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4.2.2 0000000

000000000 SATIN O Recognizer 1 00000000 Handragen 0O 0000
Tcl/TkOOOOOOOOOSATINDG JavaO 00000000 O Handragen O SATIN O
ooboooobooooooboooboobboobobooboooboooooobooDOoUDO
00000 JavaOOOOOOOOOOOSATIND JavaOOOOODOODOOOOSATINO
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000Oo000O0o0DOO00DO00Oo0d0bO00ooO0O0oOoO0OooOOooDOo0DOoOUoDOoOoDOO
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oooOoOoooOOooobooOoooooDo
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e NOUIDODOODDOOODOODLOODDOODLOOODDO
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423 0D0O00OO0OO0OOOOOOOOOODOOOO0

ubooogooboboobboobbuoooboboooooobooooboooooooobooo
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000000000 COCOO0O0O000000D00D0O0OUDUOOSATINODDOOOCODDDOD
goboooobooobboobooobbooobooobooobbooobboobobo
god

SATINODOOOOOOODOODOODOOOODOODOOOOODOO RubineRecognizer
OO00000D0U0ODUORubineRecognizer 10000000 OOD0OOOOOOOOOODOODO
gooo

e J0D0OOODDOO FileReader OOODOOODOOOOOOODODO

o FileReader OO DODUODODOODOD GestureSet 0O ODODODOODODOO
000000 RubineClassifier 000000000 0OO0ODO

00O O RubineRecognizer 10 00O U0ODODOODOODOODOODOODOODLOODODOOO

e 10000 ODDOODOODDOO GestureD OO OODOODDOOODOOOD
e RubineClassifier 0 0 0 0 classify satin 0 0 000000000000

e J000DODO((DOOOOL,00)D0OODDODODO
ubboobooboobboobooboobbooboooboa

e JJ00OOODOUODOOO RubineClassifier 0O O0DOOOOOOODOOO

e 10I00IDOODODODODUODUODNRuUbineClassiier 0100 0D0O0ODOODOODOOO
000 classify satin 000 000O00O0O

e JJU00ODODDODOUO(ODODDO,0D)DDDOODODOOO
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O000000ooooOCoOoO000oooDOCO0000ooDOon GestureODOODO
OO00D0C0000D0O0000Gestwre00 0000000000 OO0OOGestureO 00O
gobooobooobooobooobooobooobooobooobobooooboo
gooo

OO00O0OO0ODOO0D0OO0OD0CO0D0DO0ODbOO0O0O0O GestureOODOOODOODOODO
00000 Gesture 0 OOOOOO0OO0DOOOODODOOOOOOODOOOOOOOOO
O000100 Gesture DO OOOO0ODOO0OO0O0DOOOOO0DODOOOOO Gestured O
gobobooobobooboboooobooboooboobobooooooobooobooooobooboo
gobooboobboobooboboobooobobon

gbooboobooboooooo 1b0oboboboboboboo

4.2.5 GestureJOOQOOO0O

00000 GestureDOOOOODOOODOOOOOOOOODOODODOOODOODOODO
OODD000o00D Gesture DO ODOOOOO0OO0DOOOOOO0OODOOOOO Gestured O
O0D0O0D0O0O0DO0O0ODOO0OD0D0ODODOO GestureDOODOODOOOOOOOOOOOO
0000000000 0DO000OD0O00O0O00000DO0000 GestureDOODOODODOO
gbobobobobobobobobooboob

gbobooboboobobooboboobobooboboobobooboboobobooboo
gboboooooboboboboboooooboobooboboboboboobonboo
O0DO00D0O00O00000 GestuwrelOOODOODOOOODOOODOOODODOODOO
o0oo0ooo0oDO0O000DOODCOO00b0DOOO0O0Ob0DOO0OOO0DOOnD Gesture
00000000000 00000D000000 GestureDOOOOOOODOOODOODO
gobbogobooobooobbooobbooobboooboobooboooboboooboo
gobooboobooboobooobooooobobobooboobooon

000000000 000D000000 GestuwreJOODODODOODODDOOODOOODOOO
O000D0GestuwreDOOO0ODOOO0OOODOOOOODOODOOOODOI0DOO0OOO
0000000000000 0O GestureDOOODOOOODOOO
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gboboopoobooboboobboobobooboboobbooboboobobooboo
gboboboboboboboboboboo

e JOUODODODODODLODODODODOD

e NUUOOODODOOODLOODLOOODODLOOOOOO

ubobooobobobobobobobboboboboboooooooboobobobo
goboooobooobooobooobboobboooboboobboooboooboo
gboogobooobobobgooboboooooobobooboooooboboobonDo
gbobooboobbooboobooooon

e J000OOODDDODOOOOOOOOOOUOUOUOOODDOOOOOOOOOOO delete
goobooboobooboooobon

e UIDOUODOODOO delete D OOOODO circled 0000000060000
gooobooobooooo

00000000000 ooooooOonO CreateCircle D000 O0O0QO0QoQooonoQg
DeleteCircle D O OO OO

0000000000 CreateCircled 00O

CreateCircle 000000000000 DOODODOOODOODOOOOO circled0O0O00O
dbo600000000D0O0ODO0ODOOODOODOODODODO search_gesture 0000
0000000000000 000o00o0o0ooo0Dooo0Dooooooooooooonn
0000000000000 TrueO0OOOOO0OD0OO0OOOOODOOOdeleted 000000
0000000 not highest gesture 0 OO0 OOOOO

0000000000000 00000000DO0D000000000Ocreated0 00
0000000000000 000 GestureOODOODO bounds OO OOOO0ODOOOOOOO
O0Gestwre DO O ODOOOOOO

C:CreateCircle() ::= G:Gesture where (
search_gesture("circle", prob >= 0.6) &&
not_highest_gesture("delete")

) {} (
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gs1: 0000000000000

create circle @G.bounds_lu_x@ @G.boudns_lu_y@ @G.bounds_rl_x@ \
0G.bounds_rl_y@
delete {QG@}

