itemnew("bind", bName,
"BIND_XYZHPR", ".XYZ",
"BIND_EDITOR_MODIFIED", "<>
"BIND_FUNCTION", "Pivot",
"BIND_FUNCTION_ITEM", "pivo
"BIND_ITEM_MODIFIED", "cond
"BIND_ACTIVE", self.__enabl

bind = Bind(bName)

pcBinds += [bind]

# Step 1. Create a map for each con
mName = cName
ipfspecial.itemnew("map", mName)
map = Map(mName)
map.set("MAP_EXPTYPE", "Multiply")
maps += [map]

# Step 2. Bind one cond to each map
# bind from cond.state to map.float
bName = "%s/CM.%s" % (prefix, pName
ipfspecial.itemnew("bind", bName,
"BIND_EDITOR_MODIFIED", "<>
"BIND_FUNCTION", "Editor",
"BIND_FUNCTION_EDITOR_ITEM"
"cond[%s]" % cName,
"BIND_FUNCTION_ITEM",
"editor[<>COND_STAT
"BIND_ITEM_MODIFIED", "map[
"BIND_ACTIVE", self.__enabl
bind = Bind(bName)
cmBinds += [bind]

# Step 3. Move the LAST cond-map bind t

# float_opl.

cmBinds[-1].set("BIND_EDITOR_MODIFIED",
"<>MAP_FLOAT_OP1")

cmBinds[-1].set("BIND_ITEM_MODIFIED",
"map[%s]" % maps[0].getName())

# Step 4. Bind <>ipfmode.|IPFMODE_FRAME_
# map's float_op2. If we don't include

# IPFMODE_FRAME_PULSE in the equation,
# fire only on initial collision. With

r.getName()))

COND_PTO",
t[%s]" % pName,

[%0s]" % cName,
ed)

_op2
MAP_FLOAT_OP2",
E]",

%s]" % mName,
ed)

o the FIRST map's

PULSE to the last

the callback will
FRAME_PULSE




# included, the callback will keep firi ng on prolonged
# contact, which is what we want.

bName = "%s/FramePulse" % prefix

ipfspecial.itemnew("bind", bName,

"BIND_EDITOR_MODIFIED", "<>MAP_ FLOAT_OP2",
"BIND_FUNCTION", "Editor",
"BIND_FUNCTION_EDITOR_ITEM", "m odes[<>ipfmode]",
"BIND_FUNCTION_ITEM",

"editor[<>IPFMODE_FRAME _PULSE]",
"BIND_ITEM_MODIFIED",

"map[%s]" % maps|[-1].ge tName(),

"BIND_ACTIVE", self.__enabled)
bind = Bind(bName)
self.__binds += [bind]

# Step 5. Add a python map to make the callback.
mName = "%s/PythonMap" % prefix
ipfspecial.itemnew("map", mName)
map = Map(mName)
map.set("MAP_EXPTYPE", "Python")
map.set("MAP_TYPE", "void")
map.set("MAP_CODE",
""" import roles
roles.Interaction.get('%s").perform()"" % self.__i d)
maps += [map]

# Step 6. Bind each map to the next one
i=0

bName = "%s/MM.%i" % (prefix, i)

prev = maps|0]

for m in maps[1:-1]:

# Bind the PREVIOUS map to this map 's FLOAT_OPL1.
bName = "%s/MM.%i" % (prefix, i)
ipfspecial.itemnew("bind", bName,
"BIND_EDITOR_MODIFIED", "<> MAP_FLOAT_OP1",
"BIND_FUNCTION", "Map",
"BIND_FUNCTION_ITEM",

"map[%s]" % prev.ge tName(),
"BIND_ITEM_MODIFIED",

"map[%s]" % m.getNa me(),
"BIND_ACTIVE", self.__enabl ed)

bind = Bind(bName)
mmBinds += [bind]
prev=m

i+=1

# bind from last multiply map to the py thon map's
# EXP_EXE
bName = "%s/ToPythonMap" % prefix
ipfspecial.itemnew("bind", bName,
"BIND_EDITOR_MODIFIED", "<>EXP_ EXE",
"BIND_FUNCTION", "Map",
"BIND_FUNCTION_ITEM",