0000000000 DeleteCircle0 00O

DeleteCircle 000000000000 OOOOODO highest gesture 000000000
000000000000 “delete” 00D0OOOO0O0O0ODOOOOOCircle000OOOOO
0000000 GestwreUOODOOOOODODDOOOOOO boundsODOOOOOODOOO
000000O0O000DOO00O000ODOO00ODOO00bODOOoDOOOOOgOoDoOOdgdCGirce
oooooooooobo

D:DeleteCircle() ::= G:Gesture, C:Circle where (
highest_gesture("delete") &&
touch(C, G.pattern)
) {3«
delete {@C@ @G@}
)
oot ooooooooouoooooa
O00000oo0oooo0ooO (0 BEIO

5.2 U000

000000000RT4A0 0000000000000 0ODODO000000ODODO0O0O000
gobbogobuooobooobooobboobooobboobboobobooboo
gobooooboooobobooboooboboobooooooobooboooobobooobooo
goboobod
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e HUDUOOUDLODLOUOODODLDOUDLDOLOODLUODLOLDOUOLODLOOLDOODbLODLOOn
obooobooon

e HUDDOODLOUODLOOODLODLOODLOOODLOLOODLOLDOODLOLOODLOLOn
gooooo

e OO ODODODOOOOODODODDODOOOUODLDLODODOOOODLDDOOOOODDOD
oo

gboboboobobooboobooooooooo

e OO ODLOODLOOODODLDODLDODLOODOLOODLOLDOODOLObLOLOOn
obooboooobooboooon

e DD ODOUOO0ODLODLOODLOODLOODLODLDOODLDOODLOODLDOODLDOODOOOn
goog

oooboooboooobobooboboboboobooooobobOobooDooDoooo
000000 CreateCircle 00D ODOO0O00OODODOOODODOO DrawStringd 0000
0000000 CreateEdgeDOODOOO

00000000 CreateCircle 00O

CreateCircle 0000000000000 OOOOODOODOOOOODODOODODOODOO
gobbogobouoobobooobooobbooobooobboobboobbooboo
Ubobo0bOoobDbOo0OD0notexistUOOOOO0OO0O0O0OOO0OO0OO

C:CreateCircle() ::= G:Gesture where (
search_gesture("circle", prob >= 0.6) &&
not_highest_gesture("delete")
not_exist N:Circle where (

in_circle(N, G.beginpos) &&
in_circle(N, G.endpos)
)

) {} (
create circle QG.bounds_lu_x@ @G.bounds_lu_y@ @G.bounds_rl_x@ \

@G.bounds_rl_y@
delete {@G@}

0000000000000 DrawString 0 00O

DrawString0 0000000000 DOOOOODOOOODOOOOODOOOOOOOOO
incircle0000000000O0DOO0OO0OODOOOOOOODDODOOOO search_string
goboobogobbooboobooobuooboobobooboooboon
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1  D:DrawString() G:Gesture C:Circle where (

2 in_circle(C, G.beginpos) &&

3 in_circle(C, G.endpos) &&

4 not_highest_gesture("delete")

5 ) {3} (

6 set string [search_string]

7 create text @C.mid_x@ @C.mid_y@ -text $string
8

9

delete {0G@}

000000000000000 AppendString 000

AppendString0 00000000000 COOOOOOOOODODODODOOOOOOOO
goboooobooobooobobooobboobooobooooboooooooobooo
goboboboboooboooooooboboboboboobooboooboobobobOobo
OO0O0O00DO0o0O0O00DOoOobO0o0DOoOnD alterdoboOonooOonO

1  A:AppendString() ::= G:Gesture, N:Node where (

2 in_circle(C, G.beginpos) &&

3 in_circle(C, G.endpos) &&

4 not_highest_gesture("delete")

5 ) {3 (

6 set val @N.value@

7 set string [search_string]

8 alter ON.value@ $val$string

9 alter [lindex @N.children@ 1] text ON.value@
10 delete {@G@}

000000000 DrawEdge 00O

DrawEdge DO 0O 0000000000 edgeOD0ODOODOOO60O000O000O0O0OODO
gobbooobuoobooobuooobooooboooboboooboooboooboo
gobo0oboobboobiodbl existDOOOOOO0OO0OOOO

C:CreateEdge() ::= G:Gesture where (
search_gesture("edge", prob >= 0.6) &&
not_highest_gesture("delete")

exist N1:Circle, N2:circle where (

1

2

3

4

5 in_circle(N1, G.beginpos) &&
6 in_circle(N2, G.endpos)

7

8

) {3 (
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1 O

052 000000000000000000

Fila Bdit Mode Graphics Bule Parse Information Help File Edit Mods Graphics Bule Parse Information Help

2©®“@®

Us3: 0000b0ooboooonoon

9 create line @N1.mid_x@ @ON1.mid_y@ @N2.mid_x@ @N2.mid_y@ -arrow last
10 delete {0G@}

1 )

0000000000000 000000000O0000000oD0OO0o0OoOOO0oO (O
E2)000000000000000000000O000OO0O0O000 (0B3)O

53 UUOOUOOODbDOODbOOOOO

Handragen OO0 D000 0OO00O00OO0DOOODOOOOOOODOODOOOOOODOO

0000000000 00000000D000 Pegasus[I700 0000200000000
gobod20b000b0bo0oboobbooboooon
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U054 00000000020000000000D0

5.3.1 200000000000

200000b0oDobooobo0obUo 20bbo0obo0obOoobOobDbOobOoobOoD20
0000000000000 Oo0ooooooOoO (0 BE4AD

gbobooobobooboobobooboobo20b0b0ooboobooboonoobooboonog
goood

e 000000000000 00 (0000D0O000000000 parallel0000
ooo)

e parallel OO DOOOOOOODOOOOOODOOOOO 20000000

e JOUODUODOUDODO parallel OO DUOODODODODODODODO

0000000 parallelOODODOO0OODOOOO0OODOOGestured 0000 pattern OO
do0bOoooooooooooon

O00O0Oparallel 00000000000 DOODOODOODOOODOODOODODOODOODOO
000000000000 DO00000oD0DO0o0DO0000DO000D0LIne0DO0OoGOO
start 0 endd 000 Gesture 00O 00O bounds OO O ODOOO0DOOOOOOOOODODOO
000000000000 000000000£0 intersect_rect_and_ lined 000 O

0000000000 bO0oD0O00bOobO0o0obO0bOO020000b00000O0OoO0ooOooag
0000000000000 00D000000000Gesture0 0000 boundsOOO OO
0000000000000 00D00d0DOO000o00DoOOoDOd touchOO4OdOO

0000dbOob0o0bOoboOo2000000000000DbO0ODO000bOoO0ooDbOooOag
000000000000 D0O0D0DO00DbOO0000000 paralleldinesO0O0O0O0O0O0O0OO0O
00000000000 ater0O0OOO0QO

20000000000O000O0O00O0O CcMGUODOOOOOOoDoODOOoO

1 ParallellLine() ::= Gl:Gesture, G2:Gesture, G3:Gesture, G4:Gesture,
2 Li:Line, L2:Line where (
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O s5: 000000000 200000000000

search_gesture(Gl, "parallel", prob >= 0.5) &%
search_gesture(G2, "parallel", prob >= 0.5) &&
intersect_rect_and_line(G1l.bounds, L1) &&
intersect_rect_and_line(G2.bounds, L1) &&
intersect_rect_and_line(G3.bounds, L2) &&
intersect_rect_and_line(G4.bounds, L2)
touch(G1, G2) &&
touch(G3, G4)

) {3 A
set parallel_axis [parallel_lines(@L1@, @L2@)]
alter QL2@ start_x [lindex parallel_axis 0]
alter QL2@ start_y [lindex parallel_axis 1]
delete {0G1@ @G2Q@}

5.3.2 200000000DO0O0O0O0OO

200000000000 bOo0bOOoO0bbO 2000000000000 DbO0O0OOO0OOO
20000000000000000DO00O0O0ODOO00 (0 B3O

gobooboooboobooboooboobo2000b00b00b00b0o0booDn
gooboooooad

e 1IJUU0DDOODODUUD (DUUDDDODOOOODUODequals00O0OOODO)
ecquals 0 OOO0DOOOOOOODOOOOOODOODO2000000O

e JIDOOODOODequalsD DO OOOOOODOOOOOODODO
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O000000equalsO0D0O000OO0DOOOODODOOGestured 0000 pattern OO
gooad

equals 000 0000O0O0OOOOODOOOOODOODOOO20000000000000
0000d0obOo00o0bOO000bO00o0bOo0o0oo0bOo0o00bOOOo0obOoooooboOooooa
000000000000 D00D0LIne0dOD0O0O startOend 00000 Gesture DO OO0
bounds 000000000000 DOOO0OOOOODOOOOOODN intersect_rect_and_line O
0000 touchOOOODO

Oo0o0ooooooooooo200000000000000000000 equal_lines
000000oooDoooOoOoo00oooog alter0OO0ooOOoOQ

20000000000O000O000DO0O CcMGUODOOOOOOooODOOoO

1 Equalline() ::= Gl:Gesture, G2:Gesture, G3:Gesture, G4:Gesture,
2 Li:Line, L2:Line where (

3 search_gesture(Gl, "equals", prob >= 0.5) &&

4 search_gesture(G2, "equals", prob >= 0.5) &&

5 intersect_rect_and_line(G1l.bounds, L1) &&

6 intersect_rect_and_line(G2.bounds, L1) &&

7 intersect_rect_and_line(G3.bounds, L2) &&

8 intersect_rect_and_line(G4.bounds, L2)

9 touch(G1l, G2) &&

10 touch(G3, G4)

1) A

12 set equals_axis [equal_lines(@L1@, QL2@)]
13 alter @L2@ start_x [lindex equals_axis 0]
14 alter @L2@ start_y [lindex equals_axis 1]
15 delete {0G1@ @G2@}

6 3
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gbboobogbooboooobgad

C:CreateCircle() ::= G:Gesture where (
search_gesture("circle", prob >= 0.6)
) {} (
create circle QG.bounds_lu_x@ @G.boudns_lu_y@ @G.bounds_rl_x@ \
@G.bounds_rl_y@
delete {QGQ}
)

gooboobooobgooboon
CreateCircle

gooooo

gboboobooboboobooboobbooboobbooboo

ubbogdgbooboboooo
create circle ©0.0.bounds_lu_x@ @0.0.boudns_lu_y@ @0.0.bounds_rl_x@ \
©0.0.bounds_rl_y@
delete {@0.0@}

gooooo

goboobogoobg
search_gesture {string circle} {double 0.6}

googooo

oboobobo0ooboooobo sbobub0obUubtnermal 0000000000
gesture

googooo

0000000000000000000000000000A3 000000

0000000 D0OO0DOO0ODOO0ODOO Handragen OO0 OO0 0O OO Ruled - 0O Save
Production RulesD OO0 0000000000 O0O0OO0ODOOOOOOOOODOODOODOOD
gbobobobobobob

0000000000 000000oooooobooobooodRuled -0 Load Production
RulesDO0OO0OO0OO0ODOOOOODOODOODOODODOODODODLDOODOODODOODO
gbobobobobobobob

A3 ODO0O0O0DOOOOOOO

gooboo0o0o0oooooouooooooooooooooooo

0000000000000 000000D00000d Handragen DO OO0 OO0 Ruled
-0OShow Rule ListO 0D OO0 00000000000 0OODODOODOOOOODOODOOOO
O00D00OCreateCircle0 000000 OO0OOOODO

O00circle000000000DO0O0O0OO0ODOODOONO HandragenOO OO OO OO Ruled
-0 Add Pattern FileO O OO OO OOOO0O0OODOOO0OODOOODOOODOOODOOODOODOOO
O00ODcircle000000000O00OOOODOODOODOO