"map[%s]" % maps|[-2].ge tName(),
"BIND_ITEM_MODIFIED",
"map[%s]" % maps|[-1].ge tName(),

"BIND_ACTIVE", self.__enabled)
bind = Bind(bName)
mmBinds += [bind]




self.__maps += maps
self.__binds += cmBinds + mmBinds + pcB inds
self.__conds += conds

Interaction.__instances[self.__id] = self

role.addInteraction(self)
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# In IPF:
# Create objs to represent your actors and targe ts.
# Create regions to define the boundaries of you r target objs.
# Create pivots to define the sensors of your ac tors' roles.
# Create binds and maps to make sure your region s and pivots stay
# current.

# Add the path where roles.py is located to the sys
import sys
sys.path.append(".")

tem path




# Import the roles framework in IPF
from roles import *

# Create Items for your objs, regions, and pivots
objs = dict()

objs["actorl"] = Obj("actorl")

objs["target1"] = Obj("targetl")

objs["target2"] = Obj("target2")

regions = dict()
regions['targetl"] = Region("target1")
regions["target2"] = Region("target2")

pivots = dict()

pivots[“"actor1/000"] = Pivot("actor1/000")
pivots["actor1/001"] = Pivot("actor1/001")
pivots["actor1/010"] = Pivot("actor1/010")
pivots['actor1/011"] = Pivot("actor1/011")
pivots[“"actor1/100"] = Pivot("actor1/100")
pivots["actor1/101"] = Pivot("actor1/101")
pivots['actor1/110"] = Pivot("actor1/110")
pivots[‘actor1/111"] = Pivot("actor1/111")

# Create Targets

targets = dict()

targets["target1"] = Target(objs["target1"], [regio
targets["target2"] = Target(objs["target2"], [regio
# Create Actors

actors = dict()

actors["actor1"] = Actor(objs["actor1"])

# Derive subclasses of Role that override act(...)

class Pusher(Role):

def __init__(self, name, actor, sensors):
super(Pusher, self).__init__(name, actor, s

def act(self, interaction):
target = interaction.getTarget()
targetObj = target.getObj()

dt = targetObj.get("OBJ_DISPLACEMENT")

actor = self.getActor()
actorObj = actor.getObj()

da = actorObj.get("OBJ_DISPLACEMENT")

d=dt-da
d.z=0.0
dt = dt + d.normalize()

targetObj.go("OBJ_DISPLACEMENT", dt, 0.5)

class Lifter(Role):

def __init__(self, name, actor, sensors):
super(Lifter, self).__init__(name, actor, s

def act(self, interaction):
target = interaction.getTarget()

ns['target1"]])
ns['target2"]])

ensors)

ensors)




targetObj = target.getObj()
dt = targetObj.get("OBJ_DISPLACEMENT")
actor = self.getActor()
actorObj = actor.getObj()
da = actorObj.get("OBJ_DISPLACEMENT")
d=dt-da
ifd.z>0:
dt.z=dt.z+0.1

targetObj.go("OBJ_DISPLACEMENT", dt, 0.

# Create Roles for your Actors

Pusher("pusherl”, actors["actorl"],
Sensor("001", [pivots["actorl/001"]]
Sensor("011", [pivots["actorl/011"]]
Sensor("101", [pivots["actorl/101"]]
Sensor("111", [pivots["actorl/111"]]

— — — —

)

Lifter("lifter1", actors["actorl"], [

Sensor("x0", [
pivots["actor1/001"],
pivots["actor1/011"]

D,

Sensor("x1", [
pivots["actor1/101"],
pivots["actor1/111"]

D,

Sensor("y0", [
pivots["actor1/001"],
pivots[“"actor1/101"]

D,

Sensor("yl", [
pivots['actor1/011"],
pivots["actor1/111"]

D,

D

# Create an Interaction for each Role-Target intera
# enable

Interaction(actors["actor1"]["pusherl"], targets["t
Interaction(actors["actorl"]["lifter2"], targets["t

# Enable your Interactions
for actor in actors.values():
for role in actor.roles():
for interaction in role.interactions():
interaction.setEnabled(True)