0000000000000 0o000oo0ooo0oo0oo0oOooDooDoOoDOoDoOooDOoDooDOonDo
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name CrantaCircle
attributes
|2 hd
create circle §0.0 bounds_lu_xf @0.0.bounds_lu_y@ 0.0 bounds rl x@ @0.0.bounds_
1
delet= (§0.08}
action
L= d
search_gestura (string circle} [double 0 6}
constraints
|2 hd
normal exist not_exist all |
gesturd Y
i
& | == |

0 A3: 0000 CreateCirle DO OOOOOOOO
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B.1 Tecl/TkOOODODOO

0000000000000 00000Te/TkODOODOOODOOO

B.1.1 canvas_procs.tcl

proc buttonpressed {x y} {
global prevx prevy
global x_list y_list

set prevx $x
set prevy $y
set x_list $x

set y_list $y

proc buttondragged {canvas x y} {
global prevx prevy
global x_list y_list

# prev point to current point
$canvas create line $prevx $prevy $x $y -width 5 -fill gray -tags

gesture

set prevx $x
set prevy 3y
lappend x_list $x
lappend y_list $y

proc buttonreleased {canvas button x y} {

global x_list y_list
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55
96
o7
58
99
60
61
62
63
64
65
66
67

global HostName Port
global D
global NumOfTokens

set len [llength $x_list]

set str ""

for {set i 1} {$i < $len} {incr i} {
set xx [lindex $x_list $il
set yy [lindex $y_list $i]

append str "$xx,$yy "

# Create socket and send gesture to SATIN
set sock [socket $HostName $Port]

puts $sock $str

flush $sock

# Rename stroke tags

$canvas itemconfigure gesture -tags token_id$NumOfTokens

# Create Gesture token

foreach item [make_gesture_token_list [gets $sock] $button] {
add $item

}

# incremental_parser

close $sock

HESHH R

# bindings for Define window and Test window

proc keybind {penmode} {
if {$penmode} {
set normalbutton 3
set gesturebutton 1
} else {
set normalbutton 1
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101
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104
105
106
107
108

set gesturebutton 3

foreach j {.c .test} {
# select items
$j bind all <Button-$normalbutton> "set curXcn \[set curX %xz\];
set curYcn \[set curY %y\];select_item $j \[$j find withtag current\]"

# select items incrementally
$j bind all <Shift-Button-$normalbutton> "set curXcn \[set curX %x\];
set curYcn \[set curY %y\];select_item_inc $j \[$j find withtag current\]"

# select text
$j bind text <Button-$normalbutton> "change_text $j \
[$j find withtag current\] \%x \%y"

# create items

bind $j <Button-$normalbutton> "start_create_item $j \V%x \%y"
bind $j <Button$normalbutton-Motion> ""

bind $j <ButtonRelease-$normalbutton> ""

# move items selected
$j bind selected <Button$normalbutton-Motion> "move_item_constr5 $j

\%x \%y"

# move items selected
$j bind selected <ButtonRelease-$normalbutton>
"move_item_constr_and_parse $j \%x \%y"

# delete selection incrementally
bind $j <Shift-Button-$gesturebutton> "delete_selection_inc $j"

bind .test <Button-2> {
buttonpressed %x %y

bind .test <Button2-Motion> {
buttondragged .test %x %y
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bind .test <ButtonRelease-2> {
buttonreleased .test "middle" %x %y

bind .test <Button-$gesturebutton> {

global isgesture

buttonpressed %x %y

set isgesture false

bind .test <Button$gesturebutton-Motion> {
global isgesture

buttondragged .test %x %y
if {$isgesture == "false"} {

set isgesture true

# popup mode menu or delete selection
bind .c <ButtonRelease-$gesturebutton> {
if {[.c find withtag selected] !'= {}} {
delete_selection .c
} else {

tk_popup .mbarc.mode.menu [winfo pointerx

}
bind .test <ButtonRelease-$gesturebutton> {
global isgesture

if {$isgesture == "true"} {
buttonreleased .test "right" %x %y
} else {
if {[.test find withtag selected] '= {}} {
delete_selection .test
} else {

.] [winfo pointery .]

tk_popup .mbartest.mode.menu [winfo pointerx .]

[winfo pointery .]
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# clear system messages

bind .ext.mes.x.mes <Double-Button-$normalbutton> {clear_sys_messages}

B.1.2 rule.tcl

proc make_gesture_token_list {pat button} {
global NumOfTokens StartTime GesturePatternList
set id $NumOfTokens

incr id

set token_list []
set tmp_list []

set CurTime [clock clicks -milliseconds]

lappend tmp_list {string type gesture}

lappend tmp_list [list string mousebutton $button]
set attlist [split $pat 7]

foreach i $attlist {
set valuelist [split $i ,]

if {[lindex $valuelist 1] == "result"}
{ # If the list expresses gesture
# Set all pattern
set pat_prob [lindex $valuelist 2]
set GesturePatternList [split $pat_prob &]
}
lappend tmp_list $valuelist

if {[winfo exists .gesturelist]} {
.gesturelist.t delete 0.0 end
foreach i $GesturePatternList {
set ii [split $i =]
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set pat [string range "[lindex $ii 0] "0 9]

set prb [lindex $ii 1]
.gesturelist.t insert end "$pat$prb\n"

lappend tmp_list [list integer time [expr $CurTime-$StartTime]]
lappend token_list $tmp_list

return $token_list

B.1.3 items.tcl

proc delete_gesture_token {time canvas} {
global D NumOfTokens ReallyDeleted StartTime

set curtime [expr [clock clicks -milliseconds]-$StartTimel

# At least more than or equal 1 gesture, call incremental parser
set isgesture O
for {set i 0} {$i < $NumOfTokens} {incr i} {
if {[lsearch $ReallyDeleted $i] == -1} {
if {[sb_var value $D($i.type)] == "gesture"} {
set eventtime [sb_var value $D($i.time)]
if {[expr $curtime-$timex*2] > $eventtimel} {
set isgesture 1