5)

ction you want to

argetl"])
arget2")







9 $'($H& 3 (‘#

0 " &9 ! & ) - &
! # # & " " ##
$ ) # 3 & 8

= & 2% A # I#

# ! $ )0 2!

& &9 = # $3
$ &' & # # & & 9
& # Il # ) I &9 I
& # $# I 3) I

$ $$| " = &
I $ I I $ ) - #
[ & 9 $ # !
= $ & = & |

)- 19 ! #)
23 ) 83 #88% " ( #
"(# - ) # o) "
(# 3 +  #*?1G**,
/[ ! ! & " $ $# &

$ ' | # ! $
! 1's @ ) & & ! $
$! ! $ $# # $" # #

' 9 3 $ $ #) $
"B $ $'$ #

‘9% $# )/ | $" " #
$ " $'9$ & $
9) # # $ $






n (I&
I 'g 1#$
s ! '$

( " ] 2:1 ’

;148 !
P 888
" / !

1 )0

$ 20 J 0
I$$ #

;, #



Ly &'
$ $'S & #
- & 1 1 J
Y& $) - #
$ " $"! !
! # &
$ P $"
? ?2&
& $ & )O! & $
& ! " $ 2"
& #"
) g & & 94&
# 8% J 0 & &
2" & -+ ! $ !
JO N &
$"2)K # # $
" ) K $$
! 9& & =
# & g $ %
3% # X $
# 9& # -+)0 $
& # " 9
# $
$ % - !
9 $ ! B! I &' &
"H#$$) - !
$ ! -+ 19 $1$ #
1$ = &
$ ! ! ! )0
"# 3% 9 " 9
'# 9 & # #
& ! # $"
g ' !
$ # #" "%
$ 1%, $ )
- & 8
Wy &
! #" $$ " -+
" )yo I ! I
$" # $ &! $"
"H#$$)- $"
#o -+ & !
) # !
! -+ $" '
I $ & $ & #&
" )0 $ &' $
*HH S+ $& !
o# '& -% -+
$ ! ! &
$ Il & 0 #

)0
roles

_+)_ |

+) 0
12
)0 &

I#

$! &'
Il $!

9

$$

roles $
& 9
) -
$!
" # $$
&

!
#" !

9& #
#
$9 #

9

-+

& 1



# 1
2 # )o!
$ -+ $9
$ !
Ny
" L s
$ "$
$l|
R
g
I & 9#

& 1

& $9 #
' $#
I # B

)_

! 3!
= | !
= g
# $






B) $5.,3)- 4) I" )o !
' " "l 2 $)
0 4/ +  # F B)BW)
) $ A ) 9 ( $ )
) 4) $# ( J 17" # BB)
B EWBDB)
D) cs ) [ OI! &( | #" = #
# ! "&; " " ;o #
") + # - &g 2
%% - .$ .8 - * g
BF WB F)
E) C$ D[ © $ #) \] 5)0 8!
& ) - g, B ) DFWEE)
) Cl# C) I )A /=1 & # # ) +
A M 14 )
) . 4. $# 21 $ !
N *# ' C YFW )
F) . 4o ' # $ $# ) C '/ C
B) DEWE)
) .4 N3 4H1 s B! -
I$ ) 0 7 E)B WBF)
B) . 4) 4 ) 3! $'$ "l
(- _ & $ $#J c '/ C
B)B WB D)
BB) . )8! $# 8 " 'S
$ 9 ) * 4! e B D)DWB)
B) $ 9*$" ) # % . # +" K9 )8
1 1&P 9/ BF)
B) # 5 C )*# 5 # 5) , 8) +' )
* "2 " $ ! $ $# (
S# 3! 1) 17" # ) BD WBEF)
BD) 3.)5 5 ))0 $ " $ 9
# "% ( ) 4/ "+ # B EWE)
BE) 9 ))5° i $# ) + #
& F )BBWB)
B) 4).)8 .%) )) Al# 4)) *$7 , " (
+ " + ) K #
B)
B) # ) # )YK9 ) # ) 3 )53
4)) 49, 4) ' )0 # & $1 o
$ s# ", 9 ) Tt FRCT
) W)
BF) #,)0 " & $#H # $
L $#) c BB ) EW E)
B) , = ) # 9 8 )0 % 1&P 9/
B FF)
) 49 +H55 1)) ) oL 4+
$ " I #$ $# ! # )