3
if {$isgesture == 1} {

incremental_parser

# Delete other gesture token
for {set i 0} {$i < $NumOfTokens} {incr i} {
if {[1lsearch $ReallyDeleted $i] == -1} {
if {[sb_var value $D($i.type)] == "gesture"} {
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set eventtime [sb_var value $D($i.time)]

if {[expr $curtime-$time*2] > $eventtime} {
delete_token $i 1

after $time delete_gesture_token $time $canvas

B.2 JavaOUOGOGoogQ

OO0 SATINODOOOOOUOOUOOODDOOODOOOJaval0OOOOODOCODODO

B.2.1 SatinRecognizerServer.java

import
import
import
import

import

import
import
import
import
import
import
import
import
import

import

VET:
*

*

* ¥ *

*

java.net.*;

java.io.*;

java.util.*;

java.text.*;

java.

edu.
edu.
edu.
edu.
edu.
edu.
edu.
edu.
edu.

edu.

berkeley.
berkeley.
berkeley.
berkeley.
berkeley.
berkeley.
berkeley.
berkeley.
berkeley.
berkeley.

awt.geom. *;

guir.
guir.
guir.
guir.
guir.
guir.
guir.
guir.
guir.

guir.

1ib.
1ib.
1ib.
1ib.
1ib.
1ib.
1ib.
1ib.
1ib.
1ib.

awt.geom. *;

debugging. *;

gesture. *;

satin.*;

satin.event.*;
satin.objects.*;
satin.recognizer.*;
satin.recognizer.rubine.*;
satin.stroke.*;

satin.interpreter. *;

SATINU Recognizer U DD UOUUUOUOUOOOOOONO
Usage: java SatinRecognizerServer (port)
OoooooboODo 10005

ChangelLog
2003/1/30 DO 0OOOO0OCOOOOOOOOOOOOOOOOO
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25 * 2003/1/21 OOUOODOOODOdetO0DOOOOOOODOO

26 * 2002/11/14 graffiti.gsaO0OO0O0O0O OOODOOO 40000000000
g

27 * 2002/10/4 OOOOO0OO Tl OOOOOODOO

28 * 2002/9/30 OOOODOOUOOOOODOOOOOO

29 * 2002/9/8 ODOUOOUOODOO((@MUUbDUObDObDODOOO)YOODDUODOOD
gobooaoo

30 * gboooobo.800gn

31 * 2002/8/19 Recognizer U U OO UOODOOODOOODOOOD o.o0DOOODOO
gboboobodgboooboboogn

32 * 2002/7/17 ODOOOOOOO

33 */

34 public class SatinRecognizerServer implements SatinConstants {

35 private MultiFileRecognizer rr;

36

37 private static final Debug debug = new Debug(Debug.ON) ;

38 private static final WeakHashMap cache = new WeakHashMap() ;
39 private int port;

40

41 public SatinRecognizerServer(int p) {

42 port = p;

43

44 // Recognizer 1 000

45 rr = new MultiFileRecognizer();

46 // rr = initializeRecognizer("pattern/graphmouse.gsa");
47 // addFile(rr, "pattern/graffiti.gsa");

48

49 // rr = initializeRecognizer ("pattern/graffiti.gsa");
50 // addFile(rr, "pattern/graphmouse.gsa");

51 // addFile(rr, "pattern/calcmouse.gsa");

52 // addFile(rr, "pattern/standard.gsa");

93

54 // rr = initializeRecognizer("pattern/geometry.gsa");
%) }

56

57 public void recognizeStart() {

58 ServerSocket svSocket=null;

59 BufferedReader is;

60 PrintWriter os;

61

62 TimedStroke tstk = new TimedStroke();
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63 Classification c;

64 String result, recognizeresult;

65 double prob;

66

67 try{

68 /00000000000

69 svSocket = new ServerSocket(port);

70 }catch(IOException e){

71 System.err.println( e.getMessage() );

72 System.exit(1);

73 }

74

75 Socket cliSocket = null;

76 try{

77 /0000000000000 00DO0000Oo00DbOoD
78 cliSocket = svSocket.accept();

79 }catch( IOException e ){

80 System.err.println( e.getMessage() );

81 System.exit(1); }

82 try{

83 //00000000000D0OO0

84 is = new BufferedReader( new InputStreamReader
85  ( cliSocket.getInputStream()));

86

87 //00000000000D0O0

88 os = new PrintWriter( new OutputStreamWriter
89  ( cliSocket.getOutputStream()));

90

91 /0000000000000 000O00OoOo0o
92 String a = is.readLine();

93 final String patternstr = new String("patternfile");
94

95 // System.out.println("/" + a + "/");

96 // 0000000000

97 if (a.equals("exit")) {

98 System.exit (0);

99 } else if (a.equals("OK")) {

100 cliSocket.close();

101 svSocket.close();

102 return;

103 } else if (a.startsWith(patternstr)) {
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104 String patfilename = a.substring(patternstr.length() + 1);

105 addFile(rr, patfilename);

106 cliSocket.close();

107 svSocket.close();

108 return;

109 }

110

111 StringTokenizer st = new StringTokenizer(a);

112 while (st.hasMoreTokens()) {

113 StringTokenizer cst = new StringTokenizer(st.nextToken(), ",");

114 double dx, dy;

115

116 dx = Double.parseDouble(cst.nextToken()) ;

117 dy = Double.parseDouble(cst.nextToken());

118 // System.out.println("x =" +dx + "y =" + dy);

119 tstk.addPoint (dx, dy);

120 by

121

122 //0000000000000000

123 ¢ = rr.classify(tstk);

124 prob = Double.parseDouble(c.getFirstValue().toString()); // O
oooo

125

126 // 000o0.800000000000DOOOOO

127 if (prob >= 0.1) {

128 recognizeresult = (String)c.getFirstKey();

129 recognizeresult = recognizeresult.trim();

130 }

131 else {

132 recognizeresult = "Failed analization";

133 }

134

135 printResult(c);

136 result = analizeStroke(tstk, c);

137

138 os.println(result);

139 os.flush();

140 //000000000000000DOD0O00

141 is.close();

142 os.close();