" F F)BB WBBDB)



B)

D)

E)

F)

B)

D)

E)

F)

4 )0 # (1! $
$# ) c c B )BFWDE)
4 )8t "o # $ $

)y o+ o+ BD ) BW BB)

) $$ ) 8 ## Y4 K %
K '2 # | BF)

a o)+ # (2
1y *# '0 " B ) B EWBDB)

L 4)) ! $ s 1#$
$) + # - 8/ *
cC ,$ E - *3$" w F)
1 - 11 # 9 1-1. )+ ; 9
)
+ 15 )1 ) * 5H),)C 1 4)+) *$% )
A ) ! $ "9
$# C T & $ 9 ) 47
17" # D )B WBDE)
9 YK ) ! A" 1#$ )
+ # - K9 " %%
-K_F * | BF ))+ 5) W)
#.) 5# )AO ! "1 & 9#HSS (
r $# $ # $8#) -+ )
9:;& Q) ) ) $# *
S $ $ 1
B W)
) ( '& ) 6!
F ) W)

))0 + 1#$ 0 #AS$" #)
#1108 $ / ##
5 *$"! / 0 #

1 "#)
) * 4)) / #  # ) # 1S
* [ )
L)y 5. 1% *) %% ). %)
8 ;! )-$# ! $ rs o
"Ht $ $ (*$ " #
& $2% ! $# 9 )y + £ %
c ' B) W)
$ )KO " 9 & # !
"8 $" &# 9 1)
6/ 2 ” EB )E WEE)
$ K $ )) K %0 & # |
$ # ' & ") +  # C!
) EEWF)
)) *$ 9 )4 Al$ 7 #
. # ) ,&WA 1&P 9/ B)

4)) 9' )/ #$ $ #

$" ) T+ FD )B W
B )
0l A - ) )) $ #

# %" 9 ) 47 17 #



)

D)

DB)

D)

D)

BEB') WB)

8 N)H))/ #&9 I
/" 0 # D)

K 4 *$ K ) JA)¥)
C $0 #& $ !
! *  AS$" 9)
K9 ®»)5 45!P) , ;C
AlS # #
' 14/ D)

KI$C) ')A . 4 $ 5
S # $ 2 "1

$ ™ " 8)
BW D)

Pl ) * )4) # $
* g #& $2% 1

) 4/ 17" #

5 # )K) ,I3)
e &
0 4/ + #

$ "# ¥
$# $
E ) BBBDWBB )

DF

)






< +

0o ™ 218 M "#SH +-
$1 11 1) ! $ $
o+ & 2 _init__(...)

class Actor(__builtin__.object)

Obj & "™ " # Roles )
(
__init__(self, obj)
* Actor #' Obj)
I$$  obj Obj
add(self, role)
#' Role Actor ) - Actor
$ $ " )
I'$ Role.__init_ (...) )
$&'"  ValueError role Actor
getObj(self)
! Obj Actor "
roles(self)

! Actor _ Roles )

class Bind(Item)
ltem )

(

__init__(self, name)

class Cond(ltem)
Item )

(

__init__(self, name)

class Interaction(__builtin___.object)
2 & #' Role
Interaction $ 9 11 -+ !
Role _ act(...) $ & Role _ Sensors

roles

Role &

Target )



Target _ Regions ) K Interaction # !