143 cliSocket.close();
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svSocket.close();
}catch( IOException e ){
e.printStackTrace();

public static void main( String[] args ){
SatinRecognizerServer srs;

int tmpport;

// 00000000
// 000000
tmpport = 10005;
if (args.length == 1) {
tmpport = Integer.parselnt(args[0]);

srs = new SatinRecognizerServer (tmpport) ;

while (true) {
srs.recognizeStart();

private MultiFileRecognizer initializeRecognizer(String str)

MultiFileRecognizer recognizer = null;
System.out.println("Initializing Recognizer...");

//// 0. Check the cache first.

recognizer = (MultiFileRecognizer) cache.get(str);

if (recognizer != null) {
System.out.println("Done.");

return (recognizer);

//// 1. Boundary case.

if (str.equals("")) {
recognizer = new MultiFileRecognizer();
cache.put(str, recognizer) ;

System.out.println("Done.");
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return (recognizer);

//// 2. Try to retrieve from disk.
try {
String strFileName

str;

FileInputStream fistream new FileInputStream(strFileName) ;

Reader rdr new InputStreamReader(fistream);
//// 2.1. Create the MultiFileRecognizer.
recognizer = new MultiFileRecognizer (rdr);
cache.put(str, recognizer);
System.out.println("Done.");
return (recognizer);
}
catch (Exception e) {
debug.println(e);

//// 3. Otherwise, retrieve from the network.

try {
//// 3.1. Get the properties for where Rubine’s data is.
String strURL;
URL url;
InputStream istream;
Reader rdr;
strURL = str;

url new URL(strURL);

//// 3.2. Start up a Reader opening the file with
//// the Rubine data set.

istream = url.openStream();

rdr = new InputStreamReader (istream);

//// 3.3. Create the MultiFileRecognizer.
recognizer = new MultiFileRecognizer(rdr);
cache.put(str, recognizer) ;

System.out.println("Done.");

48



226 return (recognizer);

227 b

228 catch (FileNotFoundException e) {

229 debug.println(e);

230 debug.println("Initialization Error - using empty

231  Rubine Recognizer");

232 recognizer = new MultiFileRecognizer() ;

233 b

234 catch (ParseException e) {

235 debug.println(e);

236 debug.println("Bad Rubine data file.");

237 debug.println("Initialization Error - using empty
238  Rubine Recognizer");

239 recognizer = new MultiFileRecognizer() ;

240 }

241 catch (TrainingException e) {

242 debug.println(e);

243 debug.println("Error in Rubine Recognizer processing data file.");
244 debug.println("Initialization Error - using empty

245  Rubine Recognizer");

246 recognizer = new MultiFileRecognizer() ;

247 by

248 catch (IOException e) {

249 debug.println(e);

250 debug.println("Initialization Error - using empty

251  Rubine Recognizer");

252 recognizer = new MultiFileRecognizer() ;

253 b

254

255 System.out.println("Done.");

256 return (recognizer) ;

257 X

258

259 private void addFile(MultiFileRecognizer rr, String str) {
260 System.out.println("Adding File " + str + "...");
261

262 //// 0. Check the cache first.

263 //// 1. Boundary case.

264 if (str.equals("")) {

265 System.out.println("Done.");

266 return;
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//// 2. Try to retrieve from disk.
try {

}

String strFileName str;

FileInputStream fistream new FileInputStream(strFileName) ;

Reader rdr new InputStreamReader(fistream);
//// 2.1. Create the MultiFileRecognizer.

rr.addFile(rdr);

cache.put(str, rr);

System.out.println("Done.");

catch (Exception e) {

debug.println(e);

//// 3. Otherwise, retrieve from the network.
try {

}

//// 3.1. Get the properties for where Rubine’s data is.
String strURL;

URL url;

InputStream istream;

Reader rdr;

strURL = str;

url = new URL(strURL);

//// 3.2. Start up a Reader opening the file with
//// the Rubine data set.
istream = url.openStream() ;

rdr = new InputStreamReader (istream) ;

//// 3.3. Create the MultiFileRecognizer.
rr.addFile(xrdr);
cache.put(str, rr);

System.out.println("Done.");

catch (FileNotFoundException e) {
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Rubine

Rubine

Rubine

Rubine

/*%
*
*/

pub

debug.println(e);
debug.println("Initialization Error - using empty
Recognizer");
X
catch (ParseException e) {
debug.println(e);
debug.println("Bad Rubine data file.");
debug.println("Initialization Error - using empty
Recognizer");
X
catch (TrainingException e) {
debug.println(e);
debug.println("Error in Rubine Recognizer processing data file.");
debug.println("Initialization Error - using empty
Recognizer");
b
catch (IOException e) {
debug.println(e);
debug.println("Initialization Error - using empty
Recognizer");

}

System.out.println("Done.");

Recognizer U O UOUODOO0OOOODOOODOOODOOODOOODOOODO

lic String analizeStroke(TimedStroke stk, Classification cls) {
Rectangle2D bounds = stk.getBounds2D();

(int) (bounds.getX() + bounds.getWidth()),
(int) (bounds.getY() + bounds.getHeight());

int length = (int)stk.getLength2D(COORD_ABS);

Point2D beginpos = stk.getStartPoint2D(COORD_ABS) ;

Point2D endpos = stk.getEndPoint2D(COORD_ABS) ;

int boundrl_x

boundrl_y

// 000000000000

StringBuffer sbstr = new StringBuffer();
boolean isFirst = true;

DecimalFormat dec = new DecimalFormat();

dec.setMaximumFractionDigits(3);
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349

350 /*

351 * 00000 c1sO0000000D000000

352 *» 0000D000DOOO00o0OOO

353 * 0000000DOOO000DCOOOOO0O0O0ODOOObDObOOOObDDLoO
oooo

354 *» 00000000 DO000O0ODO0O0OO0ODO sAaeTINODODOODOOOOO
ooooo0ooOoO0bOoOoOoOoOoobboOooboooo

355 *

356 *» 0000000 @OoH)booooooo 400000000 OObD (BO
oooogoo)

357 */

358 while (!cls.isEmpty()) {

359 String key;

360

361 if (!isFirst) {

362 sbstr.append("&") ;

363 }

364 key = cls.getFirstKey().toString();

365 if (key.equals("dot")) {

366 cls.remove(cls.getFirstKey());

367 continue;

368 }

369 sbstr.append (key) ;

370 sbstr.append("=");

371 sbstr.append(dec.format(cls.getFirstValue()));

372 cls.remove(cls.getFirstKey());

373 isFirst = false;

374 }

375

376 return new String("string,result," + sbstr.toString() +

377 "?point,lu," + bounds.getX() + " " + bounds.getY() +

378 "?integer,lu_x," + bounds.getX() +

379 "?integer,lu_y," + bounds.getY() +

380 "?point,rl," + boundrl_x + " " + boundrl_y +

381 "?integer,rl_x," + boundrl_x +

382 "?integer,rl_y," + boundrl_y +

383 "?integer,length," + length +

384 "?point,beginpos," + beginpos.getX()

385 + " " + beginpos.getY() +

386 "?integer,beginpos_x," + beginpos.getX() +
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/**

*

*/

"?integer,beginpos_y,"
"?point,endpos," + endp
+ " " + endpos.getY() +
"?integer,endpos_x," +

"?integer,endpos_y," +

goooooooo@obon)

+ beginpos.getY() +
os.getX()

endpos.getX() +
endpos.getY());

public void printResult(Classification classification) {

System.out.println(classification);
System.out.println();

B.2.2 MultiFileClassifier.java

//// See bottom of source code for software license

import
import
import

import

import

public

java.util.*;
edu.berkeley.guir.lib.gesture. *;
edu.berkeley.guir.lib.gesture.util. *;

java.io.PrintStream;

edu.berkeley.guir.lib.collection.*;

class MultiFileClassifier

extends Classifier {

//==
//==

priv
publ

= CONSTANTS
ate static final double EPSILON = 1E-6;
ic static final String DOT = "dot";

// for singular matrix check
// the name of a dot stroke

=  CONSTANTS
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33
o4
95
96
o7
o8
99
60
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/ /===

//=== NONLOCAL VARIABLES

boolean flagTrained = false;

//=== NONLOCAL VARIABLES
/ /===

//

//===  CONSTRUCTORS

public MultiFileClassifier() {

super (null) ;

/*%
* Does not automatically train.
*/
public MultiFileClassifier(GestureSet gs) {

super(gs) ;
}
//===  CONSTRUCTORS
//
//===
//=== CLASSIFICATION METHODS =
VETS

* An internal version of classify for use with Satin.

* I know that copying and pasting code is generally a bad practice, but

* it will take a significant amount of work to unify and separate the two.
*/

public SortedValueNumMap classify_satin(Gesture gesture)
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throws Exception {

//// 1. Make sure recognizer is trained.
if (flagTrained == false) {
flagTrained = true;

train();

//// This map contains the name of objects recognized
//// as well as the raw values. The values will be scaled
//// to percentages by the RubineRecognizer wrapper.
SortedValueNumMap map = new SortedValueNumMap() ;

map.setAscending(false) ;

//// 2. Not trained, no data, so fail.
if ((gestureSet == null) || (gestureSet.size() == 0)) {

return null;

List enabledCategories = gestureSet.getEnabledCategories();

//// 3. Check for dot first.
if (gesture.size() == 1) {
if (dotCategory == null) {
map.put(DOT, 1.0);
return (map);
}
for (Iterator iter = enabledCategories.iterator(); iter.hasNext();) {
GestureCategory gestureCategory = (GestureCategory) iter.next();
if (gestureCategory == dotCategory)
map.put (gestureCategory.getName(), 1.0);
return (map);
}
map.put (DOT, 1.0);

return (map);

//// 4. Compute discriminant. Higher disc -> higher probability that
/177 it’s the right category.
int numCategories = enabledCategories.size();

double discl[] = new double[numCategories];
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106

107 for (int catIndex = 0; catIndex < numCategories; catIndex++) {

108 double sum = weights[catIndex] [0];

109 for (int featureNum = 0; featureNum < featureClasses.length;

110 featureNum++) {
111 Feature feature =

112 FeatureFactory.getFeature(featureClasses[featureNum], gesture);
113 sum += weights[catIndex] [featureNum+1] * feature.getValue();

114 }

115 disc[catIndex] = sum;

116 }

117

118 int bestGC = -1;

119 int i = 0;

120 double denom;

121

122 //// Calculate accuracies.

123 FeatureVector fv = new FeatureVector(gesture);

124 for (Iterator iter = enabledCategories.iterator(); iter.hasNext(); i++) {
125 GestureCategory category = (GestureCategory) iter.next();

126 if (!category.isDot()) {

127 denom = calculateAccuracy(disc, i);

128

129 map . put (category.getName (),

130 MahalanobisDistance(fv.getValues(), meanFeatureValues[i]));
131 +

132 }

133

134 return map;

135

136 } // of method

137

138

139

140

141

142 = e

143

144 /%%

145 * Q@param disc is the array of dicriminants.

146 * Qparam j is the entry in disc whose accuracy we want
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*/
protected double calculateAccuracy(double[] disc, int j) {

double denom = 0;

for (int i = 0; i < disc.length; i++) {
// quick check to avoid computing negligible term
double d = disc[i] - disc[j];
if (d > -7.0) {

denom += Math.exp(d);

}

return (denom) ;
} // of method

//===  CLASSIFICATION METHODS =

//

//

/*
Copyright (c) 2000 Regents of the University of California.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software

must display the following acknowledgement:

This product includes software developed by the Group for User

Interface Research at the University of California at Berkeley.
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4. The name of the University may not be used to endorse or promote products

derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ‘‘AS IS’’ AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

*/

B.2.3 MultiFileRecognizer.java

//// See bottom of source code for software license

import edu.berkeley.guir.lib.awt.geom.*;

import edu.berkeley.guir.lib.collection.*;
import edu.berkeley.guir.lib.gesture.*;

import edu.berkeley.guir.lib.satin.objects.*;
import edu.berkeley.guir.lib.satin.stroke.x*;
import edu.berkeley.guir.lib.satin.event.*;
import edu.berkeley.guir.lib.satin.recognizer.x*;
import java.io.*;

import java.text.ParseException;

import java.util.x*;

/*%
* A wrapper for Rubine’s Recognizer(enable multi files). This wrapper
* looks at the absolute
* bounding points of TimedStrokes, classifying on what the user sees as

* opposed to the underlying stroke data.