'3 9 I
1 ( Interactions ) &
setEnabled(True) $)
(
__del__(self)
. Interaction _ $ -+)* # #
& ! Interaction )

__init__(self, role, target)

* Interaction & #' Role Target
$ _ dict " # 2 #
$ Role Target " )
getID(self)
! ## $ 3 Objs
Interaction __Actor Target )
getRole(self)
! Interaction _ Role)
getTarget(self)
! Interaction __ Target )
isEnabled(self)
I & Interaction )K &
Interaction Pl False )

setEnabled(...)

perform(self)

* Interaction _ Role Interaction _ Target )

setEnabled(self, boolean)

Interaction ). # Interaction

$Il 1 9 ! ! > # L}

L # )
1$$  boolean True False

8 (

get(id)

! Interaction & #'-)
$$ id #

$&'"  KeyError ! 2



class Item(__builtin__.object)

+ &™) " # %
) + # $$ ! $$ !
)oO % ! tem ! 2
$ " 2"
3 ) 2% ! Item &
= -+ obj Obj OBJ !
$ ; 'S & -+ $ obj)
(
__init__(self, name)
* Item & #' $)1 Item
& P+ $ 2 )-8
$ # $ -+)
! P $ &(

def Myltem(ltem):

def __init__(self, name):
super(Myltem, self).__init__ (name)

I$$  name #
$&'"  TypeError $ #
$&'' NotimplementedError type(self) == Item
get(self, property)
! ! ‘9 # -+ itemget(...) $
I$$  property #
$&'"  AttributeError #rom #
Item _
getName(self)
! # ! $_ 8 -+)
go(self, property, value, transition, delay=0.0)
-'9 -+ itemgo(...) $ $& g
] ! )
I$$  property #
I$$  value 11& # g
I$$  transition $ &
#' '
I$$  delay "
$&'"  AttributeError #rom #
Item _

listcheck(self, property)
* 90 & g # & # "
Item _ +) 2% Item _ obj




cl

cl

cl

cl

cl

# & OBJ)

$&'"'  AttributeError #+o"" #
ltem _

set(self, property, value=None)

-'9 -+ itemset(...) $ $&
1 ! )
1$3 property #
I$$  value 8
$&'"  AttributeError B #
-$
ass Map(ltem)
Item )
(

__init__(self, name)

ass Obij(Iltem)
Item )

(

__init__(self, name)

ass Pivot(Iltem)
Item )

(

__init__(self, name)

ass Region(ltem)
Item )

(

__init__(self, name)

ass Role(__builtin__.object)
! s " " Actor )
Actor #' Target )
)* ) !

act(interaction) )

#l nwon

Role

&

$$



(

__init__(self, name, actor, sensors)

* & Role & #' $ Sensors #' Actor )
I$3$ name "% #

I$$  actor Actor

1I$$ sensors Sensors

act(self, interaction)

0 Role '! #' Interaction
Actor Target Interaction )
I'$ Interaction.perform(...) )
$ ! Lo $" $ 3
noa 1] ! ] )
$&''  NotimplementedError ! ' $
addInteraction(self, interaction)
#' Role ) - Role
Interaction $ Target " )
I'$ Interaction.__init__(...) )
$&'' ValueError interaction.getRole() ! Role
getActor(self)

! Role _ Actor )

getinteraction(self, target)

! Role _ Interaction #' Target )
$&''  KeyError Role ' Interaction #'
Target
getName(self)
! Role _ $)

getSensor(self, name)
! Role _Sensor & #' $)

$&''  KeyError Role ' Sensor & #' 9%

interactions(self)
! Role _ Interactions )

sensors(self)
! Role _ Sensors )

targets(self)
! Targets & Role Interactions )



class Sensor(__builtin__.object)

;e ! $$! Pivots & ! I"
(
__init__(self, name, pivots)
* Sensor $ " Pivots ) Pivot
pivots > " # ) pivots &
$I| )
1$$  name "% #
I$$  pivots & ! Pivots >len(pivots) >
0
$&" ! pivots _ ! Pivots
$&'"  TypeError pivots $$ _len_(..)
$&'"  TypeError pivots $$ _iter__(...)
$&'"  TypeError pivots $ Pivots
$&'"  ValueError not name.isalnum()
$&'' ValueError len(pivots) < 1
getName(self)
! Sensor _ $)

class Target(__ builtin__.object)

Obj & ™ Role ")
(

__init__(self, obj, regions)

* Target & #' Obj Regions )

I$$  obj Obj

I$$  regions & ! Regions

$&'"' TypeError regions $ Region
getObj(self)

! Obj Target " )

regions(self)
! Target _ Regions