* <PRE>

* Revisions: 1.0.0 30-09-2002 Hideto Yamada

* Created class MultiFileRecognizer
* </PRE>
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*
*
*/

pub

@author <A HREF="http://www.cs.berkeley.edu/~ jasonh/">Jason Hong</A> (

<A HREF="mailto:jasonh@cs.berkeley.edu">jasonh@cs.berkeley.edu</A> )

@since JDK 1.2
Q@version Version 1.0.0, 06-16-1999

lic class MultiFileRecognizer

implements SingleStrokeRecognizer {

/ /===

//=== NONLOCAL VARIABLES

MultiFileClassifier classifier; //// the Rubine’s classifier

Vector classifiers; //// Classifier set

HashMap result; //// Result set

/ /=== NONLOCAL VARIABLES  ================================================
//

/ /===

//=== CONSTRUCTOR

VA

* Create a MultiFile Recognizer with an empty data set. Everything gets
* recognized as "tap".
*/
public MultiFileRecognizer() {
classifiers = new Vector();
result = new HashMap();
} // of default constructor

/ /===
VETS
* Create a MultiFile Recognizer.
*
* @param rdr is a Reader reading the classification file.
* Qexception IOException on a read error.
* Qexception ParseException on a bad data file.
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* Q@exception TrainingException on a problem with the classifier.

*/
public MultiFileRecognizer(Reader rdr)
throws I0Exception, ParseException, TrainingException {

result = new HashMap(Q);

//// 1. Create an empty GestureSet.

GestureSet gset = new GestureSet();

//// 2. Initialize the data files.
gset

GestureSet.read(rdr) ;

classifier = new MultiFileClassifier(gset);
classifiers = new Vector();
classifiers.add(classifier);

} // of constructor

//=== CONSTRUCTOR ===

//

//=== ADD FILE (Added by Yamada)==========================================
//

public void addFile(Reader rdr)
throws IOException, ParseException, TrainingException {

//// 1. Create an empty GestureSet.
GestureSet gset = new GestureSet();

//// 2. Initialize the data files.
gset

GestureSet.read(rdr);

classifier = new MultiFileClassifier(gset);

classifiers.add(classifier);

//===

//=== CLASSIFICATION

public Classification classify(TimedStroke stk) {
Classification c¢ = new Classification();

//// 0. Exception case.
if (classifier == null) {
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106 c.put("tap", 1.0);

107 return (c);

108 b

109

110 //// 1. Get the timed polygon within the Timed Stroke.

111 //// Get absolute in order to be scale-invariant. Otherwise,
112 /177 Rubine’s fails, since it can’t handle different sizes.
113 TimedPolygon2D poly0ld = stk.getPolygon2D(COORD_ABS) ;

114 int[] xpts = new int[poly0ld.npoints];

115 int[] ypts = new int[poly0ld.npoints];

116

117 for (int i = 0; i < polyOld.npoints; i++) {

118 xpts[i] = (int) polyOld.xpoints[i];

119 ypts[i] = (int) poly0ld.ypoints[il];

120 b

121

122 TimedPolygon polyNew = new TimedPolygon(xpts,

123 ypts,

124 poly0ld.times,

125 polyOld.npoints);
126

127 //// 2. Create a temporary Gesture to wrap around the TimedPolygon.
128 Gesture gesture = new Gesture();

129 gesture.setPoints(polyNew) ;

130

131 //// 3. Classify the Feature Vector.

132 SortedValueNumMap tmp_map, map;

133 try {

134 MultiFileClassifier tmpclassifier;

135

136 for (int i = 0; i < classifiers.size(); i++) {

137 Set keys;

138 Iterator it;

139 Object key;

140

141 tmpclassifier = (MultiFileClassifier)classifiers.elementAt(i);
142 tmp_map = tmpclassifier.classify_satin(gesture);

143

144 keys = tmp_map.keySet();

145 it = keys.iterator();

146
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while (it.hasNext()) {
key = it.next();
result.put(key, tmp_map.get(key));

map = new SortedValueNumMap();
map.putAll(result);

}

catch (Exception e) {
map = new SortedValueNumMap() ;

map.put ("Exception error", 1.0);

//// 5. Convert the result into standard Satin classification results.
//// 5.1. If there are no items, then return an empty classification.
if (map.size() <= 0) {

return (c);

//// 5.2. Otherwise, scale the Mahalonbis distances by the max val.

double maxVal

((Number) map.getLargestValue()).doubleValue();

Set keys map.keySet () ;

Iterator it
Object  key;
double val;

keys.iterator();

while (it.hasNext()) {
key = it.next();

//// 5.2.1. If we only have one value, then scale it to 100%
/117 no matter what.
if (keys.size() == 1) {

val = 1.0;
}
//// 5.2.2. Otherwise, scale it so that the largest value is 0%.
else {

val = ((Number) map.get(key)).doubleValue() ;
val = (maxVal - val) / maxVal;
}
// System.out.println("Key = " + key + ", Value = " + val);
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// System.out.println("Keys = " + keys.toString());
c.put(key, val);

return (c);

} // of classify

//===  CLASSIFICATION

//===

} // of class

//

/*
Copyright (c) 2000 Regents of the University of California.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software

must display the following acknowledgement:

This product includes software developed by the Group for User

Interface Research at the University of California at Berkeley.

4. The name of the University may not be used to endorse or promote products

derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ‘‘AS IS’’ AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
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IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

*/
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